Calculating the standard of living
of a household: one or several
equivalence scales?

Henri Martin *

Equivalence scales, used to compare the standard of living of households of different
size and composition, take into account the economies of scale resulting from pool-
ing income and expenditure within households. Two approaches can be used to esti-
mate these scales: an “objective” approach based on modelling household consumption
expenditure, or a “subjective” approach based on how households perceive their stand-
ard of living. This article focuses on the latter.

Using data from the 1995 to 2011 editions of the French Household Expenditure survey
(Budget de famille) by Insee, estimations of equivalence scales highlight the sensitivity
of results to the model specification, estimation coverage, the choice of subjective living
standard indicators and the conventions used to calculate the cost of dependent children.

The subjective approach does not give a robust identification of a single equivalence
scale. It does, however, provide a set of possible equivalence scales; for instance, the
adult equivalent for a child under 14 ranges from 0.15 to 0.8, while standard equivalence
scales are based on a convention, such as 0.3 for the OECD-modified equivalence scale.
Thus, for studies using these instruments, or for public policy, it may be preferable to
consider a set of equivalence scales rather than just a single scale.

JEL Codes: D13, J18.

Keywords: equivalence scales, economies of scale, subjective method, child costs.

The opinions and
analyses in this
article are those of
the author(s) and
do not necessarily
reflect their
institution’s or
Insee’s views.

* Drees (henri.martin@drees.fr).
Special thanks to Augustin Vicard, who supervised the author’s research, and to the two anonymous reviewers for their comments and
suggestions.

This article is translated from « Calculer le niveau de vie d’'un ménage : une ou plusieurs échelles d’équivalence ? »

ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 491-492, 2017 DOI: 10.24187/ecostat.2017.491d.1907 93


mailto:henri.martin@drees.fr
zby3gc
Zone de texte 
DOI: 10.24187/ecostat.2017.491d.1907


94

In order to study topics such as poverty or
inequality, economists calculate the stand-
ard of living of households, defined as groups
of individuals who share their income and
expenditure. Comparing the standard of living
of households requires taking into account the
demographic composition of these households,
their disposable income, and also any econo-
mies of scale obtained by pooling their income
and expenditure. For example, between a cou-
ple with no children and a monthly income of
€1,500 and a couple with two dependent chil-
dren and a monthly income of €2,100, who
has the higher standard of living? The second
couple may have more income, but they have
greater expenditure due to dependent children.
In practice, the most common equivalence
scales assign a “weight” to each individual in a
household, representing the additional income
required by the household for each additional
individual in order to obtain the same standard
of living as a household composed of a single
individual. Given economies of scale, i.e. the
fact that the needs of two (or three, etc.) peo-
ple living together are not twice (or three times,
etc.) those of a person living alone, the ratio of
additional individuals to the additional income
required to maintain the same standard of living
is less than one: hence the weight assigned to
an additional individual is always below 1. A
household’s standard of living is calculated by
comparing its disposable income' with the sum
of these weights (sometimes called the number
of consumption units or “adult equivalents”).
Weight values differ depending on the method-
ology and approach.

This paper will briefly summarise the most
common equivalence scales and associated
criticisms, and then focus on the problem
of estimating these equivalence scales. The
data used is taken from the latest editions
(1995, 2001, 2006 and 2011) of the French
Household Expenditure survey (Budget de
famille) by Insee. The most recent publication
on this topic in France is an article from the
late 1990s (Hourriez & Olier, 1997), where
the authors examined the relevance of chang-
ing the equivalence scale used up until that
time for household income statistics and stud-
ies. Following on from this publication, our
study analyses the benefit of using a set of
equivalence scales rather than a single equiv-
alence scale. The aim is to show that currently
available methods do not allow us to rule on a
single equivalence scale, but only give a pos-
sible range of coefficients. This instrument
must therefore be used carefully.

A brief review of equivalence scales

The issue of equivalence scales goes back to
the aftermath of the Second World War and the
implementation of public policies to fight pov-
erty. Economists have long studied the topic and
this period saw the first articles proposing esti-
mation methods (Prais, 1953; Friedman, 1952;
Prais & Houthakker, 1955). The “Oxford scale”
dominated the literature from the 1950s (see
Hourriez & Olier, 1997) and an OECD report
recommended its use in 1982, explaining why
the literature also refers to it as the “OECD
scale”. This scale assigns the first adult in a
household a weight of 1, each additional adult
a weight of 0.7, and each child (a person under
14) a weight of 0.5. The sum of these weights
gives the number of adult equivalents in the
household. However, in the early 1990s, after
a review of empirical research on the topic,
the OECD opted for a new scale of reference,
assigning each household a number of adult
equivalents equal to the square root of the num-
ber (N) of individuals living in the household.
Knowing the age of individuals is not necessary
for calculations based on the “square root of N”
scale, making it easier to use. !

In parallel, Eurostat, who produces harmonised
European statistics, gradually replaced the
Oxford scale throughout the 1990s with what is
known as the “OECD-modified” scale (although
the OECD seldomuses it). The OECD-modified”
scale also began to appear in the literature
(see Hagenaars et al., 1994). Compared to the
Oxford scale, the OECD-modified scale gives
a lower weight to additional individuals (see
Table 1). This scale was adopted by Insee in
the late 1990s for computing the standard of
living of households, which in turn was used
to calculate the poverty threshold and poverty
rates’. Although this scale is in widespread use
across most European countries, some research-
ers still use the Oxford scale. Some countries
also favour other methods of defining the pov-
erty line. In the United States, the poverty line
is defined by the US Census Bureau on the basis
of a basket primarily composed of food items?®.

1. The sum of all household income (salaries and business
income, property income, social security benefits, and net trans-
fers from other households), net of compulsory contributions.

2. In France and for European statistics, the poverty threshold is
currently set at 60% of the median standard of living. It was set
at 50% until the late 1990s and many academic publications still
use this threshold.

