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Equivalence Scale and Poverty Assessment

in a Poor Country

} B Introduction

Mainly. because of lack of data, poverty assessment in poor
countries has often bheen conducted on the basis of total household
expenditure (or income). A Louvschold is considered poor if its

total expenditure is less than the poverty line determined for a

household of "average" size and cnmpusitian.[

This procedure
ignores differences in family size and composition as well ag scale
economies in producing and consuming household goods and services,
thereby poszsibly overestimating aggregate poverty. An improved
procedure uses per capita measures, This fully adjusts for family
size, although it ignores scale economies. To the extent that a
per capita measure is positively but less than proportionately
related with household size, as shown in most budget surveys [see,
e.g., Euznets (1979) and Lipton {19833}, the practice
cverrepresents large households among the poor. And since many
poor countries tend to have disproportionately large households,
aggregate poverty may still be overblown.

The use of properly constructed household equivalence scales
(eguivalence scales, for short) is appropriate for aggregate
poverty assessment. An equivalence scale indicates at reference

prices the cost differential for a household, due to demographic

characteristics (e.g., family size, age and sex of family members)



and other relevant household attributes (e.g., education,
occupation, and region of residence), tc reach the welfare level of
the reference household. Viewed as a true—cost—of-living index, it
represents in one summary measure the changing "needs" of a Tamily
a5 it expands and/or changes ils afiributes. Tt has thus been a
concept central to theoretical and empirical studies concerning
poveriy, income distribution, tax policy design, and social
secufity pavmerits in a welfare state.

The iiterature follows two main approaches to the construction
of equivalence scales. The first uses an expert's opinion on the
nutritional needs of different age—sex groups to determine them.

This approach has, however, not gained wide acceptance since

"needs" are usually regarded as a social rather than a
physiological concept. Experts are also not likely to agree on
what constitutes “correct” needs. Furthermore, needs wary

considerably over time and across population groups and regions,
since needs depend on environment, work habits, occupation, health
and so on. The second approach, the one adopted in this paper,
uses observed household expenditure patterns. In developed
countries where there are typically many household expenditure
surveys f{and hence suificient price variation in the data), the
construction of eguivalence scales has often inovolved the
estimation of a complete demand system. In many less developed

countries, household expenditure survevs are scanty, so that the




construction of equivalence scale may have to require the
estiﬁaffun of a gsingle equation model.

This paper provides an empirical assessment of the
overestimation of aggregate poverty in a poor country when
nonsehold éaze and composition as well as scale economies in
household production and consumption are ignored. The first
section discusses two models emploved in the estimation of
equivalence scales. The second section briefly describes the data
and tﬁa empirical model. The third section then presents the
empirical results and the implication of equivalence scales on
astimates of aggregate poverty in the Philippines. The fourth

section gives the conclusion.

II. Simple Models

One of our main coansiderations in the construction of
equivalence scales is with schemes that are straightforward to
imﬁiﬁmﬂnt and that require only data that are likely to ba widely
available in poor countries. These requirements are met by two of
the most popular single—equation models —— the Engel model and the
Rothbarth model. The assumptions of these models likewise appear
to have found wide favor. We briefly characterize the theoretical
enderpinnings of these models.

Models of equivalence scales derived from observed household

behavior assume that the welfare of the parents is given by



g = utgin (1)

where g is a vector of household consumption levels and x'is &
vector of demographic characteristics. Associated with (1) is an
expenditure function which relates the minipum eXpenditure ¥
necessary to attain & utility level u &t prices p and household”

characteristics x:

el Pe X} = F (2)
Then, if uw' and pf are some reference utility level and price
vector, the eguivalence scale for any household h with
characteristic :ﬁ ig derived as the ratio of its cpst function ;q

