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1. INTRODUCTION

Renewed interest in the measurement of individual well-being and social wel-
fare is evident in the recommendations by Stiglitz et al. (2010) on the measurement
of economic performance and social progress and the G20 Data Gaps Initiative
(2009) on enhancements in economic and financial statistics. While the agenda of
“beyond GDP” encompasses measurements that lie outside the production and
asset boundaries of The System of National Accounts 2008 (European Commission
et al. 2009), key aspects of individual well-being and social welfare can be incorpo-
rated into the framework of the SNA 2008. A leading example is the measures of
individual and social welfare proposed by Jorgenson and Slesnick (2014).

The common features of the Stiglitz-Sen-Fitoussi and Data Gaps reports are
a focus on income, consumption and wealth, rather than production, and an
emphasis on disparities among members of the population rather than national
aggregates. In response to the interest in income, consumption/saving, and wealth,
the OECD and Eurostat established an Expert Group on Disparities in a

*Correspondence to: Paul Schreyer, OECD Statistics Directorate, 2, rue André Pascal, 75775
Paris Cedex, France (paul.schreyer@oecd.org).
!Opinions and interpretations in this paper are those of the authors only and do not necessarily

reflect the views of the Organisation for Economic Co-operation and Development or its Member
countries.
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National Accounts framework (EG DNA) to consider standards for the measure-
ment of disparities within the framework of the national accounts. A second
OECD-Eurostat Expert Group on Income, Consumption and Wealth (EG ICW)
considered consistency between definitions of these concepts in macro-economic
data from the national accounts and micro-economic data from household sur-
veys and administrative records. Initial results have been reported by Fesseau
et al. (2013) and Fesseau and Mattonetti (2013) and more recently by
Zwijnenburg et al. (2016).

The expert group on disparities has collected information from leading statis-
tical agencies on the role of distributional information in the national accounts
and existing capabilities for providing the necessary survey information. The
expert group has discussed the reconciliation of national accounting aggregates
with survey statistics and have given detailed empirical examples of methods for
incorporation of these statistics into the 2008 SNA. Our work embeds these statis-
tical advances in a broader theoretical framework based on Jorgenson and
Slesnick (2014) and proposes measures of individual economic well-being as well
as summary measures of social welfare.

The measurement of individual economic well-being is based on a long-
established theory of consumer behavior.> This is useful in choosing among the
many possible approaches to the measurement of consumption considered in the lit-
erature and could be helpful in extending these approaches beyond the boundaries
of the 2008 SNA, which we do not consider in this paper. The first issue is the defi-
nition of the consumption unit. In economic surveys consumption is measured for
households, consisting of individuals living together and sharing a budget. While
the theory of consumer behavior deals with the individuals, rather than households,
there is also a well-established, if less familiar, theory of household behavior that
can serve as a valuable guide to the measurement of consumption.

We thus take the household, rather than the individual, as the starting point
for the measurement of consumption at the micro-economic level. This results in
a second issue for economic statistics, namely, that a large household requires
more measured consumption than a small household to achieve the same level of
well-being. However, such differences are not necessarily proportional to house-
hold size. In measuring disparities among consuming units economic statisticians
have introduced household equivalence scales to capture differences in the compo-
sition of households. At a minimum these scales depend on the number of individ-
uals, but Jorgenson and Slesnick (1987) have shown how to use an econometric
model of household behavior to derive equivalence scales that depend on other
characteristics of household composition as well. We compare the effect of using
a uni-dimensional, size-related household scale with the Jorgenson-Slesnick
multi-dimensional household scale and find important differences with likely
effects on measured living standards.

In this paper we consider the measurement of individual welfare in Section 2.
By way of example, we use information from the U.S. consumer expenditure

2The year 2015 is the centennial of Eugen (Evgeny) Slutsky (1915), “Sulla theoria del bilancio del
consumatore,” Giornale degli Economisti, 51, 3, 1-26, often taken as the starting point for the theory of
consumer behavior.
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survey and control totals from the national accounts to construct measures of
individual well-being. These measures incorporate differences in prices and total
expenditure along with information about household composition. The distribu-
tion of individual welfare over a given population provides the information
required to quantify differences among households. These are the “disparities” of
EG DNA and can be integrated into the national accounts along with accounting
aggregates like consumer expenditures. It is useful to emphasize that consumer
expenditures could be augmented in various ways, recently summarized by Abra-
ham (2014), but this would involve changing the boundaries of the national
accounts.