3. The value of this basket is modified each year in line with
inflation. For an individual living alone, the poverty line was
$1,026 dollars per month (€850 euros) in 2014 (excluding Alaska
and Hawaii). In comparison, the poverty theshold was €1,007 per
month in France the same year.
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In theory, equivalence scales depend on the
type of welfare system in question. They are
influenced by the fact that some expenses
are covered by the welfare system and oth-
ers are borne by households. For example, in
English-speaking countries where higher edu-
cation is generally paid for by households, the
cost of a child is probably higher (especially
when aged over 18) than in a country like
France where higher education is subsidised.
Theoretically, an equivalence scale is valid for a
given welfare and fiscal system, and may be dis-
torted if the system changes. However, in prac-
tice, the OECD-modified scale and the Oxford
scale have become international standards.

The equivalence scale concept and the assump-
tions on which it is based have long been the
subject of various criticisms (e.g. see Lechéne,
1993). One criticism involves the implicit
theoretical approach, referred to as the “uni-
tary” approach to household behaviour, which
assumes that the household maximises a utility
function under a budget constraint. However,
these two points can be challenged, as they con-
tradict the principle of methodological individ-
ualism (Chiappori, 1992) and raise the question
of how to combine the utilities of the different
household members. On these issues, none of
the solutions proposed in the literature is fully
convincing (see Blackorby & Donaldson, 1993).
Furthermore, the use of an equivalence scale
implicitly assumes that the income of all mem-
bers of the household is pooled and excludes the
possibility of inequality within the household.
All its members are presumed to have the same
standard of living. This assumption can hide ine-
qualities within households, e.g. between men
and women or between parents and children.

One or several equivalence scales?

These diverse criticisms led to the emergence of
“collective” approaches to the household (see,
in particular, Chiappori, 1988; Browning et al.,
1994; and for an informal presentation, Donni &
Ponthieux, 2011). This approach explicitly rec-
ognises that households are composed of various
individuals, each with their own preferences and
utility function. A number of recent publications
have introduced the concept of “indifference
scale” which involves comparing the utility of
a single individual in two different family con-
texts (Browning et al., 2013; Chiappori, 2016).
European and French data on intra-household
sharing of resources have shown that these
resources might be pooled in significantly dif-
ferent ways and to various extent: in particu-
lar, couples are more likely to fully pool their
income than other types of household. In France,
for instance, less than two thirds of couples claim
to fully pool their resources (Ponthieux, 2013).

Another common criticism of equivalence
scales is that they tend to lead to the assumption
that the “cost” of an additional individual is pro-
portional to the household income. For exam-
ple, using the OECD-modified scale, the cost of
a child under 14 is estimated to be 0.3 times the
income of someone living alone. In 2014, this
represented approximately €300 per month for
someone living alone with a standard of living
close to the poverty line, €500 per month for a
median standard of living and €900 per month
for person at the ninth decile*. This assumption
is highly debatable (Koulovatianos et al., 2004),

4. Here the poverty line is considered to be 60% of the median
income. In 2014, the median standard of living of the French
population was €20,150 per year with the final decile at €37,300
per annum (Argouarc’h & Boiron, 2016).

Table 1

Equivalence scales for various household composition

Equivalence scale

Household composition Oxford OECD-modified Square root of N
Person living alone 1 1 1
Couple without children 1.7 15 1.41
Couple with children

Age of children Under 14 14 and over Under 14 14 and over
Couple + 1 child 2.2 24 1.8 2.0 1.73
Couple + 2 children 2.7 3.1 2.1 25 2.00
Couple + 3 children 3.2 3.8 2.4 3.0 2.23
Single parent + 1 child 1.5 1.7 1.3 15 1.41
Single parent + 2 children 2.0 2.4 1.6 2.0 1.73
Single parent + 3 children 2.5 3.1 1.9 2.5 2.00

Reading: with the Oxford scale, a couple without children needs an income of 1.7 x R in order to achieve the standard of living of
someone living alone with an income R.
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but rejecting it would mean having to define as
many scales as there are standards of living.

Although these criticisms are substantiated and
well-known, as yet no alternative methodology
has emerged to compute standards of living
(Canberra Group, 2011). This paper will there-
fore remain within the standard framework of
equivalence scales (i.e. the unitary approach to
the household).

Two approaches to estimating
an equivalence scale

In the literature, two methods have been devel-
oped for estimating these scales: an “objective”
approach and a “subjective” approach.

The objective approach involves modelling
household demand for various goods as a func-
tion of both income and household composi-
tion. However, in order to be identified, these
models require an identifying assumption, but
this assumption is not testable with survey data
(Blundell & Lewbel, 1991). In practice, this
means that statisticians must define their own
measure of a household’s standard of living.
Two major assumptions have been proposed in
the literature. The first is the Engel curve (1857),
whereby the standard of living of a household
depends on the share of its budget spent on food.
The greater the budget share spent on food, the
lower the standard of living. The budget coeffi-
cient for food therefore determines a household’s
standard of living. This assumption was credible
in the 19" century when food represented up to
80% of the household budget, but is much less
so today in a context where the structure of con-
sumption has become much more varied. The
second is Rothbarth’s assumption, whereby
expenditure on goods exclusively consumed
by adults could be used to measure a household’s
standard of living. In other words, the more a
household spends (in absolute value) on the pur-
chase of goods for adults, the higher its standard
of living. The problem for statisticians is then
to distinguish, among the household expenses,
those made exclusively for the adults. In the lit-
erature, the goods the most often used are adult
clothing or tobacco and alcohol expenditure.

While these assumptions have the advantage of
being based on objective data (household con-
sumption expenditure), they are open to criti-
cism on several levels. Firstly, the choice of a
measure of standard of living is by-and-large
conventional, and the estimated scale therefore

reflects the definition of the standard of living set
ex ante by the statistician. Next, these assump-
tions do not take into account the changing pref-
erences of households as they grow in size. For
example, the birth of a child may lead a couple
to change their lifestyle and significantly reduce
their expenditure on “adult goods,” without
leading to a reduction in its standard of living.
But even if the assumption made in defining
the standard of living seems generally credible,
just a slight deviation from reality can result in
biased estimations.

