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Ahstract

Tais paper reviews Philippine data on urbanization and pattems .
c_o.f food -md household fual cmgumptim with the view of identifying
icsﬁgs for yasearch. Studles m. food cmsunétim patterns disaggre~
gated by socioeconomic groups and by rural-urbm;netropout;rx
residénde e rglativﬁly f@r. Even scarcer 'a're #tudien oan housahold

fuel cansurtion,

e cunulation of knowledge base on food consumption pattams
is hindered L the fact that sveilable studies use & fferent data
| sets ;hstudy unats, catego:i-as of food items and estimation techniques,
naking comparis—ne and ﬁglidation A FfLicuit. In the case of the
' availabla enorgy stuﬁims, more information could have been eaxtractad

from the survey <1.a& with nora appropriate methods of analysis.

- in .‘ﬂeaw of 1his, a x}ajmr item in the agenda is the reanalysis
of existing data tou derive moxe precise astimates of income/expendi-
ture, price -and how ehold size elaéticities ‘which will be the critical
inputs in the conntz Ac‘txon of an ecmmic—demoqraphic s.xmulatz.on
.mdal,_.,- F 3 pmhmnaw bll’\““l&LJOﬂ model designed to project food md
fuel mqu.i.ramnts anc 't:p assess the implications of various policies
m:!.ated.tc- the provisim of food and fuel in the course of eco_nbmic

growth, population che ge and urbanization is propoesed.
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A REVIEW OF LITERATURE AND A RESZARCK AGENDA

Alejandro N, iiartin, Hanual“?. g!mttes
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. Introduction

Past studies on the economic and social implications of
urbanizaticn have focused muzinly on the prab]aﬁs of generating employ-
mt'opportﬁiitias for the g:bwing urban }.}abor force and of providing
'buic servicas such M @@m;, water supply and transportation and
_Mmicaﬁm for the growing uz:ban population. The implication of
uxbmi__z_c_tien on um prMaiqn of two basic items, namely, food and

fuel, howaver, has s¢ far not been given adequate attention,

The spatial _(rurél:—m:bm) dimﬁsion of food and fun]. aac_urity
can be exi:ect:ed to heaom incmﬁsj.ngly important in ths course of
urbanization. For eae, the né;gxeg#te demand for food md. fuel wiil be
affecte_q by changes in demand patterns and incoms distribution associa-
ted with the shift in pﬁéulati.on from ruiai to urban areas. Likewise,
the change in the spatial distri$ptim of the pﬁpuj.dtion will have
important implications for marketing and distxibution systems to
minimize food and fuel disruptions. Accordin-gly, systematic studies

are nos needed to examine tha implications of urbanization on food and

.o .
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fusl security. The cumulative results of these studies are expected
to provide the bases for the formulation of policies and programs in

the futuwre.

This paper attempts to review existing Philippine literaturs en
data on urbanization, patterns of food and fusl consumption
and current policles and programs related to the provision of

food and fuel,

This paper is organized as follows. Section 2 provides a brief
description of Philippine urban.i.igti.gn. secticn 3 examines
data and analyses .cm. food cénsunption pattm:né while Section 4 examines
existing data ahd snalysaes on household fuel expenditure patterns,
Section 5 briafly ‘notes current policies related to the provision
of food and f_\ial. "Finally, Section 6 presents a research agenda

a research strategy.

Urbanizatian in the Philippires

Urbanization rvefers to the rise in the propoﬁtion of the population
that is urban or to the gz:cxm;.h of urban “popu'iatioﬁ relative to rural
populafion, Urﬁanizaticn is usuall_ﬁ' associated with economic growth
and structural change, the latter involving the shift ¢f economic acti-
vity away from agric’:ultuxe and the location of new economic activities
in specific arens to take advantagg- of agglomeration economies,

Notable studies on Philippine urbanization include those of Permia (1976).

Pemnia and Paderanga {(1980), Pemnia, Paderanga, Hermoso and Associates

(1983) and Raymundo (1983),



 Salient features of Philippine uri:mni.z&tim can 'ba Aginmed from
Tables 1 through 4 b'alw.‘» ‘I‘ha level of urbanization rose from
13 percent in 1903 %o 37 peta_ant in 1880, During this eight dacades,
the tempo of _urbmizatian.c&x be cﬁaraate_rizad as being rapid from 1918
to 1944, llacﬁceniné aomﬁaﬁ: up from 1948 to 1975 and picking wp speed
again -aiﬁ_ce 1975.. 'rm nlackened tewpo of urbanization ti'om fhe early
pl:stwar veriod up to 1875 may be partly due to the sharp declMne in
mortality which kept the gro#th of rural population high in spite of

largs rural-urban migyratién,

Philippine urbanization is marked by high primacy as x;éawnled in
'Tﬂalg 1;-. In 1980,_- the wapulatim of Metropolitan Manila, z:cimisting
of _f_lQuridnurt;ared t:.‘ﬁl.’l.tifBB. and 13 municipaliciez had 4 times tha
population of tha next t.hm@ largest cities, The mtrapo,l,ttﬁ share

of national urbm_'qumlation is 23 parcent in 1980,

Thane i'e«;iomal pattern of urhani#m;i’m cun be seen in Table 3 for
the more recent period, 1970-1980, Hetropolitan Manila stands out in
bold relief ag_ainst the regt; of. the regions h.a:w:;ng reached the 100 .
percent level of uz‘b&nizatipn in 1970, The .#mra urbanized regions of
Central Luzon, Southern Tagalog, Central Visayae, Westemn Visayas and
Southern llindanao uz‘bmized more rapidly during the periods 1970-?5'
and 1975~80 than the rest of the regions, Howuver, during the 1375-80

period, the less urbanized and rural -rz'.‘»'gian.s have speeded up their

tempos and somshow began to move in pace with the more urbanized rvegions,



Takle 4 zhows the relationships Mﬁwé&r:x urbanization and
selected indicators of development and structural change based on data
for the mosxt recent period cwpiled by Raymmdo (}.983). Dm‘:a for
earliex penods including additicmal davalopment indicators are found
in Painia and Padsrsnga (1980..‘-—/ The data reveal a close relation
beﬁwaan uxbaniéation,an the one hand, and income and:industriaiization
oni the other ﬁa.nd, as might be expected. We n'oté, howevex, that rural
regions tend toc exhibit higher incomes than the less urbanized regions
and have indomes not very different an the averagé:; from the more
ur‘bgni,zeﬁ regionm It would appehx that tha rich agricultural resource
‘base in these xur;a\i regions make up for their lower levels of indus-
triaiization to keep their income levels as high as the more

industrialized regions.

In Bum, this cux'so‘"y look at the urbanization experience in the
Philippinag suggest that nies;zite of slackened tempo during the postwar
Years up to 1975, urbanizeticon may bhe expected tospeed up in the
decades aheéc! arising from the interactions bLetwesn rural fertility
' declinés, increased ruial-urban- migrat;iqm and ecc;.»ntxmic arowth witﬁ

its accompanying structural transfoimatioc::.

*

/'X'he classification of regions inte "Mcre Urbanized™, “less
Urbanized" and "Rural”, fownd in Pernia and Paderanga (1980} and in
Raymunde (1983) are not comparable, howevar.



Urbanizaticn and the Demand for Food

General Considerations. The interreiationships between ecanomic

growth, denographic change, urbanization and changes in demand pattems
are quite complex. We may, however, initially conceptualize these

interrelationships in tarms of the diagram below. 1In this framework,

Economic Growth / Urb miza%;ion

. [T
Demoygraphic Change - Demand Patterns

the foil.cm;'i.ngv relationships may be noted. First, urbanizaticm and ctxm§es
in demand pa’tteins can be viewed as jointly determined by e«m&nomic and
damographic change. Sezcmdl&, in addition to their common determinants,
urbéh:l.zétion and '{hnmd pattems influerice each other., Examples of

studies éxamininq t:h'esse relationships may be briefly mentioned.

Mohan (1982), using & ﬂyn&unic general equilf.r;anum model, examined
the effact of population grﬁw&:h, the patteim; of demand angd of techno-
logical change on urbanization in the context of a low income deve.loping
comtry starting at a low level of urbanization. Atm::‘.er‘ qcerta.in
ccm'ditibns,' the slowing down 6f overall population growth, Engel-type
demand changes generated by rising incomes, und appropriste t.ec:lﬁmlogical
policies tend to speed up urSSnization, The specific mechanisms may be
broadly described as follows. First, a slower population growth leads
to a faster growth of per capita income, and with the income e-last:icity

of demand for food being less than wunity, the shift in consumption



patterns towards urban goods is comspmdinglﬁv faster. This in tumn
increases the demmd,fo:;;,%?m 1:;55: and,. censequently, higher levels
of uz;bmizatim. | Secmdly_,. riging incomes and resulting Engel~type
demand changes which speeds up urSmizatim may be m_inszéed by

| ﬁcmued pr;femce for urban gocds. Fina;.ly, a shift to a more
"apprdp:iata", i.e., wore labor-using urban production tschnology,
increases the demand for urban labor, and ﬂxe_kefom the level and rate

of urbanization increase.

In an;bt‘her study, Kelley (1969) éxamined the effect of economic
growth and demographic changes on the pattern of demand. bDemographic
"«;,'I‘namge’s‘:j include changes in the urban-rural distribution of the popu~
lation, ‘changes in_average family size, and growth in the total mmbe:
of families. _,Usi..ng Ph_ilippine aecanoml.c-demographic experience in the |

early 1960s, Kelley tested a model of the following form:
DpDw £{iH, F5, RUM, E)

where D = total demand change (expenditure growth) on food
| or nm—-foprll cnm@ties l
HH = chmege in the number of hoﬁéeholds
FS = change in tlfne average family size
RUM = the :aﬁe of ;ural-?urban rﬁigration
E = growth of the mean expenditure level (which proxies

for permanent incoma)



The erpirical resulte of Kelley's analysis are reproduced in
'hble S. With respect to the level of demand, Xelley observes:
“...First, and not too snxpﬁ.sing, the most important
factor in the Philippines case appears to be total popu~
lation growth. Second, depending upon the rate of
urbanizaticn, intemal migration may, under likely

circumstances, enter more -importantly into damand than per
family expenditure growth. Third, the combined influence

of two unheralded alements in demand, internal migration
md family size growth, turn out to possess a greatsr aggxe
gate impact than the expansion in mean family expenditure.
And finally, the combined demographic factors arxe
overvhelmingly the crucial explanatory variable." (Kelley,
1969, p. 120) ‘ R
(o 1} tha_ccuposition of demm‘id. the results suggest (column 4
Table &) that a_me}:ds.tum growth and rural~urban migrutioh serve -
decrease tha're'lativa allocation on food consunmption each in more
less the same magnitude, while total population growth is largely
neutral in its specific demand compositional effect. In the aggn
- however, expenditure growth and Eu;.’al-u:bém migration account .for
about one fourth of the total chanqe‘ in demand. Thus their combi:
effect on demand shift is neutralized by the effect of population

growth.

I"_rom B Pocmrs cmrmpemar e vy cmsiascige suggee s wenery wen@F8,
that both rapidecmocnic. growth and a reduced population growth could
combine to effect a larger shift in demand patterms away from food and
towards non~food items first) by str_en_gthening the ﬁn-zqal‘-type demand
effects, and second by reducing the neutralizing effect of population

growth,



As a final note, the mlationship between’ uxganization and
demand patterns may be viewad from a partial equilibrium frmwo:k.
Urbanization influences the aggregate level and coupositim of food
consumption through the following m’chmisms; rirst; gxém the
differential urban-rural cmsunbtion patterns, a shift in population
from rural to urban areas correspondingly shifts the aggregate demand
fox food. Secondly, changes in income ﬁstﬁbuﬁm arising from- rural~ -
urban migration may raise aggregate demand for food faster than -
otherwise. f‘ipally, changes in taste ixiduoed by an‘ urban environment
may raise aggregate elasticity fb:.: focd demand. (Rogers, 1978 as

cited by Pemia, 1983)

~Philippine Studies on Food Consumption Pattemns. National survey

_dat.a on family'incomp and expendif:uma cmdqe:ted by the National Census
and Statistics Office (formerly Ba;eaﬁ of Census and Statistics) reveal
that food expenditures accounted fo;; more than half -of total expen=-
ditures. sﬁe Table 6. ‘The percentage is larger (56-~60) in rural than
in urban areas (46~48), A decliping share of food expenditures to
total expenditures can be observed as one‘mox_'res from ruragl. (56~60) " to

other urban (48~52) and to Metropolitan Manila (40-45).