The measurement of social welfare is based on the economic theory of social
choice. This provides a framework useful in choosing among the many approaches
for measuring social welfare considered in the literature. Measures of social welfare
are based on the distribution of consumption scaled by a measure of household
size. We refer to this as the distribution of household equivalent consumption.®
While measures of individual welfare depend on optimization by households, no
optimization is involved in deriving measures of social welfare from the theory of
social choice. However, by contrast with measures of individual welfare, social wel-
fare measures depend on normative assumptions or value judgements. Jorgenson
and Slesnick (2014) have shown how to incorporate these normative assumptions
into measures of social welfare within the framework of the national accounts. We
discuss some of the properties of the Jorgenson-Slesnick social welfare measure and
compare them with the welfare measure proposed by Atkinson (1970).

We also refer to a measure of social welfare as the standard of living. We con-
sider only those measures of the standard of living that are feasible, given infor-
mation about individual welfare available within the framework of the national
accounts. Following Atkinson (1970), we decompose measures of social welfare
between measures of efficiency and equity. Measures of equity can be transformed
into measures of inequity or inequality. Our measures of efficiency can be
expressed in terms of national accounting aggregates in particular real personal
consumption expenditure per household equivalent member.

In Section 4 we conclude that economic statisticians should use measures of
social welfare, including efficiency and equity, to summarize information about
the distribution of individual welfare. We emphasize that this can be done within
the 2008 SNA. Fortunately, the practical issues that confront statistical agencies
in measuring individual well-being and social welfare have been discussed exhaus-
tively by EG ICW and EG DNA.

2. MEASURES OF INDIVIDUAL EcoNoMIC WELL-BEING
2.1. Whose well-being? Households, individuals and equivalence scales

Our investigation starts at the micro-economic level with a question about
the nature of the consuming unit. The key lies in the distinction between

3The term “equivalized consumption” is sometimes used for scaled household consumption, but
“householdequivalent consumption” conveys the same meaning and is closer to standard English
usage.
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households and individuals. Although the traditional theory of consumer behav-
ior is based on individuals, more in-depth analysis has recognized that the house-
hold is a more appealing way to think about decision-making units. The
necessary framework was provided by the theory of household behavior of
Samuelson (1956). Our starting point for welfare comparisons is thus the house-
hold. This coincides with the fact that empirical sources of information on con-
sumption or income are typically collected for households, not individuals. At the
same time, households may have quite different characteristics, for example in
terms of the number of individuals living in a household so it is not obvious
whether one household’s economic well-being can be directly compared to
another household’s well-being unless they share the same characteristics.

The single most frequently used characteristic is household size. The Canberra
Group Handbook on Household Income Statistics describes this as follows: “[...] the
needs of a household grow with each additional member but, due to economies of
scale in consumption, not in a proportional way. For example, a household com-
prising three people would normally need more income than a lone person house-
hold if the two households are to enjoy the same standard of living. However, a
household with three members is unlikely to need three times the housing space,
electricity, etc. that a lone person household requires.” (UN-ECE, 2011, p. 68)

“Equalized consumption or income is an indicator for welfare comparisons
across standardized households or for a household comprising more than one
person, equalized income is an indicator of the household income that would be
needed by a lone person household to enjoy the same level of economic welfare as
the household in question.” (UN-ECE, 2011, p. 68)

An example of such a simplified approach is the OECD modified equiva-
lence scale (Hagenaars et al., 1994), commonly used in statistical work. Within
each household, the first adult counts 1, all children under 14 get a weight of 0.3
and any additional person aged 14 and above gets a weight of 0.5. The original
“OECD equivalence scale” (OECD, 1982, also called “Oxford scale”) assigned a
value of 1 to the first household member, of 0.7 to each additional adult and of
0.5 to each child. Recent OECD publications (e.g. OECD, 2008; OECD, 2011a,
2011b) comparing income inequality and poverty across countries have used a
scale which divides household income by the square root of household size.