The “subjective” approach, proposed for the
first time in the literature by Kapteyn and Van
Praag (1976), has been adopted in this paper.
Its main advantage is that (unlike the objective
method) estimations do not need be based on a
definition of the standard of living set arbitrar-
ily by the statistician (Hourriez & Olier, 1997).
The standard of living assigned to each house-
hold is based either on the household’s opinion
of its own standard of living or on the popula-
tion’s average opinion of its standard of living.
The variables used are therefore not household
expenditure, but result from questions on the
household’s perception of their standard of liv-
ing. In general, this approach has been used less
often in the literature by economists, who are
rather inclined to give greater credit to what
individuals really do rather than to what they
say they do (Accardo, 2007). However, various
authors have adopted a subjective approach,
based on questioning households directly on
their standard of living (Flik & Van Praag,
1991) or on the income level they consider to be
minimum, average or comfortable for a house-
hold such as theirs (Van der Bosch, 1996). In
France, various research projects have used this
approach, with studies published by Bloch and
Glaude (1983), Glaude and Moutardier (1991)
and Hourriez and Olier (1997), all of which
are based on different editions of the French
Household Expenditure survey. This paper con-
tributes to the existing literature in three ways.
Firstly, estimations are based on the latest edi-
tions of the survey, allowing us to explore recent
changes in the estimated coefficients. Secondly,
unlike previous empirical work, confidence
intervals are provided. Finally, a large number
of robustness tests have been conducted.

Estimations based on a subjective
approach

In the French Household Expenditure survey
Budget de famille, three variables can be used
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to determine a household’s perceived standard
of living: AISE, NIVEAU and RMINI. The first
two are based on asking households questions
on how they perceive their financial situation
and standard of living respectively. The third
asks them to assess the minimum income they
consider necessary, for a household like their
own,to meet their needs (Box 1).

More precisely, the subjective method is based
on modelling an indicator of the household’s
standard of living or unobserved utility func-
tion, U, which is an increasing function of its
income R and a decreasing function of its size
N. The parameters of this standard of living indi-
cator U are estimated using an ordered logistic
model for the variables AISE and NIVEAU.
The indicator represents the model’s latent var-
iable. Socio-demographic variables are also
introduced in order to control for the observed
heterogeneity of households as well as possible.
The standard of living indicator is written as:

U(R,N)=o.-log(R)+B-N+7-logN +controls + &

One or several equivalence scales?

The idea is to identify the additional income
required to maintain the household’s standard
of living with an additional dependent person
— in other words, find the multiplication factor
m(N) by which the income R of an individual
living alone must be multiplied for him or her
to maintain the same standard of living with
N-1 additional dependent individuals (spouse or
children). The following equation is solved:

U(R1)=U(R-m(N),N)

The following type of multiplication factors or
equivalence scales are obtained:

il (17/\/)E

m(N)zN?-e o

In order to take into account the age of
the children, Hourriez and Olier define N as the
“adjusted” household size, with N = rep-
resenting the number of children under 14 in

the household and N representing the

14 and over

Box

The French Household Budget survey (Budget
de famille) is a survey conducted by Insee every
five years since 1979, covering the population living
in private households. The survey was conducted in
1979, 1985, 1989, 1995, 2001, 2006 and 2011. Its
main aim is to study the income and consumption
expenditure of households. There are also questions
on the household’s perception of its financial situa-
tion. Three variables, AISE, NIVEAU and RMINI, can
be used to estimate an equivalence scale using the
subjective method.

The variable AISE corresponds to the following ques-
tion: “Please tell me which of the following options
best describes your budget”

- You are comfortably off (10%)

- You manage (29%)

- You manage, but you have to be careful (43%)

- It's difficult to get by (16%)

- You cannot get by without contracting debts (3%)
The variable NIVEAU was introduced for the 1995 sur-

vey. It corresponds to the following question: “How
would you qualify your standard of living?”

- Very high (0.6%)
- High (6%)

HOUSEHOLDS’ PERCEPTION OF THEIR STANDARD OF LIVING IN THE FRENCH HOUSEHOLD
EXPENDITURE SURVEY (BUDGET DE FAMILLE)

- Moderately high (46%)
- Moderately low (32%)
- Low (12%)

- Very low (4%)

For these two variables, the percentage of responses for
each category in the 2011 survey are given in brackets.

The variable RMINI corresponds to the following ques-
tion: “In your opinion, what is the minimum monthly
income currently required for a household like your
own to simply meet its needs?”

Unlike the two other variables, RMINI is a continuous
variable and has been present in the same form in all
editions of the survey since 1979. In the 2011 sur-
vey, the mean level of the variable was €2,230 per
month (differing of course with the household size).
This variable is more difficult to use since it does not
directly refer to the household’s perceived standard
of living.

Hourriez (1996) shows that the answers given by
households to these three questions are consistent
with one another (strong correlations) and that they
vary as expected according to some other economic
or demographic variables (in particular, the income
and the number of individuals living in the household).
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number of people (children and adults) aged 14
or over in the same household. After estimating
the weighting factor for children under 14, the
authors adopted the following equation for the
adjusted household size:

N=0.55-N, +N

under14 14and over

Initially, we will keep this definition of the
adjusted household size with a weighting factor
of 0.55 in order to use a methodology compara-
ble to that of Hourriez and Olier. This choice of
a weighting factor of 0.55 and an age threshold
of 14 for children will be discussed in the sec-
ond part of the study.

Unlike the AISE and NIVEAU variables,
RMINI is a continuous variable. In this
instance, following the method proposed by
Kapetyn and Van Praag (1976), the indicator of
the household’s standard of living is defined as

R
U= log( ) .
RMINI ) where R remains the house-

hold income. The household’s standard of living
is therefore determined using the ratio between
effective disposable income and the income
deemed necessary to meet the household’s
needs. A household with an income below what
it considers the minimum to meet its needs will
be assigned a low standard of living. Likewise,
if its income is much higher than this minimum
income, its standard of living will be considered
high. The estimated model is a linear regression:

log(RMINI ) = constant + o.-log(R) +B- N

+v - log (N) + controls + ¢

which is equivalent to:

U(R,N)=1
(R.N) Og(RMINIJ

= —constant +(1— o) -log(R)
—B- N —7v-log(N)- controls — ¢

The associated equivalence scales take the form
of:

i (I_N)i

m(N)zNa—l e o-1

To begin, we use the exact same estimation
method as the one used by Hourriez and Olier
(hereafter H&O 1997). The models, varia-
bles used (Appendix 1) and the scope of the

estimations are therefore identical. The sample
includes all households consisting of an indi-
vidual living alone or a couple with or without
dependent children under 25. We also keep the
same definition of income as the authors (that
is, self-reported income before tax). The objec-
tive is two-fold. Firstly, to study changes in the
equivalence scales over time by conducting
the same estimations with more recent data.
Secondly, to provide confidence intervals for
the coefficients (which the other authors were
not able to do). These confidence intervals are
obtained using the delta method, which pro-
vides variance estimators for non-linear trans-
formations of estimated parameters. These
intervals are valuable for assessing changes in
the equivalence scales between 1995 and 2011.
H&O 1997 chose to focus primarily on the var-
iable AISE in their calculations, which is why
the results using this indicator are presented first
(Table 2).