that of the reference household with characteristic xT,

el o e phxhysreut,p L xD (37

Whether the eguivalence scale estimated from observed hﬂpsehnid
behavior corresponds to this defimition —— or whﬂthe; the true
scale can be recovered at all -- has been the subject of recent
controversy [see, e.g., Pollak and Wales (197%) and Fisher {{?3?}1.
Another complication with applying this definition is that, as with
true-cost-of-living indices, the scale in general depends on the
chosen base level of utility or income, as well as on prices and
demographic characteristics. Lewbell (1991) canstructs  an
équivalence scale that is independent of a base level of income or

utility. Furthermore, note that the definition of equivalence




scales given in (3) also assumes that demographic characteristics
are not Choice wvariables in their own right, or that changesz in
demographic characteristics do not affect prices. Modificatioas to
the standard definition have been proposed {see, e.g.. Pashardes
{19913 and Blundell and Lewbel (19%13], but the suggested
procedures are often not amenable ta available data in poor
countries. Besides, in a number <! c¢ases, the issue is An

empirical-—mot a theoretical—matter [Gronam (1988, p. 1191)].

Engel Model

The Engel model rests with the supposition that the standard
of living of adults is correctly indicated by the share of fau& in
total household expenditures. This assumption seems to be based on
the empirical evidence that (1)} for households with the same
demographic characteristics, the food share varies inversely with
total household income or expenditure and that (ii) for households
with the same income, the food share wvaries 'directly with the
number of children. Denote, following Deaton and Muellbauner (1980,

‘pp. 193-53), the Engel cost function of household b with demographic

characteristic x* as

-r:{u"".pﬁ.x'%‘.ﬁ - iu:x&} Mu"".P'E') 4]
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where H{Rﬁ} is the number of adulf equivalents of household h and
¢f(u,p) is the per capitae cost function, which is that of the
reference household (for which u(xh=ﬂ}‘ Intuitively, what (4)
says is that the cost function of any household h with demographic

characteristics xh

i= simply the reference household's sxpenditure
function scaled up or down by the number of adult equivalents of

the bousehold under consideration.

Expressing (4) in logarithmic form and then differentiating it
with respect to the price of food [pt}. we get the Engel food share

equation:

5; - Elnc[uﬁ.pﬁ,xj}fﬂinpf - E[lnu{xﬁi+-1n¢{ujhp*]1131uﬁq

- Elnﬁ{uthpﬁjfalnp; - {{uj,pj}‘ (5)

Clearly, assuming that prices are constant, the food share is
directly related with the household's utility and, hence, it is an
indicafor of household welfare, Thus, inm this model, two
households are considered to be equally well-off if they have the
same food share irrespective of their demographic characteristics

and incomes.

Rothbarth Model

The Rothbarth model posits that total expenditures on adult

goods correctly indicate adult welfare. Suppose that we have a
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tmo-way grouping of commodities infto pure adult goods (A} and other
goods EB}: The latter group include items that are cnnsuﬁad by
both adults and children, public goods that are jointly consumed,
and goeds that are consumed only by children. Assume also that the
presence of children does not affect the relative prices of A

goods. We can then write the Rothbarth cost function for household

h as

a{'u-ﬂlpﬂ‘p.ﬁl‘xl} ALt u{uﬂ‘p.a'xl} +Yiul¢+Pd:Pﬁ_} (E‘]

where pﬁ and pH

are price vectors for A and B goods, respectively,
and x' is.the vector of dempgraphic characteristics for children.
The first term, a(.), is the cost of children, and the second term,
¥(-) can be ihought of as the base or fixed cost.

The total expenditure, v, is, of COUTse, yl+y5 = pﬁ& + pEB,

Applying Shephard's lemma to (6), the expenditure on adult goods is

7' =¥ piovcut. php®) sop; - wut ptph. N
fa

Thus, ﬁssumiug that prices are constsnt, the well-being of
hﬁﬁsehafﬁ h is directly related with its consumption of adult
Qﬁﬂhs. Equation (7) also implies that two households with the same
cnnéumptiﬂn level of adult goods are equally well—off irrespective
ﬂf.thair'demuéraphiﬁ characteristics and incomes.