The economic theory of equivalence scales (see Lewbel and Pendakur, 2008 for
an overview) takes a more general starting point and defines equivalence scales as
the proportional change in expenditure that is required to equalize utility between
two households with different characteristics. In this vein, Barten (1964) proposed
an approach where equivalence scales varied across types of commodities. As these
equivalence scales depend on expenditure patterns, they vary not only with house-
hold size but also with prices and household characteristics that shape expenditure
patterns. As a consequence, equivalence scales become multi-dimensional. Muellba-
uer (1977) estimated Barten scales for the U.K., Johnson (1994) and Slesnick (2001)
and Jorgenson and Slesnick (1987) estimated Barten scales for the U.S. Table 1
reproduces Barten scales estimated by Jorgenson and Slesnick (1987).

4Samuelson’s theory has been discussed by Becker (1981) and Pollak (1981).
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TABLE 1
BARTEN EQUIVALENCE SCALES*

Size 1 Size 2 Size 3 Size 4 Size 5 Size 6 Size 7+
0.32 0.57 0.76 1 1.11 1.52 1.92
Age 16-24 Age 25-34 Age 35-44 Age 45-54 Age 55-64 Age 65+

0.65 1 1.39 1.53 1.39 0.93

Northeast Midwest South West Nonfarm Farm

1 1.03 1.13 0.74 1 1.63

White Nonwhite Male Female

1 1.12 1 0.62

*Reference household: size 4, age 25-34, Northeast, nonfarm, white, male.
Source: Slesnick (2001), based on Jorgenson and Slesnick (1987).

Establishing Barten scales requires, however, estimation of a system of con-
sumer demand to evaluate how expenditure patterns change with household char-
acteristics and with prices. This is a tall order and will often be impractical for
statistical offices to implement. In practice, thus, equivalence scales will often be
uni-dimensional (household size only) and independent of prices and expenditure
patterns. Even so, the choice remains large and there is no obvious best way to
adjust for household size. Table 2 compares different equivalence scales and their
average elasticity with respect to household size. Differences are significant and can
affect results of overall welfare measures. There is no single best equivalence scale
and statistical offices have to balance the advantages of uni-dimensional scales (sim-
plicity) against greater realism but also greater complexity of Barten-type scales.

Another, related measurement issue is the level of detail at which distribu-
tional measures are put in place. Ideally, the equivalence scales are directly applied
to household-level information. In practice, another simplifying assumption is
often used in empirical measurements. Rather than applying equivalence scales
(and, as will be discussed below, price indices) at the level of individual house-
holds, groups of households are the object of measurement in the simplified case.
Each group is treated like a single, homogenous household. A natural way of
grouping individual households is forming quintiles or deciles based on house-
holds’ consumption or income. For instance, results of the U.S. consumer expend-
iture survey are published by quintiles defined over primary income of
households. Jorgenson and Slesnick (1987, 2014) allow for a much more granular

TABLE 2
DIFFERENT EQUIVALENCE SCALES

Barten scale (size OECD (square root
Household size  Per capita measure dimension only) OECD (old) formula)
1 1.00 1.00 1.00 1.00
2 1.00 0.83 0.77 0.50
3 1.00 0.79 0.72 0.50
4 1.00 0.82 0.72 0.50
5 1.00 0.77 0.72 0.50
6 1.00 0.87 0.73 0.50
7 1.00 0.92 0.74 0.50

Source: Authors’ calculations and Slesnick (2001).
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treatment of households—grouping and the scaling of consumer expenditure take
place for individual households with identical demographic characteristics.