Given the confidence intervals, it is not possi-
ble to conclude that the equivalence scales fol-
low a linear evolution between 1995 and 2011.
Nevertheless, these confidence intervals give
an idea of the accuracy of the estimations. For
example, using data from the 2011 survey, the
confidence interval for a couple with 2 depend-
ent children over 14 is between 2.44 and 3.02.

To assess the robustness of estimations con-
tributing to the choice of the standard of living
indicator, similar estimates were made using
the variables NIVEAU and RMINI for the most
recent survey (Table 3). This shows that the
results present a high level of sensitivity. The
estimations are even sometimes contradictory
when the confidence intervals do not match.
This is especially true for estimations using the
variable RMINI, where the confidence intervals
are much narrower than when the estimations
are based on other indicators’. The equivalence
scale obtained using the variable AISE is rel-
atively close to the OECD-modified scale,
despite the wide confidence intervals. With the
variable NIVEAU, however, a smaller number
of consumption units is assigned to families,
and NIVEAU seems to result in larger econo-
mies of scale than AISE. The variable RMINI
shows a non-linear shape: each additional indi-
vidual adds a significantly decreasing number
of consumption units (0.48 for the first, then
0.26, 0.11 and finally 0.02 for the fourth).

5. This is explained by the continuous nature of the RMINI
variable.
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The sensitivity of the estimations to the chosen
living standard indicator raises the question of
the information captured by these variables.
NIVEAU seems to question households more
directly on their standard of living, but assumes
that this complicated concept has been under-
stood by respondents. The median categories
(“relatively high” and “relatively low” stand-
ard of living) are chosen by the vast majority
of households (almost 80%), which makes it
difficult to distinguish between standards of
living. The variable AISE poses other prob-
lems. It introduces almost objective considera-
tions regarding management of the household
finances, making direct reference to budget and
the notion of debt. These considerations may

One or several equivalence scales?

be disconnected from a household’s perception
of'its standard of living. For example, a well-off
household may report a “high” or “very high”
standard of living and reply “It’s tight but we
manage”. Finally, for the variable RMINI, the
respondents may have understood “income” to
be a “perceived” income, including salary and
major transfer income (unemployment benefits
and pension), but ignoring other social benefits
(family, housing and child benefits, etc.)®. The
subjective approach choses to calculate equiv-
alence scales using the “utility” (or standard of
living) reported by the household. If a child is

6. This possibility was proposed by Jean-Michel Hourriez (1996).

Table 2
Equivalence scales estimated using the indicator AISE, H&01997 method
Household composition OECD- H&O 1997
P modified scale 1995 1995 2001 2006 2011
Individual living alone 1 1 1 1 1 1
. . 1.42 1.44 1.51 1.51
Couple without children 5 1.42 [1.33:1.50] | [1.37:1.52] | [1.43:1.59] | [1.41;1.61]
) 1.86 1.87 2.02 2.08
Couple + 1 child aged 14 or over 2.0 1.86 [1.72;2.00] | [1.75;1.98] | [1.90;2.15] | [1.91;2.24]
) 2.37 2.31 2.60 2.73
Couple + 2 children aged 14 or over 2.5 2.38 [2.16 ; 2.59] [2.13; 2.49] [2.38; 2.81] [2.44;3.02]
) 2.98 2.79 3.24 3.51
Couple + 3 children aged 14 or over 3.0 3.00 [2.59; 3.36] [2.46; 3.11] [2.85; 3.63] [2.95 ; 4.06]

Note: 95% confidence intervals (delta method) are shown in square brackets.

Reading: using H&O 1997 method for the 2011 French Household Expenditure survey, a couple without children needs an income of
1.51 x R in order to achieve the standard of living of someone living alone with an income R.

Coverage: households composed of people living alone, couples without children or with children under 25, and single-parent families
with children under 25, representing 8,820 households in 1995, 9,479 households in 2001, 9,539 households in 2006 and 14,053 house-

holds in 2011.

Source: Hourriez & Olier (1997) and Insee, Household Expenditure survey (Budget de famille) 7995, 2001, 2006, 2011.

Table 3
Equivalence scales estimated for the three indicators of living standard, H&O1997 method
Equivalence scale Estimation for the three indicators
Household composition Oxford OECD- Square root RMINI NIVEAU AISE
modified of N
Individual living alone 1 1 1 1 1 1
. . 1.48 1.32 1.51
Couple without children 15 1.7 1.41 [1.47 ; 1.50] [1.23;1.41] [1.41: 1.61]
. 1.74 1.60 2.08
Couple + 1 child aged 14 or over 2.0 2.4 1.73 [1.72:1.76] [1.481.73] [1.91;2.24]
. 1.85 1.89 2.73
Couple + 2 children aged 14 or over 25 3.1 2.00 [1.83;1.87] [1.70'; 2.07] [2.44 ; 3.02]
. 1.87 2.18 3.51
Couple + 3 children aged 14 or over 3.0 3.8 2.24 [1.84;1.89] | [1.87;2.49] | [2.95;4.06]

Note: 95% confidence intervals (delta method) are shown in square brackets.

Reading: using H&O 1997 estimation method with the indicator NIVEAU, a couple needs an income of 1.32 x R in order to achieve the
standard of living of someone living alone with an income R.

Coverage: households composed of people living alone, couples without children or with children under 25, and single-parent families
with children under 25, representing 14,053 households.

Source: Insee, Household Expenditure survey (Budget de famille) 2071.
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wanted and creates surplus “utility”, the “cost”
of the child could be negative (if the increase
in utility exceeds that of the expenditure asso-
ciated with the child). The variable NIVEAU
records a standard of living that could be con-
sidered equal to the total utility of a household,
whereas the AISE variable focuses more on
financial aspects. In the end, although it is less
obvious than with the objective approach, stat-
isticians implicitly define the standard of living
within a subjective method by formulating sur-
vey questions in a certain way.