Studies on household food con.sunption patterns based on different household
- gsurvey data have been made in tha recent past. These included those
of Tan and Tecson (1974), Goldman and Ranade (1976) and Canlas (1983)
using the National Census and Statistics Office survey data on family .

income and expenditures; Aviguetero, et al. (1978) and Bennagen (1980),



using t.lw Ministry of Ag_ricnltum survey Jdata on food consumption; and
Food and Butyition mgzdx Institute {1981, 19'83} wsing their own
nation_ai. nutri.tim._.su_myn of 1978 and 1582, Studies on rural food
mwtim pattems hﬁud on special area-specific surveys include
those of Gonzalo (1976} which relates food consumption in terms of
-;:‘i}utrit:l.onnl valums, and of Mendoza (1982) which xelates rice price
policy'm food consumption and human nutrit.ioﬁ. thy-spaciﬁc
studies based on food consumption surveys conducted by the Department
of ;Agricultﬁiai Economics, u.P. College of Agriculture include those of
Oliva (1971) cn demand for animal food; Aragon (1972) on ceveal
msm patuxx;s; and Urbino (1972) on demend for selected vege-
tables. 1In adé'ition' to these stﬁdies using household survey data,
‘estimates of conswmer domand functions, including demand for food,
based on ‘aggxégati#e time series data on personal consurption expen-
ditures and its compcnents h’e\"\re been done by Pante _(19‘30).‘ Balow we
axmﬁ.ne these studies in ﬁuxn, with £hé exception of &oae limited only

" to specific sreas or to specific commowdities,

Using data from the NCSO's family income and expenditure surveys
for the years 1957, 1961, 1965 and 1971, Tan and Tecson (1974) analyzed
consumption patterns and estimated Engel curves for various e:@énditure

items, including food. We méox:t. beiow some of their results,

Table 7 shows the average family expenditures for food by urban-

rural areca and by selected incoms catsgories., BAs might be expected the

]

proportion of expenditures on food to total expenditures decline with
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increasing incoms, em as tha tot.,:ul walue of mqpandituns rises. ‘The
pntum is the same .for bot:h urban amd uxal families, although the
relative propartim are gene._r_any lower in the urbon than in the rural

areas.

Yable 8 ghows aﬂ.imtus of sxpenditurs ¢1utic1tion for food in
gmo:nl md for specific catngories of food for urban and rural areas
and for various survey yvears. Elasticities wers computed from the

parameters of the double log form of the equation:

cik-a«rbi:k

where ci = expenditures for food category i by income class k

E = average family expenditures in incoms class k

For the Philippines 28 a whole, expenditure elasticities for food are
in the order of 0.78-0.82.  For specific food items, expenditure
ﬁmucitios for “Cexeals" (.45-.59) ,axeA},o\mr than either "Protein®
('1.11-1.1;6)' or "Other Food" (.98-1.71), as might bo expected. Urban-
rural diffarentials are also worth noting. For "Food", axpenditure
elant_:icitiéa ave generally lower in the urban éreaa (.76~.82) than-in.
the ,x:ura.l- areas (..‘87-.88).' The »p#ttem for "Cereals™ vs. "Proteins"
and "Other Foods" cbserved for the Philippines holds within urban and
rural categories whi]_.a .urbm-rur;ai differentials are maintained between

food categories.



il

Ten und 'rewén rlso axamined ire effect of family size on the
cJevel and cmpoﬁitim 2% fandly e:épemﬂ:'nmms. The &gm&sion on
!obd/foéd'cgtn_goxy ewmtumﬁ using tha linear form of A'che following

Elultionz Cik = a + b‘nk + bzﬂk where ﬁk - Gverage f&ﬁily size in

- Income group k are shown balow for the persod 1971 (Table 12, p. 95). .

5 . : =2

Iten .- h1 E b2 E} hz AN t2 R
Food 347.0 170.934 ,361 .210 .667 9.772 40,747 .967
Careal 143.4 173.761 .044 .618 236 33,552 16.862 .96)
Protein . 106,6 +337% ,160 ,001* .88B6  ,036 33.671 ,945

Other Food  $5.5  ~3.364% .137 ~.0156% .89 =,.507 40.919 .962

. :-/Not gignific'm-t;

ﬁhe in_c:lm.i.&x of family size in the eguation reduces the
e:qmnd.ithm tiastﬁit.y {at Qm mean) as mi{;ht be axpactad dus to the
" correlation bat:wtan aaa;paﬁditizres ‘and family size, -Partial size
elasticity (at the mean) for food is less than the expenditure
elasticity; for cereals, however, the reverse iﬁ the case. Increasas
in family size do no* appear to be significantly related to the

consumption of "Protein” or “Gthec Food",

To avoid multicollinearity problems, Tan and Tecson ran regresasions
for sach size category. The :resul.ts shown in Table 9 reveal increasing
value of the intercapt with increasing family size for “Food” and
' "Careal™ but no definite t’gend for “Protein* and “Other Pood“. The
- results are consistent with the data above where both independent

variables are included in the equation.
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A more recant study was conducted vy Canlas {1983) using the
1965 round of the femily income and expenditure survey of the NCSO,
‘Canlas? study is noteworthy in thai both incume and price elasticities
wure ostimntad for four separate subsamplans Philippines, urban,
_Hanila anc¢ rural, and for seven food groups: cereals, fish and
other seafocds, me;t;nnd‘eggs, milk and dairy products, roots,
miscellaneous, and food congumed outside. The‘éstimngibn procedure
aleeﬁtially involves'&eriving‘a set of consumer demand gyztems .
ineluding laixuie, ftcm an augnented Stona-Geary utiiity function. To-
estimate the rasulting expanditura system (LES}, the paranmeters of a
reqresg@on model based on tha leisure demand function was first
estimated; these estimatea are then used to estimate the parameters of
the food  demand funcriéms.' Table 10 presents the estimates of own

price and income clasticities.

‘As might be exﬁmcte& income glastiéitiea are lowest for Cereals
and Fish and Qther Seafoods and highest for Ment»and Eggs, Milk and
Dairy ¥Froducts, and Food Consumed OUtB;ée. A decrease in income
reduces consumptzon 0¥ the- lattex thrae food Jtems much more qreacly
than the former two items .. these two items bean the'ataﬁle food *
of ﬁhe #varage Filipino'hnusehold. The pattern is similar within area
categories, but;incomg elasticiries in . rural areas are_genera;ly higher
than in urban or Manila areas exceptvfox Roots and Pocd Consumed Qutside.
The reverse pattern is observed when we consider own vrice elasticities,
thet is, we find lowest values for the‘staplc foods éereals and Fish
and Other Seafoods, and highesﬁ for Meat and Eggs, Milk and Dairy

Products and food Congumed Jutside,
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‘A sacond set of nnt:lmid’é food consumption data ‘.GDI_IBS from a
nri.csnf _@a:taily @utﬁéﬁfa cméuctéd by the Ministry of
Agricalt we from 1970 to 1976. The amzple size for each survey is
;‘,boo*na lies. A'yigumxd, at al. (1978} reports on ths analysis of
ﬂw.m'A Qﬁa from 1974-76 -in tarma of annual per coapita émmwtion
' of "u_ped_;fi(- _!ood itmby .:_:oqion..' The report 2lso presanted incowe-
'-'qmmy (8 aasuct’ua'é fo? selectsd items shown in Table 11. (nits of
malysis are hausaholdﬂ instead of grouped data as in the case of Tan .
m_c'. Tecacn, a1d Canlas. “he data, however, did not distinguish

| beman urban -nd rural mm.' aithough regional estimates were made.

.A racent itudy using the pooled quarterly survey data for 1976
of ﬁ?xa g_fin:l.atry % Agriculture's. food cansumption survey was done by
Bennagen (1980). The _cnuamri;;ics of the sample houssholds by incoms
‘level are summariz:: :Ln Table 12. We note that the average per cbpita
food e:q:mditm ir “reases with incom, vhersas the percent o2 ‘incone
spent. m fécd decli: 2s. This is consistent with what we nic__;-ht expect.
Data an expenditure hares ahd ?vgxgge pey capiﬁa consuption for
-lu';').or !,'96& groups by ncome uv;i afe Q!;own in r&pm 13.” Cereals
account;’ for the larget i part of household expenditures for all income
groups, although the P xoent ahurg c!écnne £rom 46 peroént “£or low
Mmm"groups to 34 persent for high income groups. Seafood accounts
for tbe 'next largest shi re of food axpehditums, i\aintaining its share
- of 16 percent in all inc'me groups. Per capita consumption as well as
parcent share in total f;)ﬁ expenditures for meat, ;ggs, and dairy

pmaucts'increua with inoee.



Bennagen alsc estimatad wvarious elasticities for major food

grouvps Lased on the parametars cf the following ‘cquation-n

and

. whare

Q:lj - 'b"i + bli.lnY

Big 7 Bgy * My, ¥yt 8y dnky

4+b, I1nN
B T

j,

E:Lj = wegkly -ewditum on the ith food item by the
jth household |

Qi 3 ‘= weekly quantity m\ﬁed of the ith food item

¥ = total annual income of jth household

N, = total nunbay of hqusehola mmrs in the

3
3th housebold.

The rcnult; ave shown in Pable 14, Income elasticities are lbwut for‘

' cereals and rootcrops and highest for red meat. Conversely, household

‘size clast;i’é.iti«s are highsst for»ce‘roul,s and lowest for red meat.

~ Table 15 shows elasticities computed separateiy for each income growp

based on the following equations:

and

vhere

Eij = 'a°:l. + ali J.n-\l:i + azi ln‘ij‘ “+ a31 in N93

+ ) -
Qi:i - hoi.. bli J.an + 'bzi in ij + b31 1n Ngj

ij = number of m-;nbers in the jth household age 10 years
and ovar

Néj‘ o nuwhar of.‘mmbers'-in ‘the jth household age 9 years.
and below



"vﬂuv'usults‘ show that for the Ml.rood categoxy, the incau
,'czuucuy (expenditure model) is g.mnny lower at low incoms
hwls, and is higmr at: tha niddle income and high inm levels.
»mu_:@w—. reflect t.ha fact that an increase in income among higher
income grows ahift.s ‘comun;tion _patﬁms towards higher _px_-:f.cad

. foodstufts -om thm it does amonyg lmr um groups. ‘si'.uu elasti-
c:ity of housahold members age 10 years and over declines trm

0.44 for low incom groupe to 0.38 for high income gzmaps whila size
elutici.ty for haneahold manbexs less than 10 years nnnin at a tela-
tively low Ieval of 0.02 BCXOLS incm groups, Elasticities vary
across income lava.‘!.s by food items, although many estimates are not

A final major source of household data on consumption patterns i
nutrition surveyn conducted by the F-ood and Nutritign’ Research
Ingtitute (FNRI). The Institute conducts surveys every five years to"

assess the nutritional status of the population; Food consumption

g8 the

measurenents are dane through pracise weighing of actual dno-day food

intake at the household lewvel and, therefore, zuffer.ftqah s‘;xrwys that
» uk: of -mépd\dantd weekly congumption by food items as“ done by the :
NCSO and M:Lnisr.ry of Agricultm surveys. 7Two national surveys héve
begn done so far. e 1978 :ound surveyad 2,800 households while the

1982 round covered 2,880 households; both surveys excluded Regions IX

.and XII.. Relevant data from these surveys are briefly described below,



Table 16 shows thefmhan ona~day per capita food consumption by
‘major and specific fﬂﬁd groups ‘and by area of residence. Several
obsarvation: ‘may be nade. First, the per capita consumpticn-§£ cexeals
and starchy roots genernlly declines ag one moves from rural to other
urban and to Metro Manila areas., 1In contrast per capita consunption of
body-huilding foodu genarally increasge from rural to other urban to
Hetro-Manila, Likewisc, per capita ccusumption of regulating fooda
with the excoption.of green leafy and yellow vegetables genarnlly
_increase with-increuaing level ef urbanization, These differential
conaumpﬁion pmttgrni.by level of urbanization may be ieflectivo of
diffa:ggéial incoms leveis asgociated with urbanization as well as by
diffpfential tébtas and prefereﬁces for svecific food items. The
effect ¢f income on conahmption}pgtterns may pé gleaned from Table 17.
wg.note that per capita consumption of cereal and‘statchy roots dgcline
\dth inéreasing inc«:?ﬁe-." \_ In‘.'_c:ontvrqstv.:m capits 'eom:iqn- for ‘body- -

building foods genexally incraases with income.

Differential per capita uonsumption of gpecific food stuffs by
occupation of household head are shown in Table 18. P¢r~capita cereal
consumptxon is highest among farm-related occupatxons and lowest among
profaspionals. In contrast per capita consumption éf £ish, meat and _
poultry is highest amono pzofessionals and housewives/students and
 1owest among farn-relate@ occupations. These differentials may reflect
not only incame factors tut alsoc enerqy,réquirements related to the tfpé

of work performed.



the relative vulnerability of urban residents to food shortages
arises from thd'tw'f,:‘that while rural residents cen both purchase and
pmduaa food, urban rasidents to a large extent can only puxdxm'nuéh
item. Data in_wapia'ls tend to suppoxt this cbservation. Rural
residents prM@_ from 22 to :31 percent of théir foodmawon_
while urban residents produca only less than 10 percent of food

consumed, In Metro Mmnila, the percentage is only around 6 parcent.