If the nonadult goods (B goods) in the Rothbarth model

correspond to food in the Engel model, and if foods are



necessities, then the Rothbarth equivalence scale is the same as
that of the Engel equivalence scale. In practice, estimates ﬂ%
Rothbarth scales tend to be smaller than those of Engel scales,
This inconsistency arises entirely from differences in assumption
and not in measurement. Deaton and Muellbauer (1986) demonstrate
that- while the Engel model ftends to nueTestimafe equiva]ence
scales, the Rothbarth model tends to underestimate them. The
upward bias in the Engel scale arises because of the likelihood
that the addition of & child raises the average food share for the
household since the child's consumption is mainly feood. The rise
in the share will, in the Engel model, indicate that the household
welfare has declined. A full compensation (i.e., money) intended
to keep the food share and, hence, household welfare, constant will
overstate’ the cost of the child. The equivalence scdale is
accordingly hiased upward.

The downward bias of the Rothbarih scale, on the other hand,
arises if the presence of children makes gnndélthat are shared with
children more expensive than pure adult goods. In this case, and

)

where the adult goods are normal goods, the cunﬁumpfinn qf aﬂuli
goods will rise. Fully compensating the hqusahuld ta keep_thﬁ
adult-good consumption constant (and hence the hnusahuiﬁ“;eifarci
to the level prevailing before the arrival of the child will

understate the cost aof the child. The eguivalence scale iz thus

biased downward.
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As noted abewve, the search for the “true" eguivalence scale
measurable from observed behavior is still a continuing effort.
While alternative models have been proposed, their application h=as
been limited by the available data in poor countries. In these
countries, #he Engel and Rothbarth models continue to have
empirical appeals,

=

II11. Empirical Specifications and Data

Estimating Equivalence Scales

Consider first the estimating Engel equation for food. One
equation that frequently fits the data well is the Working-Leser
form, in which the food share is a linear function of the logarithm
of total outlay (expenditure). A simple extension of this equation

that incorporates demographic compesition and other housshold

attributes is:
s5r - {:+ﬂlnf+szﬂf+z:ﬁjﬂf+v (8)
i i

where Iny is the logarithm of total household expenditure, n; is

demographic composition i, Ej is household attribute j, v is error
term, and a, ¥, @, and ¢ are parameters. For the demographic
composition variables, we classify children into two age ETOUpPSs,
those in the age hracket 0-7 years old (dencoted LILCHILD) and those

in the bracket 7-15 vears old (denocted BIGCHILD). The chosen
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reference household for the constructiom of equivalence scales is
a childless couple.

The household aftributes include a2 set of dummy variables
including the region and area (whether urban or rural) of residence
of the household, educational zffainment and sccupation of the
household head, and type of ‘househoid {(whether headed By male whose
wife is employed, or headed by male who.e wife is not emploved, or
by female). Strictiy speaking, becsusze nousehold attributes mAY
themselves be choice variables over a life cyele, the parameter
estimates should be viewed as <conditiomal on past decisions
concerning the accumulation of stocks of human and physical assets.
The investigation of the process of accuomulation, including
migration decisions, is beyond the scope of this paper. Thus, oun
estimates of equivalence =cales have ‘to be interpreted as,
following Deaton and Muellbauer (19863, shorf-run indicators of
child costs and parental welfare.

The estimation of the Engel equivalence scale requires

equating the food share of the reference household with the food
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share of the household under consideration. Other things being

equal, the equivalence scale for a household with children is

€' - yUy" - exp I-CQ1/B)Y win; ] (9)
i

The pruEedure for estimating the Rothbarth equivalence scale
is similar to the Engel procedure. Using the same formulation as
that in (8), we-estimate the Engel share equation for adult goods.
We then multiply the estimated equation by the total household
expenditure (¥) to obtain the total expenditure for adult goods
'{3*]. We next caleulate the rteference household's predicted
expenditure of adult goods (yﬂ}. given this household's total
expendifure (¥') and sample mean characteristics. For some other
households, for example, one with two adults and one child, we

calculate the total expenditure Eyi} that would generate yl The

-
¢cost of the child is then given by YLTJ and, as before, the
equivalence scale by y”y:,

In this paper, the set of adult goods includes coffee and tea,
food ecaten outside the home, alcoholic beverages and tobacco,

personal care and effects, and recreation.