The second stage of this study aims to improve
the methodology adopted by Hourriez and Olier.
A previous analysis of the main determinants of
perceived standard of living (Martin, 2015) lead
to the following choices:

- The coverage of the estimations is restricted.
Specifically, single-parent families and house-
holds with a reference individual aged over 64
have been excluded. These households present
specific response behaviours to the questions
AISE and NIVEAU (Martin & Périvier, 2015).
The sample has therefore been limited to people
living alone and couples whose reference indi-
vidual was aged between 25 and 64 at the time
of the survey.

- Secondly, the notion of disposable household
income is preferred to pre-tax income. In the
2011 Household Expenditure survey, the house-
hold income is derived from tax data, ensuring
greater reliability.

- Finally, two additional control variables
have been introduced (Appendix 1) to take
into account recent changes to the household’s
standard of living and its net worth. These var-
iables are important in determining perceived
standard of living (Martin 2015). These addi-
tions will be referred to hereafter as the “sup-
plemented H&O” method.

Once again, the results show that the choice of
one indicator over another produces different
estimates. They also indicate that estimations are
extremely sensitive to the model specification
(see Tables 3 and 4). Even marginal changes in
the sample, the definition of income or the control
variables result in different estimations. For exam-
ple, for the variable AISE, a household composed
of a couple and two children aged 14 or over is
attributed a coefficient of 3.27 with the supple-
mented H&O method, compared to 2.73 with the
H&O 1997 method. To gain a better understand-
ing of the reason behind the deviations between
the two methods, we performed two other estima-
tions, first varying only the sample, and then the
sample and the definition of income. The results
(Appendix 2) show that most variations can be
explained by the control variables added.

The results obtained with the RMINI indi-
cator are very different from those obtained
with AISE and NIVEAU. With this variable,
each additional person contributes a strongly
decreasing number of consumption units. In the
linear model estimation for the RMINI variable,

Table 4

Equivalence scales estimated for the three indicators of living standard, H&O 1997

supplemented method

Household composition RMINI NIVEAU AISE
Individual living alone 1 1 1
. ) 1.43 1.33 1.56
Couple without children [1.39'; 1.48] [1.20 ; 1.47] [1.42';1.70]
Couple with children
Age of children Under 14 14 and over Under 14 14 and over Under 14 14 and over
Couple + 1 child 1.57 1.64 1.51 1.68 1.93 2.29
P [1.52; 1.61] [1.58 ; 1.69] [1.42;1.70] [1.49;1.87] [1.74;2.12] [2.05 ; 2.63]
Couple + 2 children 1.65 1.71 1.70 2.07 2.38 3.27
[1.61;1.70] [1.64;1.77] [1.62;1.79] [1.80;2.33] [2.12;2.63] [2.84 ; 3.70]
Coule + 3 children 1.70 1.69 1.90 2.51 2.89 4.60
P [1.65; 1.76] [1.61;1.78] [1.81;2.00] [2.06 ; 2.95] [2.55; 3.23] [3.73 ; 5.48]

Note: 95% confidence intervals (delta method) are shown in square brackets.

Reading: using H&O supplemented method with the indicator NIVEAU, a couple needs an income of 1.33 x R in order to achieve the
same standard of living the standard of living of someone living alone with an income R.

Coverage: all households composed of individuals living alone, couples without children or with at least one dependent child under 25.
The person of reference must be older than 25 and younger than 64 at the time of the survey. The estimation includes 8,601 households
for the variable RMINI, 9,020 households for the variable AISE and 8,932 households for the variable NIVEAU (differences are due to
non-response).

Source: Insee, Household Expenditure survey (Budget de famille) 2071.
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the B and y parameters, associated with the N
and log(N) variables respectively, are of oppo-
site signs. The equivalence scale obtained does
not therefore strictly increase as a function of
N. This counter-intuitive result raises questions
about the relevance of the indicator. In a study
on RMINI, Gardes and Loisy (1997) demon-
strate that the response behaviour of households
varies significantly according to their income.
For households at both ends of the income dis-
tribution (the least and most well-off house-
holds), RMINI is more an assessment of basic
requirements. For intermediate households on
the other hand, RMINI is more about demand-
ing a higher standard of living. These differ-
ences suggest that the relationship between a
household’s income and RMINI is not a reliable
indicator of the standard of living. For this rea-
son, in the rest of this study we will focus on the
indicators based on AISE and NIVEAU.

What age threshold for children?

The Oxford scale and OECD-modified scale
assume a shift in the “cost of a child” at 14 years
old. For example, for the OECD-modified scale,
a child under 14 represents 60% of the cost of
an adult’. From the age of 14, a child is assumed
to “cost” as much as an adult. This threshold
may have been relevant in the 1950s, when
the household budget was primarily spent on
food expenditure. The age of 14 represents the
beginning of adolescence, when food require-
ments start to be comparable to that of adults.
However, in recent years, expenditure on higher
education has significantly increased, whereas
only a limited number of households were
affected in the 1950s. It therefore seems possi-
ble that children over 18 (in higher education)
generate additional expenses for their family
and that the cut-off point in the cost of a child is
gradually shifting towards the age of 18.

All the results presented above are based on two
major assumptions: the cut-off point for the cost
of a child is set at the age of 14, and the rel-
ative cost of a child under 14 as compared to
an adult is 0.55. These two assumptions must
be examined to greater depth. H&O 1997 pro-
poses the following ordered logistic model for
the variable AISE in order to estimate the cost
of children according to their age:

U(R,N)za'log(R)+B1'N0—4+B2'N5 9

+l33 'N10—14 +B4 'N15—19 +B5 'N19—24
+BG'N

a

s T controls + €

One or several equivalence scales?

where the variables N _, represent the num-
ber of dependent children in the household
aged between x and y, and R the household’s
pre-tax income. The cost of a child in the x-y
age bracket corresponds to the factor ¢ by which
the income of a single parent with a dependent
child in this age bracket should be multiplied
for this household to have the same standard of
living as an individual living alone. The equa-
tion to solve is:

U(Re,N,_,=1)=U(R,N =0)

B,

to give: c=e “*, where Bx_',, represents the
parameter associated with the variable N_ .
The parameter ¢ gives the cost of a child as a
percentage of the income of an individual living
alone. In order to generate comparable results,
the H&O 1997 method was used with data from
the latest editions of the French Household
Expenditure survey (Table 5).