-Bstitmht_:us of income elwticitiﬁs for upaciﬁc food items

| reported by t.ha mx are shown in Tabie;_ 20. '.Elastid.ti_es for camals,.
starchy roots and, gmen leafy and yellow vegetablas are negative
implying that increasas in income rqduc’as the per capita consumption
of ';hesp iwmm For most of the major feod items, i.e., body-bullding
foods as well as vitamin C-rich foods, the elasticities are positive.
_Dd.ffermt.ial &lmticities by level of uxbanizat:tcn can be noted.
!lastic:i.t:l.as gamrally decl.tna with increasing level of urbanization fox:
£ish, meat and poultry, aggs, milk, dried beans, vitamin C-rich foods..
This may mesn that rural and less urbanix.ed households with generally
| I_L-war incowas and genexally lowcr levele of consumption - for these '
itemz jiené to increase thelr per capita consumption morxe when thelr
incomes increases than would the more urbanized householde who may
already be consuming t.hése items at higher levels. Table 21 shows

the income elasticities by per capita income class. Differential

patterns of income elasticities by' incame class can ba noted.
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: '.'_ 'rinally, FNRI analyzed the determinants of per cezpita peso

valm oz food mmd by regressing this varubla with pex capita
" :lncau, hounhold mmiticn. housshold size. urbanization, and
Ganath of _wite. T™he u:ultu are shown in Table 2). The per capita

- incomm .ellfntic:lty is 0.25 for all food consumed whether Soughf. or
. produced at home mnd 0.33 for food purchased anly. an increase in

"houéohold size generally reduces p§: capita consumption, while an

: :l..nmm in hoi:sehom wmembers age 13 ye;lrs' and over increases pQr
capita canlmptim bccmaa of the generally heavier food requirements
of adults and teenage children than youig children., Urbanization

tends to increasse par capita comsumption in value terms.

’ 'q_efm leaving this section, we briefly note tha study by

r-iu (1980). - Using mgr@adw time aexiés data on personal

. mmt.ion owmtw ama it.s ccwonents for the period 1949 to
19?4. Pmu mtod dynmd.c of damd functions for durable and nen-
durabls consumer goods., A by-product of this exercise of interest to
. this study are the estimatez of static demand- fmct.iona for food and
specific food categories. Mgmui.ng xesal per capita axpenditum . ]
ith cowiuodity m real per capita total personal consuwption and real
price of the ith commodity, Pante obtained the following coefficients

for selected commodities (staﬁduﬂ errors in parenthesis).
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Reusl Par '

Capita Consumptieon Real Price : 32_ D.W.

 Poodwe | 0.990 (0.004) -1.004 (0.008) 0.999  2.23
Cereals* 1.000 (0.0002) . -0.999 (0.003) 0.999  2.50
Msat, Msat Products ' ‘

and Egge* 0.861 (0.051) ~0.174 (0.081) 0.924  1.21

‘Milk and Dairy . _ ' \ '

‘Productssv 0.969 (0.068) ~0.923 (0.095) 0.901 1.93
‘Fish and Dairy S . . _

Products®* | 0.999 {0.001) =-0.994 (0.002)  0.999 1.74

Pruits and Vegetables** 0.951 {0.035) 0.925 (0.047) 0.969 2.16

. . . . ) ) . -
Double~logarithmic, untranaformed squation.
**Double-logarithnic, first difference eguation.

The income elasticitios Pante obteined are generally highexr than

" those cbtained from mﬁehold level studies. This result is dus to

“ o ﬁactomr firxst, the 'aéqxegatg tipe- sarias datg ‘axe likely domi-
nated by the behavior of lower income households whose elasticities
are rather high and second, the more complicated stock adjustment
process implicit in his apeciﬁ'catip:s captures the long-_run eluticigy
for a developing comntry wore complately. fThese results tell vs that
at the present tise t.ho 'alwticitigs of demand for fooud may aqnti.nue‘
to’be very high for quite qnnl?ih ns davelopmf proceeds. Pante
finds a little less than unitary price elasticity for most food items
with the notable na;oeption of moat, mét: products and eggs. ' Again

thesa valuaé must be inuzpntéd a8 raflecting aggregata behavior.



Summary. 'mug far we have briefly described the major studies
an food consumption pattemns in tha Philippines. The sﬁndiu use
difforent data sets; ast.im#tim techniques, level of aggregation of
study wmits and categories _of food items. As sﬁch it is Aifficult to
ctmﬁinhe our knowledge bu&z:?qarding pattgma_ of food conswption or
‘to validate one set of sstimates against m;othar.-v Several general
cbservations, MWr, may be made from these studies, aided in part

by the summary Table 23.

(1) Pood sxpenditures still accownt for moxe than half of total
household expendituras 'duxihg‘ ths 1957-»?’1 period; the percentage dbeing
highest in t\:u:al areas .(56-60) , lower in other urban areas (48-52),
and lowest in Metropclitan Manila (40-45). These area differentials
may be explained in large part by differentials in mean incomes

associated with diffexent levels of urbanization.

{2) Basad m crosg-section studies, the percentage of food

' eriﬁuaa to.totai' axpanditures do decline with increasing income
from 57-69 parcent for households With ﬁmuﬂ incomes xgndaar 500 to
arond 32 percent for hqusehol&a with annual incomas of over #10,000

“during the 1957-71 period.

(3} While the proportion of expenditures on food to total
expendi tures decline with increasing income, the total value of food
expenditures rises with income. -In 1971, for example, average family

expenditures in the incoms category of less than $#500 was nearly five
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‘times. the valve fo:r: the income aategory #10,000 and over (91,133 vs.
.!5,014), m as th. pmpmion ot food emditms decuned tm |
.69 permt to poxomt. Increning incoms wmay be associated with n.
ahize from low priced to high priced and better qual:l.ty food dus to
_c:hangi.ng mua. The effect of urbanization ugqxagntn food damand
can -he _S.n&md from the ulatiouship between incm, tastes and
m‘b&ximm If urbanization is related to incnasing income J.evnls
md chmging tasu for hi.ghar priced (quanty) food, than the total
damd for tood :hl emmd to rise nuch faster with increasing lewvel
p_t’ uxbmiution hhn othorwiu. |

(43 The mm/emenditure elasticity for food is less than wnity,

md i.ts value i.s genetany higher in the rural than in the urban areas,

(5) Acms food types, inm/emnditum slasticities are
L"wcrnly lower for cereals .and sumhy st.aples md ‘higher for
pm&m-building foods., vitamin C-rich foods, x'ru:l.ts and oeher
@getsbua. ﬁe rural~-urban diffe:-:\mtial noted in (4) above generally
holds. Amng urban areas diffgrentials exist between Metropolitan,
Hanila ad othar urban areas, stmgly muggesting the med to

_d;i.sthxgui.ah these two urban areas for future analyain.

(6) Own price elasticities are less than unity and are lowest
for cersals (-0.2585 and fo::;fish and seafoods (~0.382), the ntaple_
food of Filipinos, and highest for meat and eggs. (-0.821), milk and
dairy products (-0.757) and food consumed outside (-0.926). Within

food cn_tego:ies, differential pattems exist Aby rural-uz:bm areas.
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A Housahold size ol;astidty is ge:senny arowd 0.210 when
total expenditures is controlled for (Tan and Tecsen) or around 0.47 |
“when tmuhom incoms is cantrollsd for (Bennagen). In general |
household size elasticity tend to be higher for cereals than for
p:ouin foo-ds. When age -ca@mit;on is allowed for, size .lutidéy__ .
is higher for howsehold membevs age 10 years oz over. Yowig children

80 not have much impact on aggregate food consumption,

) _u:bm.iuum ‘a'ua the Demand m Household rinl‘

Data an the Mmhold aemmc! fox fuel are evan nc.-arcor than t.hat
for focod. 'The mjor source 0! infcmt.ion on fuel dsmand is the sar:tes

o_f surveys conducted by the m.ni.stry of Bnetgy {(1982) since 1977,
In order to abtain baseline information ¢h energy comsumption

wmmems} the Ministry of fnergy conducted & series of .enexqy nu:m:).'q,.:,.'

~ consisting of the 1977 Survey of Urban/Rural Energy Demand, the 1979

~ Survey of Household Energy Consurption and Conservation Practices,

the 1979 Survey of Commercial Establishments Enexgy Demand, and the
1979 Survay of 'Indwtriul Energy Dewand. We examine below the data

from the . 197‘7 and 1979 SLUIVeye on household energy demand,

"'rable 24 presentz data on annual household energy consumption
{in B.CE equ:tvmnt) by energy item in 1977.  In the Philippines as a
whole, nm-wmrcial enerqy accoumnted for 56 percent of total house-
hold fuel consumption while commercial fuels accounted for the rest. ‘

‘Rural areas consumed non-cowmercial énergy items in greatsr proportion
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than urban areas (63 vs, @8 ﬁrmt) as mf.ght'be emcud. mgth.
non-commercial energy items, 98 percent was accounted for by

ﬁrnood (60 percent). dmrcoal {26 percent) and coconut shells (12
peraent). On the other hmd, gmnne accom:t.ea for 42 percent of
‘comuercial energy amsumed. followed by kerosene (39 pazcant).,
-Electri;:ity accomtcd for only six. peroent of total comard.al enargy

munption

Urban-rural differentials in energy cansumption pattermns are as
expacted. n the avorage, urban households generally cu';am rore
'cm:gy then rural mmrpm {10.4 va. 4.1 BCE) and urban households
tend to use commercial energy in greater proportion than rural house-

holds (52 vs. 38 psrcent).

Mal energy concumption is expected to rise with iﬁchasing
incose." Unfortunately, the published data on the 1977 survey did mok'
contain this informaticn, i.e., per household or per capita energy
cansumption 5y incone claas was not computed. Table 25, however,
ghows differential pattem of energy consumption by income class. A
shift in consumption from non-commercial to commercial enexgy tend f.o
occur witb' rising incomes in the urban areas but not quite so for -
rural areas. In fact for rural ;maé, the proportion of nen-commercial -
oﬁo:gy oconsumed increases with income, 'r;xis may be due to the fact
that a wider range ‘of energy sources are available in t.he urban than

in the rural areas. The implication seems to be that a shift in
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population from rural to urban arses accompanied by income increases
would tand to increase agygregate demand ass well as shift fuel demand

towards comrc:i'al energy sources.

In datermining the socloeconomic corrslates Qf energy |
.consurption, the Ministry of Energy ran regressions relating muum
of enairgy ms@ioh wi‘ﬁs household size, 'ix}oomé_'md price. Unfor- -
tunately, instead of using individual households, t:ho analysts uled.
regional. nggmgaﬁas as the units of cbservation. 2s a result the

regressim snalysis aihovm' in Table 26 is uninformative,

The 1979 éma»:gy survey conducted }Sy the Ministry of anargy
mverad miy Metro Manila and 12 key urban areas of tha country. The
survey obtained data on energy consumption of households by type of
energy, by household activities and by socioeconomic class. In.
addition’, it obtained information on energy congervation and substim:

tution practices.

'rablé. 27 shows the percentage of hcuseholds by type of fuel used
and by sociceconomic class. In an urban setting, elec‘tricity_is’a
'majox'souroe qf ehergy. Practically all households use electricity,
mainly for lighting. The proportion of households using electricity
declines with decreasing incomes in the other urban areas of the
country but not so. in Metro Manila. The proportion of households
using kerosene and wood generally declines with increasing income,

mainly due to the substitution of these fuele for electricity (for
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nqhting) and 1PG (for cooking). The use of LPG increases with rising
1nmus as ars the ute of candles and batteries. The shift from non-
eomrdal to aomrcial fual sssociated with higher incomes is

shaxper in Mstro Manila t:him_ in the other urban areas,

Mh ée sm the usual sources of énergy by household
function., Electricity is mainly used for liqnting and for the opera-
tion of electzid.ty-dapmégm durables. Wood and 1PG, en the other
hand, are the major fuels for cocking, with hiqhet income hmseholds
tanding to use LPG wore than wood and conversely for low income

households.

"Pina‘lly , Table 29 shows the average manthly fuel expenditures
by sociceconomic class. m.i m@end.itms tend to increase with
Ancome, m.th-mspcct to spacific energy items, expenditures for
electricity and LPG genenliy increase with income to a larger extant
than do expenditums for wmd, c:harcoal mcl ot.hez !.'uels. 'ma e:pendi—
tures for kerosene cenerslly decline with income indicating a shift
to electricity for lighting or to LPG for cocking by higher incoma
households. Noteworthy is the é.i_.ffemt_ialgbetwe_en Metyc Manila énd
other urban areas as might be inferred from the comparison between

Metro Manila alone and all urban areas including Metro Manila together.

In sum, the sumys have provided interesting emp:urical data on
household enaxqgy cmsm@tion pattems. The surveys prov:.de a rich

source of data that have yet to be fully analyzed.
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_Policies on Food and Fuel Securitys A Note

This section briefly describes some of the main public policy

thruats with respect to f£ood and energy in general.

One of the objectives of agricultural policy {as contained in
the Pive-Year Philippine Development, 1983-1987) is to “stimulate the
growth of food pro&ucﬁion with special empha#is on food products for
ﬁhe nutritionally at~risk and/orvdaprived population groups, to ensure
the availahllity of rdquisitevfood supplies; {p. 47). To ‘help achieve
| this goal, cnphasis iu placed on naxntaining self-gufficiency in rice,
£igh, poultry, pork. vegetables and fruita, and in attaininq self-
sufficiancy in corn and livestock. vVarious programs of crop diversifica-
- tion, e;panded irrigation, and the uaze of nodern technology are currently

being inPlem;nted.