2.2. Whose price index? Recognizing differences in expenditure structures

Much of the literature on the distribution of income or consumption has
focused on how these attributes are distributed among agents at a point in time but
has paid less attention on how to render group-specific income or consumption com-
parable both between households and over time. The conceptually correct measure
of price changes is a cost-of-living index (Koniis, 1924). As households with different
levels of consumption or income will feature different expenditure patterns, their
cost-of-living indexes will in general be different and consequently, deflation of nomi-
nal consumption or income should proceed by means of a group-specific price index.

Separate cost of living indices for groups of households can be constructed as
long as there is information on expenditure patterns for each type of household. If
no such possibility exists, a rather strong assumption has to be invoked, namely that
preferences of a household only depend on relative prices but are otherwise inde-
pendent of the level of household welfare® which may only affect the level of expendi-
tures in a proportional way. The advantage of this simplification is that a single price
index can be applied to deflate consumption or income for all households.

However, this trade-off appears to be of limited effects when examined
empirically. Slesnick (2001) computes cost-of-living indices for household groups
with different consumption levels for the time period 1948—95 and concludes that
“...the inflation rates for the three groups are [...] very similar” (p. 84). In our
own empirical example based on recent data from the U.S. Consumer Expendi-
ture Survey we construct a set of expenditure weights for each product group,
household group and year under consideration. Weights from adjacent years are
combined with the price changes for each product group to construct a Fisher
price index of final household consumption expenditure by household income
quintile. For the period 2005-13 differences between price indices for the five
groups of households are small, ranging between 1.9 percent and 2.1 percent per
year. The use of an aggregate price index for different consumption groups would
thus not appear to be a specifically constraining assumption®.

Even if a single price index is chosen for different households, there are several
choices, for example the private consumption deflator from the national accounts,
and various variants of the Consumer Price Index (CPI). Meyer and Sullivan (2011)
and Broda and Weinstein (2008) show the important impact of alternative price indi-
ces. Fixler and Johnson (2014) opt for the Personal Consumption Expenditures
(PCE) deflator on the grounds that their work focuses on a national accounts-based
measure of income and its distribution. The same reasoning applies to the

SIndependence from welfare levels implies homotheticity-a necessary and sufficient condition for
the independence of the price index from the level utility, as shown by Malmquist (1953).

®Note that this conclusion is based on a single characteristic, income, to group households and
measure their cost-of-living index. Differentiation by other characteristics, in particular age, has been
shown to yield more diverse results (Slesnick, 2001). Thus, with more complete information, for
instance from econometric measurement that permits identifying expenditure patterns across multiple
dimensions one may well find more pronounced differences between price indices for different groups
of households.
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calculations at hand where consumption expenditure for the various product groups
will be deflated with price indices from the national accounts. We conclude that
applying the deflator for private consumption expenditure from the national
accounts constitutes a reasonable method to derive measures of real consumption.

2.3. A measure of households’ economic well-being

Having dealt with equivalence scales, deflation and the scope of consump-
tion, we can now explicitly state a measure Wy of individual welfare for household
k (k=1,...K):

. P - Xk
(1) Wi=Wig (Vk) with Vi mo(Ak)Gk(p)
In (1), p is a vector of N prices of consumer products and x is a vector of N quan-
tities of products consumed by household k. Real consumption per household
equivalent member Vi is derived by deflating the nominal value of expenditure
PXk=> ipiXix by a household-specific price index Gy(p) or, in a simplified
approach, by a general price index G(p). Real consumption per household is then
transformed into consumption per household equivalent member by applying an
equivalence scale mg(Ay) corresponding to household k’s characteristics Ai. As
discussed earlier, in the simplest case this is a function of household size only but
in general captures multiple household characteristics.

The scope and valuation of the products entering a household’s utility func-
tion are captured by private consumption expenditure here. The implication is
that those goods and services that are provided for free by the government will
not be captured by this expenditure measure despite the fact that they generate
utility for the household. Or they will be valued at a price below cost in the case
of subsidization. An alternative would thus be to select a measure of Actual Indi-
vidual Consumption that includes Social Transfers in Kind, such as free health
care, education or housing. However, prices and volumes of a measure of actual
individual consumption do not reflect the consumer decisions in the face of a set
of prices. Also, data availability is significantly more limited. The expenditure
framework used is best understood as cost-minimizing behavior on the side of
consumers, conditional on a set of publicly-provided services.