The confidence intervals are relatively wide,
making it difficult to identify any significant
change to the cost of a child per age group
between 1979 and 2011. Nevertheless, the 2011
survey stands out with an especially high cost
of a child aged 0 to 4 and a relatively low cost
for 20-24 year olds. The same calculation was
made using the indicator NIVEAU to test the
robustness of these results (Table 6).

Once again, the two living standard indicators
(AISE and NIVEAU) give different estimates.
For example, for the 2011 survey, the perceived
cost of a child aged 10 to 14 calculated using the
variable NIVEAU is not significantly different
from 0 (Table 6), unlike the estimate calculated
using the variable AISE (Table 5). The per-
ceived cost of a child is generally lower with the
variable NIVEAU than with the variable AISE.
There seem to be two age thresholds after which
child costs increase. The first is around 14 years
old and the second around 20. However, consid-
ering the values of the confidence intervals and
the sensitivity of the estimation to the year of the
survey, it is not possible to choose between one
or the other of these thresholds. In the remain-
der of this study, the 14 year-old threshold limit
has therefore been retained.

7. 0.3/0.5=0.6
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The relative cost of a child under 14, expressed
as U, is used as follows for calculating the
adjusted household size:

N = I'L ' Nunder14 + Nl

4 and over

u represents the ratio between the cost of a child

under 14 and the “cost” of an adult. N, repre-

sents the number of children aged under 14 in the

household and N

14 and over

represents the number

of individuals (children and adults) aged 14 or

over in the same household. Hourriez and Olier

(1997) estimate p based on the variable AISE
and using the following ordered logistic model:

U(R,N)=a-log(R)+B- N

14and over

+y ’ szderl4 + COHII’O[S + &

Table 5

Estimation of the perceived cost of an additional dependent individual according to his or her age,

H&O 1997 method with the indicator AISE (%)

Hourriez and Olier (1997) results Estimation using the method H&O 1997

Additional individual aged: 1979 1085 1989 1995 1995 2001 2006 2011

Under 5 21 20 18 12 i 42;128] X 21;825] X 01;724] [213;242]
Sto9 16 15 16 " [4 1 C1) 7| n 01;723] 1 42;O o7 | 1 22;231]
10t0 14 22 18 20 18 [141;828] [71;318] [6:219] [81;726]
151019 29 34 28 28 i 52;3 30 | @ 21;9 25 | 1 82;5 32 | @ 82,940]
20t024 45 %8 49 4 o4 | 127148 | 130-53] | 116 46l
25 and over 43 47 45 44 [324;252] [364;152] [ 415;058] [374;758]

Note: 95% confidence intervals (delta method) are shown in square brackets.

Reading: with the living standard indicator AISE, an individual with a child aged under 5 needs an income 32% higher than an individual

living alone in order to achieve the same standard of living.

Coverage: households composed of people living alone, couples without children or with at least one dependent child under 25, and
single-parent families with at least one dependent child under 25. The estimation includes 8,820 households for 1995, 9,479 households

for 2001, 9,539 households for 2006 and 14,053 households for 2011.
Source: Hourriez & Olier (1997) and Insee, Household Expenditure survey (Budget de famille) 7995, 2001, 2006, 2011.

Table 6

Estimation of the perceived cost of an additional dependent individual according to his or her age,
H&O 1997 method with the indicator NIVEAU (%)

Additional individual aged: 1995 2001 2006 2011
20 17 14 18

Under 5 [14;27] [11; 24] 7 21] [9;27]
8 8 12 13

5109 B3;13] [3;13] [6; 18] [5;22]
18 7 10 3

10to14 [13; 24] ;13 [4;17] (35 11]
12 16 17 18

151019 [6; 18] [10; 21] [10; 23] [10; 26]
26 19 27 21

201024 [1833] [12; 26] [1837] [10;33]
25 and over 39 34 3 81

[30; 47] 27 41] [27; 43] [22; 40]

Note: 95% confidence intervals (delta method) are shown in square brackets.

Reading: using the living standard indicator NIVEAU, an individual with a child under 5 needs an income 18% higher than an individual
living alone in order to achieve the same standard of living.

Coverage: all households composed of people living alone, couples without children or with at least one dependent child under 25, and
single-parent families with at least one dependent child under 25. The estimation includes 8,682 households for 1995, 9,422 households
for 2001, 9,483 households for 2006 and 13,897 households for 2011.

Source: Insee, Household Expenditure survey (Budget de famille) 17995, 2001, 2006, 2011.
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The relative cost of a child under 14 is given by
Y

the equation U= E .

Working with the H&O 1997 methodology, esti-
mations of p obtained using the latest editions
of the survey can be used to explore changes in
this parameter over time (Table 7).

Hourriez and Olier finally adopted a value of
0.55 for the parameter pu. This study also ini-
tially adopted the same value in order to provide
comparable results. However, the estimations
underpinning this choice are fragile (Table 7).
Depending on the survey edition, the living
standard indicator adopted, and taking into
account the confidence intervals, the possible

One or several equivalence scales?

values of the parameter p vary between 0.35
and 0.96. The value selected for the parameter
itself has a major impact on the estimation of
equivalence scales, as it determines the adjusted
household size. In order to assess the sensitiv-
ity of estimations to the value adopted for the
parameter |, a number of estimations were
made for various values of the parameter. These
estimations are based on the indicator AISE,
using the latest edition of the survey and apply-
ing the “supplemented H&O method.” This
time, the results appear to be relatively robust
(Table 8).

A final estimation, which aims to be as precise
as possible (i.e. without considering the param-
eter 1 as necessarily set at 0.55, and using the

Table 7
Estimation of the relative cost of a child under 14, H&O 1997 method with the indicators AISE
and NIVEAU
Results Hourriez and Olier (1997) Estimations with the H&O 1997 method
1979 1985 1989 1995 1995 2001 2006 2011
0.54 0.57 0.56 0.77
AISE 0.54 0.55 0.56 0.44 [0.41;0.67] | [0.44;0.70] | [0.43;0.59] | [0.57 ; 0.96]
0.71 0.54 0.59 0.60
NIVEAU . . . . [0.54;0.87] | [0.38;0.71] | [0.42;0.76] | [0.35; 0.86]

Note: 95% confidence intervals (delta method) are shown in square brackets.