At the marketing sid§ fooé security ig to be attained thxbugh a
rational price system which assures fammers of a moré stable real
income and to encourage private sector participation in marketing while
maintaining reasonable 1evels.fpr consumers. A major food ccmmodity
. in whiéh the public sector has taken active part in the éroduction and
- marketing activities is palay/rice. On the production side, programs,
such as the Magsagana 99, which provides farmers with credit facilities
as well as technical and institutional support have baen implenented.

- In addition it maintains a floor price for palay through the active

- Procurement activities of the National Food Authority (NFA). OCn the
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ccmcunpt.ton gides, a. mnj.ng ptiao is maintained for rice by WA's
_hlding o£ an Mte buffer utock. Thus, the maintenance of a‘flp'oc__
pr.tea for palay mtficj.ent to induce increased production and of a
-pricc e.iunm £or rice to enable conws adoquata mpply at ummbh
ptim ara t.ho major mchani.ms t.hrough whj.ch food (rice) ocurity :I.t
hoing attaimd. '!‘he suecess of this pricin-; policy cbviously rest

upon tho offoctivmsa ot’ thc procurmm: nctivities on the om hand

and the maintenance _of buffex- atock, on the other.

‘w:lth thr--mtaintiu ovex ngy supply and pri.ées dnrinq' the
'hﬂ: decade. pubuc policy- has began to put greater st:ess on energy
nmity. Smuri.ty in supp].y is cxpocted to be achieved by building up
‘the oomtty's ‘energy raaon:ceg capability in order to reduce dependemco
dh mpum o:u. Ihvea{:ﬁénts baQe been stepped up in oil explorations.
9oothom1 hydrmalecu:ic and nucleax energy goneratiom to meet fut.uro )
dmnds. It is projected, for axample f.hat the oil share in total
-m:oial onargy will fall to 68 percent in 1938 from 21 petmt in
.19_79.' Correspondingly, the share of hydro, geothermal and nuglear
will increase from 7 per}.-ent :m 1979 to 20 perc@nt in 2988 (Ministry

of Energy, 1879).

Research Issues/Agend:

This paper has revicwgd several studies on food and household
‘energy consumption pattarns. The difficulty in cumulating our

knowledge base from thete studies arises from several factors.



!';irst. the studies az"e"basad on diffarent data sources which differ
in reli eﬁilizty; Secondly, 'a_s.ffg:-ént msasures of variables, unitl 6;.\,
analysis , 1woix; of nqgi'egas:ioﬂ and analytical tcchn:l.ques have buen
used by "arictw investigators makmg comparisonsg difficult:. |
_Additiona lly, in the case of the energy studies, more infomtion
could havc been cbtained from the basic data had more adequate (and

: _ «
more correct) analyais have been mde.-;-(

In vivew of thesa methodological problm. the' first item in the |
agenda ‘is to m@nalym data frcm some of tha major data sources using
moye Appropriute and consintent mthodolog'y, a.nd where possible,
u.sinq a somRON level of disaggregation or categories. Methodologicai
issues related o ths anclysis of food demand have been conveniently |

summarized by Currde {1972}, while those for energy by Taylor {1977).

"0nimre S0 '.,rtamti‘v&*:“aapﬁscts,". mveral: qmtioms on ‘fc‘:odr fuael
and urbanization jssed bv Parnia (1983) still remained unanswerad by -
the studies review:d in this paper. It might be useful to review .
some to these quest.ong and indicate téae zxtent +0 which the studj.ps

reviewed in this par:v.are able to providc the answers as well as the

‘1ikely di_rectibns fu are researcfx will take.

" - ‘
—/Foz example, ‘abulations/graphs showing aggregate consumption
by income levels are nc*t informative; what is more meaningly are

tabulations/graphs show ing per household or per capita energy consump~ -

tion by income. Moreov:r, regressions could have been done using
households as units of ¢bservations rather than regions.



29

1. What are the pattexrns of food and fuel emsunpt.i.on by
utxopo:l.'.‘.tan. nﬂ:an am! mul sectors, wd by m«:m and occupatim
qxo\ws 1n oach sector; what is the composition of food consumption in
_ terms of ltai‘dhy staples and non-staples, and of fuel use in terms oi.'

traditional and non-traditional types.

While the studies described earlier do provide insights into
denmd pattems for food and household fuel, further analysis of the
data ua.ing‘ appmpti.lte ﬁﬁbbdulogical apProad'ml ayre 8till required.
The major data sources for food demand malysia will be the KCSO
lurvays of faluy inm angd’ expenditums :i.ncluding the 1975 round
_ which has 8o far not been analyzed, and the PNRI data for 1978 and
19._82. . For househo].d fuel, the Ministry of Energy survey data for
1977 and 1979 will be used to estimate income and price elasticities

by _ﬁzral-uzbm categories.

2. What are the food and household fuel requirements due to
uxbm.izationv likely to be in the next 10 or 20 years; how importaht
will urbu'x population growth be relative to-utban ecm?mic growth as
a detarud.nant of increasing le\iuils and changing composition of demand;
in what ways ﬁéuld the nature of duamén& change if utbm. growth rates

or concentrated urbanization were reduced?

Answers to these questions require the estimation of an
- economic~damographic simulation model, incorporating the types of

analyses earlier done by Kelley (1969). Part of the information sets



required for this model are those that will be cbtained from

. activity (1) above. Annex A describes a preliminary simulation

modsl that may be useful for policy purposes.

3. What are the smatitpuém possibilities (elasticities)
anong Iood., fusl and other consumption items in household damand
functions; whit ars the substitution elasticities .lamg various food
'md fuel tyéas {(e.9., between nutrition-intensive and taste-intenéiva

foods and between traditional snd non-traditional fuels)?

The only study which computed price elasticit;es of speacific
food items is Canlas (1983). Clearly, this area of study is needed
to cbtain anewers to the above questions. Activity (1) described

above will address these questions.

4. What are the current marketing and distribution systems and
how inight, they be made more effiéieng and effective in neeting future

requirements?

The activities of the National Food mmrity in the procurement
of palay and buffer stocking of rice have been described recently by
Abenina, N.A. and R;C. Tanchanco | 1984\), A more in-depth gtudy of the -
marketing an distribution of palay/rice including the role of the.

- private sector ﬁght provide insights im;o how the marketing and
&stribution of other types of food and household fuel can be made

nore efficient.
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5. To what extent do p.‘lms. policies, and programs relating
to food and tua.'l pmvision mspond to the changing requirements of
uzbmizntion?

'{‘ ‘
This mquires ispact studiea of various policies that d.trectly

or indirectly aﬂoet food and fuel supply as well as their d:l.n.:d.bu-
tion to various cateagories of households. ' Pricing pouc.tu {(foz palay
and rice) for example may be further evaluated for their impact in
ensuring food (rice) security in both urban and rural areas.
Additionally, general macrosconomic policies affecting factor prices
-foa: agziculmnl .tmuts vis-a-vis Lnduntrial inputs night have soma
iupact. on food p_xbduct.i.oa imlf. e atudies of David (1983) in

this regard would bs a useful reference.
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LEVEL AND TEMPO OF UIBI\NIZBTIQI AND URBAN AND RURAL P@ULATIGI:
PHILIPPINBS, 1903-&

Urbanization . Urban Population : __' Rural Popuiation

Year .

tover/ ""“”’y (thovsands)  Groett Rate (thowsends) | Groeeh Rate
1903 13.1 - 1,000.2 - . 6,635.2 -
1918 12.6 ~0.32 1,294.2 1.64. ©..9,020,1 1,96
1939 - . 21.6 3.3 3,450,7 5.02 12,549.6 - 1.66
1948 27.0 3.09 5,183.7 4.25 N 14,0505 . 116
1960 ~27.8 128 8,072.5 3.98 - 19,015.2 2,70
1970 32,9 146 - 12,068.8 402 24,615, 7 2.56
1975 33.4 1,46 " 14,046.5 3.6 28,024.1 - 2.30Y
1980 37.3 3.54 17,940.7 5.02 30,157.7 1.48

——— Ha [ — — e W P a —

&/ Percent in urban places. The 1963 urban definition was used for censuses prior to 1975. The 1970
definition was applied to 1975 and 1980 censuses. If the 1970 definition i.e used for 1970, the
level of urbanization would be 31.8 peroent instead of 32. 9 peroent.

b/
(74

Urban-rural growth diffamnce. ‘
The initial 1970 urban and rural populations used are based on the 1970 definition. These are
11,677.8 and 25,006 7, respectively. .

Sources: Pemia, E.M. and C.W. Paderanga, Jr. {1980; 'rable 1, p. 6) and Raymtndo, C. {1983; Tables 4.1
md 4 2' ppﬁ 66"67).
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Large Metropolitan Area.

N A e\ /4
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Teble 2 .
INDEX OF URBAN PRIMACY: PHILIPPINES, 1903-1980
; R T
Area ! 1803 1939 1960 1970 1975 1980
set 2%
| Small Matropolitan Area  4.03  3.57  4.27  4.26  4.43  4.40
Large Metropolitan Area - - 4.91 5,31 5.76  5.94
set B
Small Matropolit.-t Area - - 3.3 3.3 3.2 .3;0
- - - 4.2 4.3 4.1

Note: The small metropolitan area of Manila comprises the four
- chartered cities of Manila, Caloocan, Pasay and Quezon and the

four mnicipalities of Makati, Mandaluyang, Navotas, and San

Jusn., The large metropolitan area includes the small metropolitan
area as well as nine other mmnicipalities:
“-Las Pifiag, Parafiaque, ‘Pateros,; Pasig, Taguig, Muntinlupa, and

Valanzvela.

Malabon, Marikina,

-4 The next three largest citles used in the computation of the index are
Cebu, Iloilc and Bacolod.

b/ The next three largest cities used in the computation of the index are
Cebu, Davac and Basilan for 1960; Cebu, bDavac and Iloilo for 1970; and
Davao, Cebu and Zamboanga for 1975 and 1980,

Source: Pemia, E.M. and Paderanga, C.W. Jr. (1980, Table 2, p. 7) for

Set A updated to 1980 by present authors, and Raymndo, C.

(1983; Table 4.5, p. 70) for Set B,



Table 3

REGIONAL PERCENT SHARE OF TOTAL URBAN POPULATION AND
URBANIZATION LEVELS AND TEMPOS: PHILIPPINES, 1970-1980

= e X A o —t —_— - — —

Percent of Total

= T L — T .

Region Urban Population level of Urbanization - Terpo
1970 1975 1980 1970 1975 1980 1970-75 1975-80
Phi lippines 100.0  106.0  100,0 31.8 33.4 37,3 1.5 3.5
Metropolitan Manila 34.7  35.4 33.0 - 100.0  100.0  1060.0 4.6 3.6
More Urbanized 4.3 42.1 44.0 27,3 30.0  34.9 2.7 5.7
Central Luzon 9.5 10.2 11.2 30.1 33.9 41.8 3.6 7.0
Southern Tagalog 11.6 1l.8 12.6 29.8 31.8 36.9 2.0 §.7
Central Visayas 7.3 7.0 6.8 27.6 . 28.9 32.0 1.3 3.0
Southerm Mindanao 5.1 5.2 6.2 26.6 26.7 33.5 0.l 6.9
Western Visayas 6.8 7.9 7.2 21.5 26.7 28.3 5.9 1.7
Less Urbanized 17.8 16.4 16.4 19.6 = 20.2  23.3 0.7 3.8
Ilocos 5.1 3.9 4.7 19.4 21.0 23.8 2.1 3.2
Bicol 5.0 4.2 4.2 19.2 18.4 21.5 -1.0 3.9
Eastern Visayas 4.1 3.5 3.4 19.4 18.7 21.8 ~0.9 3.9
Northem Mindanao 3.6 3.8 4.1 20.9 23.2 26.6 2.8 3.8
Rural 1.2 6.3 6.7 15.0 14.6  17.1 ~0.6 4.0
Cagayan Valley 2.1 1.8 1.9 14.1 13.4 15.5 ~1l.4 3.6
Western Mindanao 2.6 2.2 2.4 15.6 14.9 17.0 - ~1.4 3.4
Central Mindanao 2.5 2.3 2.4 14.3 15.5 18.8 0.9 4.9

Source: Raymmdo, C. (1983; Table 4.7, p. 72) from various census reports,

e



Table 4

REGIONAL INDICATORS OF URBANIZATION AND
ECONOMIC DEVELOPMENT: PHILIPPINES

BE— — e - Median  Share of Employment
ievel of : - Annual Family in Non-Primary
Ragion Urbanization 'Ibwo Urban Share . Incoms (Pesos} . RActivities _

1980 1975~-80 - . 1980 ’ 1975 B ' i978

Philippines 37.3 3.5 100.0 4,076 . 49.9
Metropolitan Manila 100.0 3.6 33,0 7,056 98,5

More Urbanized 34,9 4.7 44.0 3,808 | 48.6
Central Luzon 41.8 ‘ 7.0 i1.2 3,847 : 61.4
Southemmn Tagalog 36.9 4.7 12.6 3,922 52.8
Central Visayas 32.0 3.0 6.8 3,361 43.6
Southermn Mindanao .33.5 6.9 6.2 4,210 39,5
Westem Visayas 28.3 1.7 7.2 3,753 41.8
less Urbanized | 23.3 3.8 16.4 - 3,440 38.1
Ilocos 23.8 3.2 4.7 3,455 ‘ 41.6
Bicol 21.5 3.9 4.2 3,194 40.7
Fastemm Visayas 21.8 3.9 3.4 3,443 36.2
Northem Mindanaso . 26.6 3.8 4.1 3,801 38.6
Rural 17.1 4.0 6.7 3,804 33.0
Cagayan Valley 15.5 3.6 1.9 3,683 28.8
Western Mindanao 17.0 3.4 2,4 3,721 33.0
18.8 4.9 2.4 4,020 - 37.5

Central Mindanao

Source: Raymundo, C. {1983; Table 4.8, p. 73) f.rnomlvar:lous census pv.‘tl.icatibns.
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Table S

THE ROLE OF SELECTED VAPIABLES IN INFLUENCING THE
" FROPORTION OF TOTAL EXPENDITURE ON

Average
) Allocation
Cor °:£§ of . Projections for Ratio Cel. (3)/
Pood  HNonfood . 1/(1+2) 53. &2
b
. (1) @) (3 9
-_'E:qpe.nd.itnre G-owth (1/2 percent
per vear, diztributed to the
urban and ru- 2l sectors ) - , _
equally) 7,090 12,715 35.80 <665
bsmographic Fac: ~rs ~ :
Total Populs.ion Crowth 123,083 101,477  S54.81 1,018
Family Size (rowth 16,866 -16,866 - -
Ruoral-tlrban ! gration _
{1 pearcent ; »r ygaul 24,847 35,212 - 4..37 . 769
Total Demograghic 164,796 119,823 57,90 1.076
Total Demand 171,885 132,538  56.46 1,049
a/

~ This tabla is ' xwad «» ¢the linear demand ﬁmc&iona.