Aggregate Poverty Measurement
As noted above, our main interest in this paper is to assess
numerically the bias in estimated indices of aggregate poverty in

a poor country when differences in household compesition (and other



characteristics) are ignored. The assSes _fﬁ&Invnlvﬁs, first, the
identification of the poor and, secondy _"-jggre:,gatiﬂﬂ of the data
on the poor into an overall mcasqﬁig.nf poverty. There are
unsettled issues in both areas, Luflgh;au are beyond the scope of

i

this paper.® In this paper, the poor are identified as those whose

expenditures are below the poverty line set at = particular

i
percentage r of the mean adult—equlvaient expenditure:

aF
z = r{lme'y_ghi = ehg)
=i

where € is the total number wof adult equivalents for household i
and N is the total number of households. While this procedure of
determining the poverty line is guite arbitrary, its considerable
appeal is its simplicity and transparency: it yields results which
can be readily uvnderstcod and serve at least as'a starting point
for the analysis of paverty.

For the aggregation of the data on the poor. we employ the
class of poverty indices proposed by Foster, Greer and Thorbecke

(1984%), hereafter referred te as FGT. This is given by

_ad(=lr/e Y : 11
- 3= o
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where q is the number of Poor households {having consumption no
greater than or equal to z), and 820 is 3 measure of paverty
aversion. The parameter B indicates the importance given to the
poorest poor: the larger 8 is, the greater is the emphasis given to
the poorest hﬂuiehnlda, As the value of @ becomes very large, Py
approaches a "Rawlsian" measyre giving weight only to the poorest
among the poor..

Note that the familiar head-count poverty. index (H), defined
as the proportionate number of the poor, is subsumed In (11), i.e..
for 6=0. Also subsumed in (11}, for B=1, is the poverty gap index
(PG), defined as the arithmetic mean of the income shortfall
(expressed in proportion to the poverty line) over all househalds.
AS 'is well known, the drawback of H and PG is that they are not
sensitive to the distribution of living standards among the poor.
Where the income shortfalls are the weights themselves, the
resulting FGT measure js distributionally sensitive. For example,
for 6=2, the resulting measure E:in (11} is simply the mean of the

squared income shortfalls.

The Data

This study used the Philippine Familv Income and Expenditure
Survey (FIES) conducted in 1985, For purposes of equivalence scale
estimation, we excluded from the sample single—adult households,

couples with children whose ages exceed 15 years, retired couples,
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and extended families (couples living with parents andfor adult in-—
laws). | The ‘consumption pattern of these households were found
consistently different from the rest of the sazmple. Thas, onr
sample consists of 5,661 households.

Table | ‘gives the definitions and means of the variables used

in the regression analysis.

IV, Bmpirical Results

Table 2 summarizes the parameter estimates of the Engel food
share equations for urban and rural households. Table 3 presents
the Engel sharé equations for adult goods. F tests indicatethat
regressions for urban households must be estimated separately from
those for rural households. All the estimated equations also fail
the White's :l-tﬁst for ‘the presence of hetervskedasticity. Thus/
although the parameter estimates are both unbiased gnd consistent
they are pot efficient and the t—-ratics:are probably biased:.! The
estimated equations shown in Tables 2 and 3 have been coerrectedifor
heteroskedasticity, using the procedure suggested by White (1380).