Reading: in 2011, using the indicator NIVEAU and H&O 1997 method, the cost of a child under 14 relative to an adult is 0.60.
Coverage: all households composed of people living alone, couples without children or with at least one dependent child under
25, and single-parent families with at least one dependent child under 25. For AISE, the estimation includes 8,820 households for
1995, 9,479 households for 2001, 9,539 households for 2006 and 14,053 households for 2011. For NIVEAU, the estimation includes
8,682 households for 1995, 9,422 households for 2001, 9,483 households for 2006 and 13,897 households for 2011 (differences are
due to non-response).

Source: Hourriez & Olier (1997) and Insee, Household Expenditure survey (Budget de famille) 1995, 2001, 2006, 2011.

Table 8
Estimation of equivalence scales using the indicator AISE and the H&O supplemented method
with different values adopted for the parameter , 2011

Household composition pn=0.40 n=0.55 n=0.70
Individual living alone 1 1 1
Couple without children 1.66 1.56 1.51
[1.54;1.80] [1.42;1.70] [1.36; 1.65]
Couple with children
Children age Under14 14+ Under14 14+ Under14 14+
Couple + 1 child 1.95 2.42 1.93 2.29 1.95 217
P [1.90; 2.01] [2.17 ; 2.66] [1.74;2.12] [2.05 ; 2.63] [1.84 ;2.05] [1.93;2.42]
Couple + 2 children 2.26 3.31 2.38 3.27 2.50 3.08
[2.15; 2.36] [2.85; 3.76] [2.12;2.63] [2.84 ; 3.70] [2.32 ; 2.68] [2.68 ; 3.47]
Couple + 3 children 2.58 4.39 2.89 4.60 3.19 4.32
P [2.43;2.73] [3.49; 5.29] [2.55; 3.23] [3.73 ; 5.48] [2.93 ; 3.44] [3.60 ; 5.08]

Note: 95% confidence intervals (delta method) are shown in square brackets.

Reading: using H&O supplemented method with the indicator AISE, setting the relative cost of a child under 14 at 0.40, a couple needs
an income of 1.66 x R in order to achieve the standard of living of someone living alone with an income R.

Coverage: all individuals living alone, couples without children or at least one dependent child under 25. The person of reference is over
25 and under 64 at the time of the survey. The estimation includes 9,020 households.

Source: Insee, Household Expenditure survey (Budget de famille) 2071.
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supplemented H&O method) was made, using
the latest edition of the survey. The parameter p
is estimated using the method presented above.
Two confidence intervals are provided. The first
is calculated using the delta method, consider-
ing the parameter p fixed at the value resulting
from its estimation. The second is obtained by
bootstrap (999 replications). At each iteration,
a sample is selected with replacement. A first
estimation of the parameter p is made using
this sample, followed by a second to estimate
the coefficients of the equivalence scale. For the
second estimation, the adjusted household size
(N) is recalculated using the estimate of . It
is then possible to deduce a standard deviation.
To estimate the confidence interval, this method
takes into account the uncertainty inherent to
estimation of the parameter p. The deviation

between the two intervals gives an assessment
of uncertainty in the estimation of coefficients,
linked to uncertainty in the estimation of the
parameter p (Table 9).

On the basis of this latest estimation, it is pos-
sible to propose a set of possible equivalence
scales, between an upper scale and a lower
scale (Table 10). This is achieved by taking into
account both the confidence intervals and the
sensitivity of the estimation to the chosen living
standard indicator. For the sake of simplicity,
a linear form is chosen, which dissociates the
consumption units for children under 14 from
those for adults. The upper scale is estimated
by setting the upper confidence interval limit
at 95% for each family situation. The number
of consumption units considered is 1.64 for a

Table 9

Estimation of equivalence scales for the indicators NIVEAU and AISE, with prior estimation
of the parameter (H&O 1997 supplemented method), 2011

Living standard indicator NIVEAU AISE
. 0.74 0.88
Estimate of p [0.35;1.12] [0.65; 1.11]
Individual living alone 1 1
Couple without children 1.32 1.50
Cl, set value of pn [1.18; 1.44] [1.37 ; 1.64]
Cl, estimated value of p [1.17;1.45] [1.37;1.64]

Couple with children

Children Age Under 14 14+ Under 14 14+
Couple + 1 child 1.54 1.62 2.02 2.09
Cl, set value of p [1.43;1.65] [1.44;1.81] [1.90; 2.14] [1.87 ;2.31]
Cl, estimated value of [1.36;1.72] [1.41;1.84] [1.81;2.22] [1.84;2.35]
Couple + 2 children 1.78 1.96 2.63 2.82
Cl, set value of p [1.62;1.94] [1.72; 2.20] [2.43 ;2.83] [2.49 ; 3.16]
Cl, estimated value of 1 [1.53;2.03] [1.65;2.27] [2.30;2.97] [2.39; 3.25]
Couple + 3 children 2.04 2.33 3.39 3.74
Cl, set value of p [1.84;2.23] [1.96; 2.70] [3.10; 3.67] [8.17 ; 4.31]
Cl, estimated value of pn [1.68;2.39] [1.86;2.81] [2.82; 3.96] [2.99; 4.50]

Note: two confidence intervals (Cl) are presented. The first, for the set value of y, is computed using the delta method. The second,
for the estimated value of y, incorporates the uncertainty inherent to the estimation of this parameter and is computed by bootstrap
(999 replications).

Reading: using H&O supplemented method with the living standard indicator AISE, the relative cost of a child under 14 is estimated at
0.88. Furthermore, when this cost is fixed at 0.88, in order to achieve the same standard of living as someone living alone with an income
R, a couple needs an income of 1.50 x R.

Coverage: all individuals living alone, couples without children or at least one dependent child under the age of 25. The reference person
must be older than 25 and younger than 64 at the time of the survey. The estimation includes 9,020 households for the variable AISE and
8,932 households for the variable NIVEAU (the difference is due to non-response).