-/'rha avarpge Phi ‘ippine expendituxe an food in 196) was 53,82 per-
cent, If colum '3) is greater (lass) than this ratio (i.e.,
colum (4) is gre :ter {less) than wnity), then the indicated
component is ope: .ting to sm £t rxelative demand toward (away from)

f;ood products.

Source: Kelley, A.C (1969;

Table 11X, p. 122).



Tahle 6

PERCENT DISTRIBUTION OF FAMILY EXPENDITURES FOR FOOD AND FUBL,
LIGHT AND WATER BY AREA: PHILIPPINES, 1961-1975

Expenditure ' . Yutro Manila
Item Year Philippines  Rural Al Urban Only Other Urban

Food 1961 52 59.5 a8.4 42.3 52.3
1965 53.7 60.6 46.1 " 40,4 50.5

1971 53.7 59.3 47.1 41.5 49.6

1978 52.2 56.2 _46.4 45.4 47,9

Fuel, Light & Water 1961 4.0 4.1 3.9 3.8 4.9
| 1965 3.6 3.7 3.6 3.6 '3;5

1971 3.6 3.6 3.6 3.9 3.5

- 1975 4.6 4.5 4.7 4.7 4.7

Source: Natidnal Economic and Development Authority, 1983 Philippine Statistical Yearbook,

Manila, 1983, Table 2.9.

>



Table 7

AVERAGE PAMILY EXPENDITURES FOR FOOD BY URBAN-RURAL AREA’ AND
BY SELECTED INCOME CLASS: PHILIPPINES, 1957-71

—— . —

Selected Income Categories

Area tnder 500 1500-1999 3000-3999. 5000-5999 10000~-14999

Philippines 1957 235%/ 754 1156 . . 2138 -
(56.5) (48.5) {38, 4) {26.0) -

1961 475 1035 - 1488 2219 3557

{65.6) (56.7)  {46.2) {48,2) {32.4)
1965 - 775 1365 ' 2020 2655 - 4758

(67.2) (61.0) {s¢.0y | (48.2) {32, 3}

1971 1133 1833 2462 : 3165 5015

- (69.3) (62.1) {57.1} {51.8) (43.4)
Urban 1957 225 ' 551 662 - 874 -
- (51.2) - {45.4) {36.3) {28.4) . -

1961 469 1095 1682 2326 3573

{66.1) {55.9) . {49.9) (45.9) {32.0)

19565 B40 1369 1949 2556 42.70

{61.6) (53.2) {49.6) (45.9) {29.2)

1971 ‘n.a. n.a. n.a. n.a. n.a.
Rural 1957 234 750 1071 1358 -
- o (64.6) (52.7) (44.1) (30.8) -
1961 477 990 1380 o 1989 3367

{66.5) (57.5) {52.0) (48.2) {39.5)

1965 764 © 1330 1929 2321 3599

(66.7) (59.5) (56.6) (50.4) (41.1)

1971 n.a. n.a, n.a. n.a. n.a,

P

*a/ The first number is the average e@enditure in current pescs while the number in
parenthesis below is the percent share of food expenditures to total expenditures.

Source: Tan, E. and G. Tecson (1974; Table 1, pp. 49-50) from NCSO family income and
expenditures survey data for various years.
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Table 8

' REGRESSION ESTIMATES OF ENGEL CURVES FOR FOOD
BY URBAN-RURAL FAMILIES: PHILIPPINES, 1957-1971

Area/Food Item Year  a b ot E 7
Philiggines:- .
Food 1957 . 533 .734 32,044 °  .B13 . 988
: 1961 . 568 . 748 42,142 . <819 . 934
1965 1.692 . 715 35,579 775 . 992
o7l .735 - 727 40,327 . 785 . 992
Careals 1957 . - - - - -
: 1961 1,086 .458 - 20.048 +593 . 975
1965 @ 3.374 . 387 13.572 .484 «. 949
1971 1.627 . 362 12,332 . 452 . 926
Protein 1957 - - - - -
1961 -, 409 . 888 34.334 1.153 « 991
1965 ~1.045 . 916 27.570 1,162 . 987
1871 =, 325 .873 26.313 1.111 « 982
Other Food 1957 - - - - -
: 1961 .089 .768 12,735 .978 .941
- 1965 -, 782 - 857 11,981 1. 126 935
1971 - =.624  .966 32,420 '1.211 L <988
Urban: , ‘
Food 1957 ©  .654 675  17.166 .757  .960
1961 «573 . 747 33.052 . 818 « 990
1965 1,749 . 7GL 25,631 . 768 . 985
1971 2.550 ° .230 1,798 .264  .212
Cereals 1957 - - -~ 2 - -
.1961 . 963 -488 21.013 637 <977
Joes 2.980 . 428 17. 357 » 542 .968
1971 '2.606 .098 1.111 .121 .093
Protein 1957 - - - - -
1961 .21? + 717 13.099 . 919 « 944
1965 -.839 . 899 24, 368 1.128 . 983
1971 1,806 .313_ 2.007 . « 387 «.251
Other Food 1957 - - - - -
1961 -o373 . B87 27,866 1.137 « 987

1971 1.893 . 310 1.820 <374

+216

T L Nl T = 27 ~ - -



' Tabla 8 (cont.)

Area/Food Item  Yenr A b ot B 'ﬁ:
Rural: _ ,
Pood 1957  ,376 .786  18.530  .867  .966

1961  .377 .808 56,269 .879  ,966

_ 1571 - - - -
Cereals 1957 - - . - -
o 1961 » 683 +528 = 22,081 L -5 - 979
1965 3,038 0.441  4.064 .535 «623
1971 - - - - - -
. Pmiﬂ S i957 e _‘ '”- . - - -
A 396l - -, 717 -981  51.478 1.273 « 996
1971 - - - - -
- Other Pood 1957 - - - - -
S 1961  -.736 991  1B.047 1,278  .970
1965 - 344 728 4.343 .944 .653
KA Y )} e - - - -

Source: Tan, £. and G. Tecson (1874; Table 8, vp. 88-90).
" Food cutegory "Protein® inciudes fish, maat, eggs,
milk, ete.; while category "Othar Food™ includes
- roots, vegetables, and miscel lsneous.



FEGRESSICN PARAMETERS OF CONSUMPTION EXPENDITURES
- ACCORDING TO FAMILY SIZE AND EXPENDITURE ITEM

Table 9

PHILIPPINES, 1971

=2
Food/Food Category F;:‘i:'y a b R
Food 34 530.75 .42 .99
5-6 7400 82 - 39 . - 98
7-8 767. 40 .43 .99
9-10 999,69 .40 .98
Cereal 34 440.07 .06 .94
5-6 614,99 .05 .89
7""8 8%093 004 -46
$~10 951. 10 .05 .88
Protein =4 67.24 ,18 .98
5-6 48.27 .18 .98
78 -41.86 .20 .99
9"‘10 -4; 65 . 19 » 98
Othar Food a-4 29,41 +16 .99
5«6 77,17 .14 - .99
7-8 «23.99 .16 .99
9-10 20, 45 .15

.98

Source: Tan, E. and G. Tecson (1974; Table 10, p., 92).
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PRICE AND INCOME ELASTICITIES: PHILIPPINES, 1965

[l SR |

Table 10

kvt o

[y .

Y'Y

-0. 896

Philippines Urban ___HKanila » Rural

Commodity B N e : i

Gwn Price Income Own Price Incore Om Price Income Own Price Incore
Cereals -0.258 0.29% 0. 317 0.336" -0.269 0. 362 -0.479 0.429
Fish and Other ' _ .
Sea Foods -0, 382 0.483 . -0, 425 0.479 -0, 331 0. 469 ~0.333 0.707
Meat and Eggs -0.821 1,083 ~{. 890 1.042 -0.648 0.946 " ~0.578 1.151
Milk and Dairy ] :

Products ~0.757 0.999 ; -0.578 0.684 -~0.457 06.673 -0, 606 1,271
Roots -0.508 0.658 -0.617 0.717 -0. 490 0,729 =0, 301 0.692
Miscellaneous ~0, 503 0.651 =0, 552 0,633 ~3. 409 0.59% -0.337 .744
Food Consumed : _ : ~

Outside ~0,926 1.242 1.050 -0.531 2.786 -0,.528 1.287

Source: Canlas, D. (1983; Table 10, p.

18}.



Table 11

INCOME-QUANTITY ELASTICITIES FOR SELECTED FOOD ITEMS,
11 SURVEYS, MAY-JUNE 1974~ DECEMBER 1976, PHILIPPINES

I — i S A = ] Y =7 L. e |

Food Item Flasticity Food Item Elasticlity
Cereals ' Protein
Rlce and products 0.15 Pork 0.9
Rice . . 2,13 Beef and carabeesf 0,85
Com and products -3.55 All poultry meat 0.78
Corn 0,59 All eggs 0.72
Wheat products 0.63 All dairy products 0.68
' ‘All fresh and fxozen fish 0.37
Other Food Dried and smoked fish 0.13
All fruits 0.35
All leafy and yellow
vegatahles 0.26
All fruit vecgetables . 0,35

All roots, bulbs and
tubers ~0.08

Source: Aviguetero, E.F., et al. (1978; Table 24, pp. 19-21).

e W———
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‘Table 12

CHARACTERISTICS OF SAMPIE HOUSEHOLD BY INCOME
LEVEL, MINISTRY OF AGRICULTURE FOOD

CONSUMPTION SURVEY, 1976

Characteriatic

Income levael

low Middie High
Average household income (®/yr.} 250¢ 5802 15019
Average household size ‘ 5.8 6.4 7.2
Average per capita income (P/yr.) 424 906 2086
Average food expenditure (8/wk.) 72 97 147
Average per capita food
expenditure (B/wk.) 12 15 20
Percent of income spent on food 43 87 51
Number of sampled householdm’ 1102 955 891
tistribution of households (%) 37 32 30

*/

~"Only 3 of the 4 surveys for 1976 were includad in the
snalysis of consusmption pattemns by income level,
Households with extreme income values were also
excluded from the analysis {author's original note).

Source: Bennagen, M.E., (1980; Table 15, p. 94).
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Tsble 13

EXPENDITURE SHARES AND AVERAGE PER CAPITA CONSUMPTION
OF MAJOR FOUD GROUPS BY INCOME IEVEL:
PHILIPPINES, 1976

Income Leval

Major Food Item

Low ‘ &ddle’ High

Cereals 45.9 (134.002/  41.1 (134.1) 33.7 (141.6)
Red meat 9.5 (6.2) 12.€ {9.7) 17.6 (16.6)
Poultry meat 4.0 (2.6) 4.3 (3.2) 5.4 (5.8)

Eggs 2.9 (1.8) 3.7 13.2) 4.0 (5.1)

‘Daiyy produc 4.7 (5.3) 5.6 (7.3) 6.9 (10.1)
Seafoods | 16,4 (22.0) 16.4 (25.2) 16.6 (28.9)
Fruits | _ 5.9 (42.3) 5.6 (41.4) 6.2 (52.7)
Vegetablas | 7.3 (32,6) 7.8 (36.6) 7.1 (41.9)
Root,c':ropg,' bulbs & tubers 3.3 (2‘;0.3) | 2.8 (16.2) 2.6 {12.3)
All Foods 100.0 (267.9) 100.0 (277.1) 100.0 (320,0)

Source: Tennagen, M.E. (1980; Tables

&/, '

~ The first number is the percent share of the ith food iter to
total food expenditures, while the number in parenthesis is the average
annual per capita consumption in kilos per year.