The coefficiernits of the demographic composition variabdes are
pnhitivé and significant indicating that, as expected, thahprﬂﬁanue
of children increases {ood share (Table 2). We perform an F test
to find out whether the coefficients of LILCHILD and’ BIGCHILD are

statistically "different from each other. At 3% lewel s of
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sighificance, fthe test indicates that these coefficients are
statistically equal for the food share equations, but not equal for
the adult-good share equations. Thus, in equations 2 and 5 of
Table 2., we have combined all children intoc one wvariable dencted
ALLCHILD. This wvariable, +together with the Jlogarithm of
expenditure, explains 33 percent of the wvariation in food shares
for rural households and 52 percent for wurban households.
Equations (3) and (6) introduce a vector of other relevant
covariates aiming to control for other household attributes
affecting consumption patterns, but these variables increase only
minimally the explained proportion of the dependent wvariable's
variation. This result is consistent with the frequently noted
case that outlay and household size typically provide the bulk of
the explained variation in food shares (Deaton et al., 1989, p.
728).

Based on Table 2, the cost of a child to a& rural childless
couple iz 20.1 percent. For the urban childless couple, it is 17.7
percent. These estimates are slightly lower than those typically
reported for developed countries {(Buhmann et al., 1988), although
somewhat comparable with these reported for some developing
countries (Deaton et al., 19%89). Estimates of the cost of a child
based on the Rothbarth procedure are, as expected, less than those
based on the Engel procedure. As noted above, the BEngel procedure

tends to overstate the cost of a child and, hence, the eguivalence
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scale, while the Hothbarth procedure probably understates them.
The *rus coszt, as Deaton and MoellBauer (1986) has shown, is
probably somewhere hetween the two estimates. Based on Table 3,
the cost of a child to a rural childless couple is about 8 percent,
while that for an urban childless couple is 5 percent. Thege
estimates ATE extraordinarily Liow, possibly elipet sty the
unresponsiveness of some of the coamodities classified as adult
guods to changes in income or totzl erxpenditure (particularly
aleohol and tobacco).

For purposes of illustratiog the difference that povertiy
equivalence scales make on aggregate poverty estimates inm poor
countries, we use the eguivalence scales implied in food share
eguations (3) and (6) of Table 2. The chosen alternative poverty
lines are 50 percent {(lower limit) and 75 percent (upper limit)} of
the mean adult—equiﬁalent expenditure. The resulis are shown ino
Tahle 4. For comparison, we also estimate aggregate poverty
indices based on per capita expenditure and on fofal hcousehold
expenditure. The poverty line for the per capita measure is simply
a given percentage of the mean per capita household expenditure.
On the other hand, the poverty line for the tofal measure i3 a
given percentage of the mean household expenditure. The aggragafe
poverty indices for these twu measures are also shown ig Table 4.

Poverty estimates based on total household measures are

substantially higher than those based on adult equivalent measures.
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The overestimation is more serious for poverty indices that take
into account the poor's welfare deficits. Using the upper limit
poverty line, the total household measure overstates head-count
peverty by 15 percent, the paverty gap by 34 percent, and the
distributinnﬁlly sensitive FGT (a=2) poverty index by 56 percent.
The use of per capita measures reduces the error on estimates of
aggregate poverty, although the error is =still relatively large for
indices that take inte account the poor's poverty deficits. While
the magnitude of aggregate poverty estimates is sensitive to the
assumed poverty line, the direction of the errer is robust with

respect to this line.

IV. Conciusion

Mainly because of lack of data, researchers use total
household expenditures (or incomes) in assessing aggregate poverty
in poor countries. There is no adjustment made for differences in
household size and composifion as well as in scale economies in
producing and consuming household goods and services., We have
shown that this practice tends to exaggerate aggregate poverty in
these countries. The use of per capita measures reduces the error.
Thug, in the absence of reliable equivalence secales, much

improvement in aggregate poverty estimates in poor countries can be
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ocbtained if some zttempts are made to fully adjust even only for
household size.

These results are still gquite Iimited. It would be useful to
extend the analysis, é.g., using other classes of aggregata ppvertg
indices (e.g.. the familiar Sen index) as well as incomes
distribtotion ‘indices. An examination of the ,robustness, of
equivalence s:alé estimates in relation to estimating functional
forms, choice of reference household, and hcocuseheld survey data

would likely yigld valuable insights for applied welfare analysis

in poor countries.
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Notes

i.5ee, e¢.g., Fields (1989) and World Bank (1990) for actual
empirical cases.