Source: Insee, Household Expenditure survey (Budget de famille) 2071.

Table 10
Set of equivalence scales: coefficients for an additional individual age according to his or her age

Child under 14

Adults and children aged 14 or over

104

Upper scale 0.8 0.9
Central scale (OECD-modified scale) 0.3 0.5
Lower scale 0.15 0.2

Reading: the upper scale assigns 0.8 consumption units to each dependent child under 14 in the household.
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couple, 2.35 for a couple with one child aged
14 or over, 3.25 for a couple with two children
14 or over and 4.50 for a couple with three
children 14 or over. The number of consump-
tion units attributed to each additional adult or
child 14 or over is therefore 0.64 for the first,
0.71 for the second, 0.9 for the third and 1.25
for the fourth, representing an average of 0.875,
rounded up to 0.9. The same reasoning is used
to deduce the number of consumption units for
children under 14. A symmetric method is used
to establish the lower scale. The centre scale is
obtained using the mean estimates calculated on
the basis of the indicators NIVEAU and AISES.

The aim of this paper is to underline the limita-
tions inherent to the estimation of an equivalence
scale. The objective approach is problematic, as
statisticians must choose their own definition of
a household’s standard of living. The subjective
approach raises other problems. Firstly, the con-
fidence intervals for the estimated coefficients
are particularly wide. Next, the results of the
estimations depend on which living standard

One or several equivalence scales?

indicator is chosen. It is difficult to choose one
rather than the other. Finally, these estimates
are also sensitive to model specifications. The
subjective approach does not clearly identify a
single equivalence scale. It would be preferable
to speak of a set of possible estimates, defined
by the confidence intervals obtained from sev-
eral estimations and to use a set of equivalence
scales, built according to the principles set
out in this paper. This paper’s major contribu-
tion is the development of such a set of scales.
Researchers who use equivalence scales in their
work should apply caution when using these
instruments. When selecting one scale across
the entire set of possible scales, it is preferable to
systematically test the robustness of the results
obtained. Legislators should also be aware that
the choice of the OECD-modified scale — used
to develop a number of social indicators (such
as poverty rates or the definition of the poverty
line) and certain public policies — is largely a
conventional choice.? |

8. For example, the number of units adopted for a couple wit-
hout children is the mean of 1.32 and 1.50, i.e. 1.41. This type
of calculation would have created a slightly higher coefficient for
children under 14 (0.35), but we chose to retain 0.3 in line with
the OECD-modified scale.
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APPENDIX 1

One or several equivalence scales?

CONTROL VARIABLES FOR THE ESTIMATED MODELS

The following control variables are used in estimations
using the method Hourriez and Olier (H&O 1997):

- the employment status of the person of reference of
the household: employment (reference) unemployment,
retirement and non-employment — excluding retirement;

- the “socio-occupational” category of the person of
reference of the household: managers, self-employed
workers, intermediate professions, manual workers, blue
collar workers (reference);

- the housing status of the household: homeowners
with and without a mortgage, tenants (reference);

- age brackets: 18-29 years old, 30-39, 40-49 (refe-
rence), 50 and over;

- a dummy variable for single-parent families;
- a dummy variable for Paris residents;

- a dummy variable for one-earner families.

For the method “Hourriez and Olier supplemented”, the
following variables are added:

- the household’s view of recent changes to its standard
of living: significant drop, slight decrease, stability (refe-
rence), increase.

- the household’s net worth: below €100,000,
between €100,000 and €500,000 (reference), over
€500,000.
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APPENDIX 2

ESTIMATIONS OF EQUIVALENCE SCALES WITH REFERENCE TO THE METHOD H&O 1997,
CHANGING FIRST THE COVERAGE AND THEN THE COVERAGE
AND THE DEFINITION OF INCOME

Table A.1
Change of the coverage only
Household composition RMINI NIVEAU AISE
Individual living alone 1 1 1
. ) 1.48 1.28 1.43
Couple without children [1.46 : 1.50] [1.17 : 1.39] [1.32 : 1.54]
. 1.73 1.54 1.93
Couple + 1 child aged 14 or over [1.71;1.75] [1.39 ; 1.69] [1.75 ; 2.10]
. 1.84 1.80 2.54
Couple + 2 children aged 14 or over [1.82; 1.86] [1.60 ; 2.00] [2.26; 2.80]
. 1.85 2.08 3.29
Couple + 3 children aged 14 or over [1.821.87] [1.76 ; 2.40] [2.79; 3.79]

Note: 95% confidence intervals (obtained using the delta method) are shown in square brackets.

Reading: When only modifying the range of the estimations but using all other aspects of the method H&O 1997, with the indicator
NIVEAU, a couple needs an income 1.28 times that of an individual living alone (1.28 x R) in order to achieve the same standard of living.
Coverage: all individuals living alone, couples without children or with at least one dependent child under the age of 25. The person of
reference must be between 25 and 64 years old at the time of the survey. The estimate includes 8,601 households for the RMINI variable,
9,020 households for the variable AISE and 8,932 households for the variable NIVEAU. The differences are due to non-response.
Source: French Household Expenditure survey (Budget de famille) 2071, Insee.

Table A.2
Change of the coverage and the definition of income
Household composition RMINI NIVEAU AISE
Individual living alone 1 1 1
. . 1.48 1.28 1.46
Couple without children [1.45 ; 1.49] [1.16 ; 1.41] [1.33; 1.58]
. 1.72 1.48 2.02
Couple + 1 child aged 14 or over [1.70:1.73] [1.411.75] [1.83 : 2.21]
. 1.81 1.91 2.75
Couple + 2 children aged 14 or over [1.79; 1.83] [1.67 ; 2.13] [2.44 : 3.06]
. 1.81 2.28 3.70
Couple + 3 children aged 14 or over [1.78;1.84] [1.90 ; 2.66] [3.10; 4.30]

Note: see Table A.1.

Reading: When modifying both the range of the estimations and the definition of income, but following all other aspects of the method
H&O 1997, with the indicator NIVEAU, a couple needs an income 1.28 times that of an individual living alone (1.28 x R) in order to achieve

the same standard of living.
Coverage: see Table A.1.

Source: French Household Expenditure survey (Budget de famille) 2071, Insee.
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