Takle 14

ESTIMATED EXPENDITURE AND QUANTITY ELASTICITIES
POR MAJOR FOOD GROUPS: PHILIPPINES, 1976

Income Elasticity

-u;ajox Fo§d Groups Expenditure Quantity Household Size

Mode1l Model Elasticity™/
‘Careals <13 .05 .70
Rad meat . .52 .44 .18
Poultry meat . S X ‘16 .26
Bggs .32 .32 .34
. Dairy products : .39 .24 | . .24
 Seatoods Z .33 .19 iy
Fruite . _ . 40 : .16 .41
Vaget ables _ . « 30 .17 .40
RFootcrops, bulbz & tubers .12 -, 21 .47
Total Food .33 ' .12 .47

® -
—/Bmd on expenditure model,

Source: Bennagen, M.E. (1980; Table 9, pp. 66-67; and
Table 13, p. 87). '
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Table 15

ESTIMATED EXPENDITURE, QUMTITY ARD HOUSEHOLD SIZE
ELASTICITIES FOR MAJCR FOUR GROUPS BY INCOME
IEVEL: PHILIPPINES, 1976

Incomne ILevel

Major Pood Group/Elasticity Tow Middle " High
Careals
Expanditure 04« + 30 - 12
Quantity -, D1% .18 «05*
N¥io +61 60 .53
Ng' .03 .03 .03
Red Meat .
Expenditure L0a* .54 -1
Quantity -0l .65 . .43
Mo - L4 .27 -39
Ng - - -
Poultry Meat
‘Expendi turve Ll L 20% .21
Quantity 05 ~2Z4% « 23
N10o 22 «16 .25
Ng L01% .02 -
Eggs
Expenditure .28 T .46 .34
Quantity .27 .45 -39
N10 26 . 36 .28
Ng - - -02
Dairy Products
Expenditure .19 .36 48
Quantity <20 .38 + 20
Nio -, 07 - . 06*
Ng .03 .03 .04
Seafood
Expenditure .21 ~ 36 . 32
Quantity .14 23% .02¢
Nig .39 . 36 .45
Ng L01% - OB




Table 15 {cont.)

Major Tood Group/Elasticity

Income ILewvel

Low Middle High
Pruits
 Expenditure .24 .36 .41
Q“‘mlty - 017* 020
N0 .36 .34 .35 .
| wy .02 .01% .01+
Yegatables
‘. Expenditure .22 .49 .27
. Quantity .10 - 26 ¢33
Nig - .34 .36 .37
Hg s .01* .ol* .02
Rootcreps, bulbs & tubers
Expenditure -.)3 <12% «32
Quantity -.51 - 3G% « 37
N10 .25 .35 .47
" Ng .02 .02 .03
All Food
. Expenditur: .14 .84 .34
Quantity 01w .22 .14
Nio . 44 .40 .38
" Ng .02 .02 .02

w/
—_/Not significan: at 10 percent level.

Source: Bennagen, M.C, (1980; Tables 21 and 22).



Table 16

MEAN ONE-DAY PER CAPITA FOOD CCNSU!!PTION (QL y):
mmpmss, 1978 AND 1982 - .

—— T 57§ T T 1eegz. T -
Pood Groups PRIllp~ - All  Metro  Other Pallip- ALl  Metro  Other
- e o , pines . Urban__ Manila _ Urban Rural ~ pines Urban Hm:l_lan : i‘!rbm Qn'_u_
Energy Foods o ' S ce
Cereals & Cereal Products 367 23 - - - /0. . 356 320 287 4 ..’3?"1
Starchy Roots & Tubers 37 20 - - 6 a2 19 18 20 - 54
Sugars & Syrups 27 - 43 - - 19 22 28 30 27 20
Fats & 0Oils _ 13 20 - - 10 14 18 23 18 11
Body-Building Foods , - ‘ ‘
Figh, Meat & Poultry 133 168 - - 116 154 183 1 . 184 140
Eggs B 14 Lo - 5 9 14 14 14 7.
Milk & Milk Products a3 55 - - ‘22 44 64 83 . 53 3
Dried Beans, Nuts & Seeds = 8 9 - - 8 10 - 1 14 9 9
Pegulating Foods
Green leafy & Yellow . ‘ ‘
Vegetables 34 0 28 - - 38 37 26 19 30 42
Vvitamin G~-Rich Foods 47 - 54 - - 4 - 36 47 = 53 44 31
Other Fruits & Vegetables _ i68 174 __— - . 166 159 183 210 167 148
Miscellaneous _ +21 23 - - 1,9‘ 32 37 A 31

_ I —_ - e

SO-urce: Food and Nutrition Research Institute (1981, 1983),

‘B9



Table 17

MEAN ONE-DAY PBR C&PITF; PCOD CCHSLHPTIQ! Ig/day) BY INCG!E
?HILIPPINES 1978 AND 1982

‘ . e ——V W N 3 M ek

Food Groups mnual Per Capita Income Gro a/ Annual Per Capita Ineoue Groups~ a/ -

— e v Iyl L] - - L =Y a k‘?—?A.._B—‘ " E Va7 A=13 D _ B _?_'_.‘ G -_vl nea \hl - a" |. L} Eﬂ_\ lv‘ﬂr,l‘ ANAY ——Eﬂf “l—’l Y :b-'
Energy Foods : ' b . B '
Cereals & Cereal Products 368 380 371 360 355 [346 } 243 368 366 371 362 352 337
Starchy Roots & Tubers 54 34 35 40 22 [ 17 ] .95 - 32 83 4. 24 34 36
Sugar & S{nps 13 18 26 37 7 | 58} 13 13 18 20 23 25 i3
Fats & Oi g 9 12 15 2y | 28] 7 9 10 il 15 15 21
Body-Building Foods . ) : i
Fish, Meat & Poultry 8 117 132 151 175 [ 223 } ‘ 73 99 126 153 180 157 224
Eggs 3 4 712 17 | 22 1 4 5 7 2 14 18
Milk s Milk Products i2 . 18 30 s1 59 [ 79} 10 14 18 31 43 61  op
Dried Beans, Nuts & Seeds 6 7 ] 8 i3 { n) LY 9 8 16 10 9 13
Regulating Foods
Green Leafy & Yellow : ' ' ' E '

Vegetables 37 37 32 36 36 | 20} 59 4t 43 35 . 35 33 27
Vitamin C-Rich Poods 24 33° S0 60 79 [ 83] 11 23 27 33 39 40 59
Other Fruits & Vegetables 139 156 173 187 i%0 [ 209 } 122° 153 125 131 171 i85 211

Miscellaneous 13 17 22 26 20 [ 24} 17 20 27 32 32 33 40

—_ -

_——

&/Income groups:

| —— — N Zekom— Ao | L - Py T — v P v

SR Ay

A = less than P250! B= !250-499: C = $#500-999; D = #1,000-1, 499: E = #1,500~1,99%

b/

Source: Food and Nutrition Research Institute (1981, 1983).

= Income group £2,005 and over.

- 0¢



Table 18

MEAN ONE-DAY PER CAPITA FOOD GZWSWTI&% {g/day) BY OCQIPATIOB or
: HOUSEHOLD HEAD' ~PHILIPPINES, 1978

| - e Occugation of Household He_a_d_
‘Professional Farm Fighermen Other
Peod Gro: . :
cod Groups Technical, Giners . Farm ‘{mostly - Occupation Housewives, No
Entrepreneurs, and Workers small & - (mostly Students Oecupation
. __Bkilled Managers . hired) skilled) Retired
Energy Foods - - ) N ' '
Cereals & Cereal Products 321 ' 418 392 369 343 346 269
Starchy Roots & Tubers 24 36 48 47 38 17 28
Sugar & Syrups . 47 21 1& 15 30 45 28

Fats & Cils o 22 2 15 15 30 45 28

Body-Building Foods

1 ' i3

Fish, Meat & Poultry 177 128 160 142 131
Eggs N sl -3 3 9 17 T
Milk & Milk Products 89 . Z6 iz 13 43 31 31
Dried Beans, Muts & Seeds i1 8 7 4 8 B & 9%
Ragulating Foods
Green leafy & Yellow S
Vagetables 29 38 40 32 32 32 33
Vitamin C~Rirh Foeads 63 48 37 35 46 75 45
Cther Fruits § Vegetables 19¢ 174 1556 171 170 199 133
Miscel lanecus 22 23 21 16 19 21 15
Source: Food and Nutrition Institute (1981). : ' .

™



Table 19

MEAN ONE-DAY PER CAPITA PESO VALUE OF FOOD PROM ALY SOURCES,

BOUGHT AND NOT BOUGHT BY URPRANIZATION: PRILIPPINES, 1978 AND 1982

— 15 7 T B 1982 ,
Mean he-Day Per Capita Percant Mex: Que-Day Par Capita Perment
Area _ . Peso Value of Focod of all , Peso Value of Food - of All

, Al ot Food Souress arl Hot Food Sources

e Sources Boughj: —Bought Kot Bought _Sources Rought Bought Mot Bought
Philippines 2,78 2.22 5,57 26.5 3.59 3,33 0.66 1€.5
All Urban 3,79 3. 439 ©.29 503 5,22 4.72 0. 49 9.4
Metro Mamila - - S - 5.96 5.58 0. 38 6.4
Other Urban - - - - - ' 34.76 4.20 0.56 11.8
Rural 2.27 1.5 .7 31,2 3.3% 2.64 0.74 21.%

Source: Food and Nutrition Reasarch Institute {19813 1983).

&



T INCOME ELBSTTCITIES OF PER CAPITA CGHSUHPTiON oF POOD GRDUPS,
PHELIPPIRES, 1978 &ﬁﬁ 1982 -

BY UEBAHIZ&TIUﬂ'

Food Groups

————r

el 24

Tﬁble 20

B g veeon e —

bnergy Focds

Cexeals & Cereal Products
Starchy Roots & Tubers
Sugar & Syrups

Fats & Oils

Body-Buildlng Foods

Fisfi, Meat & Poultry
Egys

Mk & M1k Products
Dried Beans, Nuts & Seeds

Regulating Poods

Green leafy & Yeilow
Vegatables

Vitamin (-Rich Foods

Other Fruits & Vegetables

Miscellaneous

Philip- ALl
pines Urban
-0.01 -3,01

0.02 0.05-
0.38 0.43 .
.26 0.29 -
0,24  o0.2@
0. 42 0.46
0.63 0.65 |
0.17 .20
.46 0.39
0.33 0.37 .
.06 0.04

R e S [ Py, R I UL PR N v

T

R

— . .

1 9% 7 8 _ 19 8 2

Metro Other Philip- All #etxo Cthaerx _

HManila Urban  Rural —pines - Urban Manila Urban  Rural
- - x -0.04  -0.06 -0.05  =0,02.
- - ~0.02 . =0.04 n.a, =0, 4 =-0.07 ~0,05
- - 0,32 0.41 0,31 0,32 5.29 0,44
- - 0.28 0.335  0.29  0.24 8.31 " 0.37
- - " 0.37 .45 0.46 3,29 0.43 0,38
- - 0.13 D.18 G.139 G.02 G.21 :0,1?
- - 0,03 -0,14 -0.12 =0.04 ~-0,11 =0.14
- - 0¢.54 0.41 0.43 0.1z - 0.46 0.37
- - . 00 zs 0. 32 Os 41 0- 15 B.‘i 0‘. 18
- - 0.07 0.14 0,17 .28 0.17  0.12

. i

:fxnclusive of ¥ 6.004

Source: Pood and Nutrition Research Institute (1961;

e
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Table 21

INCOME ELASTICITIES OF PER CAPITA CONSUMPTION
' OF POOD GROUPS, BY IMCOME LEVEL:
PHILIPPINES, 1978

Par Capita Income level

(Food Grows o “:goc‘;’h“" £500~1500 Above #1500

Energy Foods _

Cersals & Cereal Products 0.04 . -0.02 -0.04

‘Starchy Roots & Tubers ~0.16 - 0.14

Sugar & Syrwe . (.19  0.63 0.31

Fats & Oils .06 0.39 2.07
Body-Building Poods ,

Fish, Meat & Poultry . 0.29 0,21 C 0.22

Eggs o D.09 0.65 0.23

Milk & Milk Products 0.28 1.31 0.45

Dried Beans, Kute & Seeds 0.13 0.29 0.18

Ragulating Foods
Green Isafy & Yellow

Vegetables 0.10 -0,14 0.20
Vitanin O-Rich Foods .45 0. 32 . 0.05
-Other Fruits s Vegetables - 0.29 0.56 Q.24

Miscellansous | .05 " 0.08 0.09

Sourca: Food and Nutxition FResearch Institute (1981).
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Table 22

REGRESSION ON PER CAPITA PESO VALUE OF
POOD CONSUMED (BOUCHT): PHILIPPINES, 1978%

Dependent: Per Capita Peso Value

" Variasbles ' All Food Cocnsumad Bought Feod (nly
1. Per Capita Income 0.25 (0.01) 0.33 (0.02)

2. Percent of Household

Menbers 13 Years and - ' .

Over . © 0.30 {0.03) 0.20 (0.04)
3. Household Size . =0.08 (0.02) ~0.04 (0.03)*
4. Urbanization (Rural) -0.18 (0,03}  =0.70 (0.04)
5. Meal Planners Years

of Schooling 0.12 (0.01) - 0.15 (0.02)

& Regression equation #pacified .in double log Zoxm,
x; ' :
—-/Not sigificant.