2, For a reviesm of the various approaches to distinguishing the
poor from the non—poor, see Callan and Holan (1991). On the
diversity of judgments concerning the aggregate measurement of
poverty, see Atkinson (1987).
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Canstant [.73 [. T34 [.553 .76 L.T42 [543
(35.61)  (SG.EE  [d0LED) (al.82) (.15 (.
4 -

Ind =4.[27 0127 =0.120 -1.13 .03 0. 128
(<3028 -1 =351 {~4i. 37 e [ o 1L

LIS 0.0 0.8

{1444} (13.31)

BIGERILD 1.5 £.02

(15471 {13.48)
ALLCHIED i.a2 0832 0.0m 0.1
2.1 (143) (18.48)  {17.70
+ olher + ether
varighles variables
Adjusted E-sqeare 0,331 033 G355 f.517 0.517 0.538
F Valye 5583 BT 2 4 hs5.T 1216 .1

Note: Pigures in perentieses are t-rafica,



Table 3
Parsmeter Extimates of Enpel Share Equaticas fer Mdulf Goods

Peral Tirhan
i1 {1 {1 (4! (5) 16
Constant 1F 2 S 1 B 7 144 0.552 a2
T - O B O 8 AL ) TR
lal 0 - R X - S 1 407 DA -0
. A AT AT CHE M 6
LILCHID -1.1505 4064 1R 003
[-2.04) (=1.44) [{1%3H] 6.9
BIGCHILY 5008 -0.00 .00 .05
[=3.5) (-1.51] 1.4 {-1.5%)
ALLCETED 0.6 0003 -
121 {=1.03)
+ ofher + other
variahles vaciahies
Mjosted Tsqure BT B0O 00 TR TR

F walue 5.7 8. Lt 1.4 ins.1 f1.%

Note: Figures in parentheses are t-rafios.




dppentiz Table |
Paramrter Estimates of Enpel Share Bgealioes

Furod Adutt Gead

i e e —— —

Bural lrhian Eitrai lirtan

T S I B e e om0 R

Coefficieal t-ratio Coafficiest t-rativ Coefficiest F-ratins Coefficient l-ratios

Castof LB 4B B3 4,85 LWL IS0 LA B
lal 410 -H Ll 4108 LEE 107 L1000 1566
LILCEID - 00 L LU 0%
HEHD 450 LA 405 1.9
ALLEYED R 2.8 R B

i no 1.8 GO 0.4 4003 -1 Lo 300
SUHiE 408 L6 .00 0.1 .00 1.9 i
i 8 4.9 R 0.0 .8 e -
i 104 b7 VR R RO L7 LD
E S J TR TR (KT i A 0.8
R 0005 L noe B (TR LI LB
i) 4008 0.4 S00 -0 a0 0.0 nIH L&
e 0.0 A7 00 0.0 408 -1 L ¥ T N
14 4 47 I8 LIS TR 0018 065
0ot S 7 B T R X S G0 0% LMz LIS
oS o0 0.0 (T R N TR ' 00 1.3
HEAE O 00s LMY Rl -LED L6 0006 .30
X oM LS BAM 047 -0 -LET 4l L
FEGIONI L LN (R1E S SR 1 S 405 L8




Tahle 4
hgpregate Poverty Measeres af

{Tn percest)
Poverly Line
.50 of F.75 of
sz firan
EBrpenditurs Expeaditure
L. Mult-Equivaleat Basis
Head-comt .1 1.6
Poverfy gap iR 15.26
BT (=) L% b5
B. Per-Capits Besis
Head-count M.m n.a
Baverty g 6.30 i1
B (a=d) L1 L2
C. Houserold Basis
Head-coumt 15.66 5.4
Poverly g3g %06 20.48
HIT (1) 403 .1

a/ Weighted average of rural and urban beuseholés.