Scurce: Food and Nutriticn R&searéh Inatitute (1981).



° Table 23

SBLECTED BSTIMATES OF INCOME/EXPENDY TURE
BLASTICITIES FOR FOOD BY RURAL AND

_URBAN AREAS: PHILIPPINES

Source/Year Philip- All Maetro Other (mnits of
' _Pines “’bﬁﬂ...H!?i#ﬁ#:—%”®¥¥*—:-‘“*‘* _ gbservation)

Fan and Tecson: A~

(1957)
(1961)
(1965)
{197)

‘an and Tecaon: B
(19‘_71)

smnagen (1976)
A

‘Tan and Tecson: A

(1961)
(1965)
(1971)

Canlas (1965)

Aviguetero, et al.

Rice & Products
‘Rica

Com & Products
Corn Grits
Wheat Products

C.757

A, Total Food
i ey p——p—

B. Cereals

- 0.813
0.819. 0,818
0.775  0.768
0.667 . -
0.33
0,12
0.593  0.637
0.484 0,542
'0. 452 -
0.296  0.336
- (1974~76)
o- 15 -
0.13
"'0. 55
-OQ 59
‘O. 63

0.867
0.879

0.671
0.535

0.429

Ing, =a+bing .

(groupad data by
income class)

Eik - a+.b1 Nk+ bz B,

(srouped date
‘incoms class)”

| Eij - 8o +ayy ln-Yj

toagy By
(househo14)

94y = boy *+ by, Iny¥

+ bz N InnN 3
(household)

Sam as in A
above

LES
(growped data by

income class)
lngi! = a+h lnii

N . ~.
(gouseholds) 7
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- Dried & Smoked
Pish

: ' . - Equation
~ Source/Year Philip- All Matro Other (unite of
' __Pines . Urban Manila Urban _ Rural observation)
Bennagen (1976) _
A 0.13 Same as above
B 0.05 :
PNRI (1978) 0,01  ~0.01 - - - Ingpyy ~ a+bin¥,
- | \ N . N
(1982) -0.04 ~0.06 -0,03 «0.05 =0,02 {houseaholds,
one-day data)
C. Starchy Roots and Tubers
Bennagen {(1976) ' \
: A 0.12 - .- ’ - - Same as above
B -0.21 - - - -
FNRI (1978) 0.02 0.05 - L - Same as above
- (1972) ~0,04 v - -0.14 -0.07 -0.05
D, Protein/Body-Building Focds
Tan and Tecson: A ' '
{1961) 1.153 0.919 - - 1.273 Same as in
- {1965) 1.162 1.128 - L. 1.001 A above
(1971) .11 - - . - - -
Canlas {1965) '
Fish & Other
Meat & Eggs 1.083 1.043 0,946 =~ 1.15) . above
Milk & Dairy )
Products 0.99%% 0.684 . 0.673 - .27
Aviguetero, et al. (1974-76)
Pork . 0.80 - - - : -
Beef/Carsbeef 0.86 - - - - Same as
All Poulery above
Meat 0.78 - - - -
All Bggs 0.72 - - - -
All Dairy
Prod“ctﬁ 0.68* had - - “-
All Presh/
Prozen Fish 0.37 " - - -
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Table 23 {cont.)

. — Equation
Source/Year Philip~ Al Matro Other {(nits of
' : ' pines Ucxban Manila Urban  Rural observation)
Bennagen (1976) ,

Rad Meat A 0.52 - - - -
‘ B 0.44 - - - -
Poultry Meat A 0.19 - - - - Same as
B 0.16 - - .- -~ above
Eggs A 0.32 - - - -
B 0. 32 - - - -
Dairy Products A 0.3¢9 - - - -
B 9.24 - - - S
Seafoods A 0,323 - - - -
B 0.19 - - - -
FNRI :
Fish, Meat, :
Poultry 1978 6.24 - 0.21 - - 0.28
S loB2 0,35 0.29 U.24 0.31 0.37
Eqgs 19958 0.42 0.4% - - G. 37
_ . 1982 . 0.45 0.46  0.29 0.49  0.38 s:::v;’
Milk & Milk
Products 1978 0,63 0.65 - - 0.61
- 1382 0,78 0,83 0.58 0.83 0.63
Pried Beans, , '
Nuts, Seeds 1978 Q.17 0.20 - - 0.13
. 1982 0,18 0.19  0.02 0.22  ©0.17
E. Regulating Foods
Tan and Tecson: A
(1961) * .978 1.1%7 - - 1.278 Same as in
{1965) * 1.126 1.158 -~ - 0,944 A above
{(1971) * 1,211 - 374 - - -
Aviguetero, et al. (1974-76)f/
All Leafy & Yellow
Vegetables 0.26 - - . - - S5ame as
All Pruit Vagetableg 0.35 - - - - - above

All Fruits 0,35 - - - -
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_ , Equation
Source/Year Philip~ A1l Hetro Other (mnits of
pines Urhan Manila Uzban  Rural obsexvation)
Bennagen (1376)
Vagatablas A 0.30 - - - - Same as
_ _ B 0.17 - - - - above
Fruits A 0.40 - - - - -
B 0.16 - - = -
PNRI
Green lLeafy &
Yellow .
Vegetables 1878 ~-0.01 - - - ~0.03 Same as
, 1%82 -0.14 -0.12 ~0.04 -0.11 ~0.14 above
vitamin C- ' -
Rich Poods 1978 {1.46 ¢.39 - - ¢.54
1982 D.4Y 0,43 G, 12 0.46 0,37
Cther Fruits :
& Vege~ 1978  0.33 ¢, 37 - - 0.28
tables 0. 32 0.41 0.16 0.41 0.1

1982

:/Ingludea rocts, vegatables and mimcéllaneous.
Definition of varisblaes:

v mean expenditures on ith food item b'y kth income class

E, = mesn family expenditures in kth income class

N, = average family size in kth income class

™ weeklyl éuahtity cansumed in ith food item by jth household
E, = weekly expenditures on ith food item by jth household

f = ¢otal annual income of jth heousehold

N, = total number of households members in jth household

QDij “ one—~day quantity consumed of ith food item by jth household



Table 24

 ANNUAL ENERGY CONSUMPTION OF HOUSEHOLDS

BY ENERGY ITEM AND BY AREA:

. PHILIPPINES, 1977

60

‘Energy Item

Energy Consunption Per Househoid

Rural

Urxban .

Philippines

Nen-Commercial Egergy

Firewood
Wocdwaste
Charcoal-
Cocanut Shells
Rice Hulls
Bloyns

Sub~total

Commarcial Energy

Electricity
Patroleum: -
Gasolina
Kerasene
Diesel
1BG

Sub~totcal
Total

Total (MBCE)

1.43 (34.7}3/
0,01 {0.3)
0.64 (15.5)
.46 (11.1)
0.04 (0.9)
nil {n.a.)

2.58 (62.5)
0.07 (i. )
' %Lﬁﬁ {35.8)
0.62 (14.8)
0,74 (17.9)
0.05 (Iw 3’
0.07 {1.8)
1.55 (3.5)
6.13,(100.03

21,147

3.41
0.02
1.35
C.0&
0.12
0.01

4. 57

0. 40
5.04

2.40 (23.
1.58 (15.
0\‘ 49' (4.
0.57 (5.

5. 44

12.41 (100.0)

(32.8)
0.2)
(12,9}
{0.6)
{1.1)
(6. 06)

{47.7)

{3.9)

(48.4)

1}
1)
7}
S)

(52, 3)

1%,164

1,87 (33.9)
0.80 (0.3)
0,37 {14.9)
N0.01 (6.7)
0.06 (1.9)
nil (0.03)

3.11 (56.32)

0.14 (2.6)

2,27 (41.1)
1.01 (18.3)
0.93 (16.8)
0.15 (2.7
0.18 {3.3)

2.41 (43.7)
5.52 (100.0)

36,311

E/'ma flrst number refers to the annual energy consumption in ACE
eguivalent per household while the number in parentheses refers
to the percent of total enexgy consurption.

Source: Ministry of Enexgy, Energy Sectoral Survey Series, Manila,
Decamber 1982; Tables .a.l-1I.c.3.
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Table 25

ENERGY PﬂRﬁHﬁSED, PRODUCED ARD OBTALNED BY HOUSEHOLNS
BY MAJOR ENERGY JTEM, BY AREA ASD BY YRCOME
CLASS: PHILIUPIRES, 1977

sk

Income Level

Energy Item/Area Less than  $2,530~ 8,000 & All Income
: »2,500 IERE ' over Groups

Nen-commercial gnergy (%)

34,1 56.3

Philippines 60.5 51.¢

Haral . 62.5 £1.5 74,2 82.5%

Urban - 57.5 7.2 11.1 £ 47.7
Commercial Energy (%) £9.0

Philippines - 39.8 49.0 £5,9 43,7

Rural 37.5 38,5 25.8 37.5

L sy 42.5 6r.8 B8.9 82.3
Total Ehergy Consumed {MBOE)

Phi uppines . : 22,845 12,000 1,466 36,311

Rural 13,808 £ ,805 533 21,147

Uxhan . 2,035 5,183 B33 15,164

Source: Ministry of Enexgy, Enerx g: Seotoral Svrvey Series,
Monila, December 1982: Table. 1.4, i~T. .3, .




Takle 26

REGRESSION APELYSI‘-‘. CF ENERGY CONSUMPTION: PHILIPPINES, 1977

Indepandent Variables

- . Middle Range '~ Average Annual Pxice Par -
Dependent Variable Family Size— ' Househoid Income~ b/ Energy Iten—/ 82
(£S5} _ (xj_ . . iFC}
1. Per Household Total
Engrgy Consumption . as
Philippines -0, 8331 {-1,0053) % ~5,0005 (-0,4783) 0.0343* {2,113} 0.61
Fnral ~0.4332  (-0.940%) -3.00G4 {-0G,3083) C.0330* (2.55306} 0.68
CUrkah -3.3197 {-0.4197) ~0.000% {-0.565%) 9.0282 (0.53268) 0.28
2. Per Household YMon-
tomeeroial Enexgy
Censumption
Phxhppz nes ¢.1085 {0,1877) «3.0002  {-0.:46%) C.005% {0.914) 0.35
Rural L2674 {0.5730; 0.0005  {C.4045; 2.0010 {0,8308; &¢.51
Urban ~0. 673G -0, 4173} =, 0008 {-0.5488) 9.0106 {0.5175} 0,24
3. Per Household Comrercial
Enexgy Conswaption . ‘
Philippines  .OULlB4* {1.7082) ~0.0003 (-0.3932) ~0,5452 {~1,0043) c.52
Rural ~0,4054% (-2.1202) -0, 0009% (-2.0251) 0.1443% ({2,3120) .69
0,11

Urban -0.0346  {~0.0468) -0.0003 (-0.2804) -0.0036 {~0.096u}

a/ #diddie Range Family Size (FS) Per Region (approximated by largest fmﬁly size reported in
the region divided by 2).

b/ Average Annual Household Income (I} Per Region {(from NEDA and MCE statistics).

L/ Price Per Energy Item (PC) (approximated by the Rogional Energy Bill divided by Regional

Energy Consusption in BOE).
4/ t-valuve in parenthesis

Source: Ministry of Energy, Energy Sectoral Survey Series, Manila, December 1982, Tables Ila-Ilc.



Table 27

PERCENT OF WOUSEHOLDS BY TYPE OF FUEL USED BY SOCICECONOMIC CLASS
' ' URBAN PHILIPPINES, 1979

. Sociosconomic Class

Fusl Used ' i’.eusf;il ds - Philiggipes - | . _;-He.tzt_) Manila

. gh ¥iddle Low High Mmddle ey
Electricity 0 38 58 82 100 100 43
Kerosene 1 38 58 83 18 4 71
Candle . 6% 74 73 59 96 93 33
Wood ip 45 37 70 26 26 45
Charcoal - 56 a2 50 63 35 29 a7
PG , 50 05 70 25 88 83 49
Patteries - oER - 54 47 47 61 56 45
Cthers ‘ ‘ o4 2 3 5 .4 2 2
Number of Houscholds 1,999 ST : Y/ 833 979 | 83 372 243

source: Ministry of Enerqy, Energy Sectoral Survey Series, Manila,
Ieembar 1983; Tables 1 and 2, pp. 82-83.

£9



Table 28

USUAL SOURCES OF ENERGY BY HOUSEHOLD FINCTION,
URBANI PHILIPPINES

AND SQCTO-ECONOMIC CLASS:
AND MUTRO MARX

1875

§

64

Matro Manila

Source/ All Urban Philippines
Function Households /™ Wadle  Low High Middle Low
Lighting Aco 100 100 100 100 100 100
Electricity 20 a9 98 82 100 100 99
Kerosene 10 1l 2 18 - - l
1PG - - - - - - -
Candlie - - - - - - -
Cooking , 100 100 100 100 100 100 100
 Electricity 9 12 13 4 19% 19 11
PG 40 73 57 20 78 73 45
Kerosene 15 2 123 23 1 5 35
Wood 30 10 i€ 47 1 2 9
Charcoal 5 2 5 5 - 1 1
Othexs 1 = - 1 - - -
Zroning 95 g8 98 %2 8 39 %
Electricity 549 75 73 44 a8 99 87
Charcoal 3G 20 24 48 - - 3
Refrigeration a4 9 &L 15 99 8 21
Electricity - 43 93 66 15 99 83 27
¥erosene 1 1 4 - - - -
Alr Cenditioning
Electricity 3 20 2 - 34 3 -
Ventilation
Electrigity 55 B4 7€ 32 95 93 64
Radio kil EZ N . 20 88 &7
Electricity 52 81 67 34 a2 75 45
Battery 25 1k -7 34 8 13 23
v
Electricity 56 - 93 77 31 28 92 55
Total Households 1,992 187 833 979 83 372 293

Souroe:

Ministry of Enexqy, Energy Sectoral Survey Series, Manila,
December, 1382;: Table 4, pp. B9-90.



Table 29

AVERAGE MONTHLY FUEL SXPENDITURES [PESCS) AND SOCIOECCNOMIC
CLASS: URSAN PHILIPFINES XKD METRO MARNITA, 1979

s - i

Pecembexr 1982, Table 10, p. 104,

ALl e _Philippines ) Hetro Manila

Enezgy Item Households wisn Middle  tew High  Midcle ' ons
Flectricity 39,.&7 60,31 42.4% 22.13 94,74 35.62 12,06
PG 51,22 £5.76 42,24 46,15 54,63 45.62 42,87
Kercsene is.a4 7.4 16,43 20,92 7.83 19,10 29.79
wrod 25,07 30.68 24.11 24.88 13.33 21,314 19,32
Mhareasl 2. 6% B. 53 4.58 7.98 2,88 9.53 589
Covey funtel 5. 47 6.7 4.9 5.47 5.57 4.60  6.14

E/Includes candles and batteries.

s
Source: Ministry of Inergy, Fuergy Sectoxal Survey Series, Manflz,

9
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A Simulation }bm for Food and Fual Pmductu _
: in tha Process of Urbanization

'I'he pu:'pose of this nbte is to 'delineateﬂé péglim_iﬁazy :
model tﬁ@t wiu.."b.e. used to tackle the following issues:

1. the food and household fuel requirements in the
Phﬂ.ippines in the two decades in the face of growth and |
m'banizatim

2. the distributim of these mquimenta nong tha
.i.ncome gmups 1n the country -

. 3. the extent to which polzcy interventiom can influenc

_ 1ik¢1y scenarice in the future

o The model -is eomposved of five blocks, which are the follow-
.i-.‘ng:.‘ - ' )
1. urbay growth block which parameterizes the growth
of urban centers | |
. 2. demand for food block
3. demand for fual block
4. supply of food block

5. supply of 'f_ucl _bloék

The model as constituted is useful for parti.al equilibriwm

" Bnalyses of the three issﬁes sfated above. A general equilibrium
approach will require demand and supply equations for all components
. of the household budget. . '!he supply equations (blocks S and 6)

_are intended to/kfghly aggregative and useful particularly for -

' analyaié of policy inturventiom.
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o mxplansy 21 ©f he nortents of eazh hleek follows:

2. U san Spvsish Flon

“his block paraceterizei the pouwilh process of uzbrn centers
in <he . "1dippines. I4 has two mzin srdogerows varisblaes: urban

- populati and urban density.

_:Fr e PREF L aedmmn . $ha I S wighetion grocess is
| _thé princa | dyvamic behind m'-bi_m population gmwth,_' The main
explanatory srigdles pm,ﬁoaad for this process therwfore have to
do with urb: ~ural diff&.mme:ﬂ, The main equa*tian- Iy ruraleto-
u:b#n mi.-g;c*at.d -owill e |
Ty v e

iy #, 1;11 ,....

'1’
AL
£
~
(ad
o
L d
..

[N
L han
wheras

& Soothe wagoaLion Te s g flse 4 Fov the kth

T Ne elass ..r*r Lim ali Welin suoted neasuwad.
:_ii‘: ot @ vetaps

(= 7 ds 0 tewms ni toade between Industx, o agri-
eull o ﬁmasu::::d ag (e xerio of the industrial

pr S e e s T o F apcicondoural pricss.

eag Ao unskilled

LR, = 46 s & x of land peform fuglemsntarion measuped

as the ~rue of land affeciec by ~he progrem,
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!t :I.sthc national 1.nm'o.va‘h index of overall i;OVIlOpI:Gﬂt.

-It :I.s an index of infrastructure developmj: of urban areas
such as kilometers of paved roads, number of telephones

2 is a vector of other conditioning varisbles such as age

t
distribution. '

'M: the present time the feasibility of estimating this
equation by incowe class is still in doubt, Only two uwrban "centers"
are planned: (a) Netropoliten Manila and (b) other uz-ban centers
lumpad togethar IL is felt that tho d,ynmic of gzwth of Metro-
politan Manila differs from those of other urban centers.

Total urben migration for the mth urban center at time t

is the sum over the income classes:

@ =l

t X t

At any time t, the projected population of the kth income class
in the mth urban center is t‘t;emfm:

(3)' P:kurf‘-'-fnmk'

te *

whare P:k is the .population of the _k'g_a_ income class in the mth

' _ center at time t.



Should it prove impoeai.ble to estimate the migration
oqmtion by :h:m class, on ovmn migration equation H:.
will be estimated. A vector of fractions based on the results
of existing studies can then be applied to H: 0 estimate n:“
the u_in’atim‘ of the kﬁ: income class., Because household demand
ﬁnr_:tims will be used in subsequent b.lod;a. nigration and |
population figure will hava to be converted to housohol.d units
by dividlng the mmbor of people by the average nunber of house~
bold nesbers. The number of households in the mth urben center

of the kths income class at time ¢ is therefore:

. B
L

whare B® is the average size of household in locality on for
the kth income class, | |

The density for the mth urban center is by definivion:

[
J”a | n"'a

where A: is the lend area of mth urban center at time t. The

values of A: will be based on exizting regional and urban places.
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2. - Demand for roéd ‘Bloé‘k

The p@incipal eutput of this block is the dmmd for
diffemt food typu by :lume d.ass. The ostimtion of price
and income alasticitins and cross alasti.citiea represents the
bulk of the wo:vk to ba camiod out 1n this Tesearch.

_ We pmpose to wtimtc demnand f\mctim f_or each of the
two urban benter' "iypeé" ‘The dmand :&mct;ons will have the
mvnntima.l spomifiu‘tim.

Dfﬂm o Do tkm £f Jk

t Ty (Bpo Yoo 2

"’__"“ bt T the par household demand fo:-food type 2 in

. the .;’E,'El‘. income c.l_.éasl in the urban center or rural
_afea indexed by m;' .

=z iz a vectow of przcée for the food types
is thc hamahoi;! income vax*iahle for the hommolds

' ﬁ‘ir _:-rm

:ln tha Rth inoome class

Z, = is a vector of other condir,icning variables.

_ Tha total food demand function for the kth income clssg
is thmfom.

| DF? = ; Dr.:llua (pt . Yk‘;VZ)V |

..J-



a functicn that wust be consistent with Engel Curve coefficients
of different income groups. The estimation procedure will
utilize this comstraint,

~ These demand functions will be converted to their putrient
equivalents using technical coefficients provided by the Food
‘and Nutrition Research Institute (FNRI).Y/ Date from Femily
" Income and Expenditure Surveys of the NCSO and data from the 1978
and 1963 Suweyé of the FNRI will be utilized in the aqtimatién

procedure, |

Total demand for food type 2 for the ‘'kth income class in

location m is therefore:

when ﬁia nuber of househelds H‘:m -:ls tsken from the urdban growth
block.

3s ' Demand for Fusl Block

The energy demand by housecholds will be measured in
conventional energy units To éalculato the demand functions,
4t will be necessary to convert household consumption data to
the energy unit using sfandu-d cper@ content and average effi-

ciency factors,



The propossd household demand function for energy is
“the following:

‘ Dim e om
D"'-?” E?(ft’ Y)t(’ s 2,)

“hmA DE:" 2 iz the demand for energy in location ® by
housaholds in income class k.

P® = is the vector of prices for altemﬁvq\sourcu

.,
of emgyg-,
Y: = 48 the income of the ‘léth income class

.D: = is the population density in the mth location
‘available from the urban growth block

z2, = is a vector of other conditioning variebles,

- These energy demand eqné-tirma will be estimated on house-
hold data based on the NCSC surveys end other data sets from the

~ Ministry of Energy.

whexe

i = is the land area pianted to food crop & in year t,

L

[ oF |

‘\ %6 |.* is the ratio of the food price index to the export
t

price index in year t,

f:-l = is the vector of prices of differsnt food crops in

’ yexr t“lo» »



76

p(L)H = is the polynomial log opsrator p{L) on the
. rate of migz-atim H which in turn is defined
a

”“"“

‘the total of migration to all urban centers from
-an income claésaé; 'n:ﬁ miabla neasures the
svmability of .mbor in tho rural areas

Yt = are other conditicming variablu.
| The mt?_al energy demand for ha,mohoiﬂa of income class _J_:_
in wrban locaticn x is themfom

D jom* dam, D km

B M R
-mhm:--_ﬁ?-_in- provided fron the arben g:mwth blocks -Total energy-

dimd'ia uwrban location” m is thersfore:

S o

X

4, Supply of Food Block

The supply of food will be built up from national hectarages
plantad to d&ffemt crops and from projections of average yicld

per hectara. ‘'The supply functions will build on pravious work dope
by Bouis (1981). |



7

" Yor the fth food trop type, the area planted to that crop

s determined by the following furction:

((P ) » By g el At)

This equation will be sstimated on the mtional lavel fox'_ s
each majorémp: ricﬁ, .com. coconuts, sugar, vagétabla ci:'cps, and
other .mfaps_. To determine total supply &f food crops, .a yield per
B hectm ;wmjnctidn'.wm be used based on an expouantia-i\ fiz éf

yield growth on historicsl data:

I - +
"% °
whem Q is the p&r hectar-e vield in year ¢ and < is the

historical average yield gxowth r&'te, In actual simulations, the -
posmbility of daclining yie;ds will fmflmted in estimates of qt.‘

Total'supply of food cxrop 2 will .timu be:
) )
B &
Fo=Fo * L
For non-food crops, a direct suppiy equation wiil De

estimatad:

5.0 8.2 £
Fy = °F, (B ), e(L)C, ﬁ,z)
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when ths explanatory vs:iable are

o

Py ¢ vecion of food prices in year tel
- L = polrnondial lag on:‘the current account

t
' balance refl2cting lopert constraints

.on weat and other non-crop foods.,

_Lé = vector of land own planted to the food crbps,

xt = other conditicning variables.

5, ‘Fuel ‘Supply Function

!‘ual Suppiy Functions will aisc be estimated at the na‘t:icmal
1evel which will. draw on previous supply studies, particularly one
by Alejo (1983%

~ Because of the importance of forcign exchange constraints,
there will be separate domestic and foreign energy supply equations
.will be estim_atada_’ The domestic supply aquation will have the form:

S.D 8D . f

Et = Et (ft—l; Zt} :
where _' -Pi_l is the vector of energv prices in year t-1 and z,

is a vector of conditioning variabies. The foreign energy supply
aquation wi.'t.l be of the fom -
8.F s _F

E, = E, (z‘:t'19 p(L}Ct; Z,)



where _9(L)Ct s » pblynmial ieg or the current account

_balance ﬁﬂecﬁng— foreign exchaﬁge constraints.

Use of ‘the Model for ‘Poliey -$imlations

Tals section discusses the capabilities of the proposed

model for policy a_halysis.

he V@i&i@ﬁ that are susceptible to poiicy intervention
in this Mel_m the following: |
- termg of trade between industry and agricultura

‘vatio of industrizl prices to food prices

~ vector of prices

vector of fual prices

¢ v 00 ot o
e ' % 'ro,nﬁu’“ :»'“ga
9 ‘ :

i

level of Income going to the kth income class

Many of the policy ’handies: m.:ac‘tuall‘y pr*ic? variables,
Policy inte!‘verztiom including x;ationin:“z:duceable" to subaidfﬂ-i
or taxes t_hat drived a wedge between p:;'o&ucef cost and consumer
price. While the notation sbove doss not reflect the tax as
__fauimidjf implicit lln the historical data, the planned estimaticn

procedure will reflect the existence of taxes as subsidies,
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The relevant producer's prices will be used in the supply

aquations while copaumar’s prices in the demand equations,

"he income variable can be a policy handle to the extent
thet income rediztribution messures are implementad in the

future,



FTootnctes

.}./m alteﬁmtim method is to use the household production funce-

tion appx'bnt:h. .and directly estinate the nut:-iont. dsmand 'functionc':'
Dk Dkm g m oK ok
e = B (e, Y5 T

for the lth nutrient type. In this functien N, is the vector |

t -
of shadow -prim derived from the full income 'conatr'aé‘.nt whj.__ch 'depen_q.n'

K

on prices, P income Y 2t and household time T:.

-t*
_%?-ime specification implicitly utilirzes the household production
sppreach. The approach is extremely partial at this point |

because food prices are mot included in P’" .
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