Jorgenson and Slesnick (1983, 2014) set Wy as the logarithmic transformation
measure of the real expenditure measure Vi, (W =In(Vy)) implying that utility gains
are decreasing with increasing consumption. In a more complete setting such as Jor-
genson and Slesnick (1983, 2014) the individual measure of welfare is derived as a
household’s minimum expenditure to achieve a particular level of utility, Wy, given
prices p. Vi(Wy, Ay, p) then equals the household’s expenditure function which pro-
vides an exact representation of the underlying level of the household’s utility.”

"In the present framework, utility only depends on the level of consumption and household char-
acteristics. Outside the framework of the national accounts, household utility could also depend on
factors such as the health of household members, environmental quality or social relations. While the
latter factors are clearly important, we leave these non-market variables aside here and focus on eco-
nomic well-being. For an extension to non-market variables see Fleurbaey and Blanchet (2013).
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2.4. Which consumption? Which income? From surveys to the national accounts

An underlying premise to this point has been that consumer expenditure or
income, and prices and quantities of consumer products are readily observable for
each household or group of households. This is not a matter of course when
national accounts definitions of consumption and income are used as the bench-
mark or target definitions (Deaton, 2005). Yet, taking national accounts bench-
marks is a necessary step to derive national accounts-consistent welfare
comparisons that can be compared with other national accounts variables such as
GDP per capita. The national accounts framework is particularly useful as it pro-
vides a consistent link between primary and disposable income, consumption,
savings and wealth.

In many instances national accounts estimates may be expected to be of
higher quality than those from micro-sources due to the focus of national
accounts on consistent and exhaustive estimates (Fesseau and Mattonetti, 2013).
The big disadvantage of national accounts data in the present context is that dis-
tributional information—essential for measures of economic well-being—is miss-
ing. Statistical groundwork is therefore required to use the informational contents
from survey information about distributions of consumption or income across
households and apply it to national accounts benchmarks. This cannot be done in
an indiscriminate manner and requires careful comparison of definitions and con-
tents of income and consumption categories in surveys and in national accounts.

Fixler and Johnson (2014) report on early estimates by Budd and Radner
(1975) who combine survey and tax data sources to construct a distributional
measure for the national accounts. Fesseau et al. (2009) use survey data combined
with other statistical sources to develop a national accounts compatible distribu-
tion statistic for France. This work was brought to the international level by the
OECD and Eurostat in 2013. In cooperation with 25 national statistical offices,
survey-based information on the level and distribution of consumption and
income categories were matched to the national accounts, following a common
methodology. The various steps involved along with results for a recent year are
described in Fesseau and Mattonetti (2013).

As the authors note, the introduction of national accounts concepts is not
innocuous: inequality measures such as the ratio of income or consumption of
the richest over the poorest quintile of households tend to be adjusted downwards
when compared to survey-based measures. At the same time, this effect depends
on the specific choice of income or consumption variables. One such choice is
between final consumption expenditure and actual individual consumption: the
latter includes social transfers in kind, i.e. health, education and housing services
provided for free or at a below-market price by the government. As these services
tend to be disproportionally used by low-income households, inequality measures
based on actual individual consumption tend to turn out lower than inequality
measures based on final consumption expenditure®.

8A similar reasoning applies to income-based measures of inequality: those based on adjusted dis-
posable income (which reflects social transfers in kind) tend to produce lower levels of inequality than
those based on disposable income or those based on primary income.
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Similarly, Fixler and Johnson (2014) present a methodology that adjusts the
U.S. Current Population Survey—a household survey—to more closely match the
national accounts measure of personal income. The authors then complement the
survey source with data from tax returns to obtain more granular information on
income distribution and apply this to the national accounts benchmarks of dis-
posable household income. Like Fesseau and Mattonetti (2013), a further step by
the authors consists in imputing values for social transfers in kind.

Our simplified example uses results from the U.S. Consumer Expenditure
Survey as conducted and published by the U.S. Bureau of Labor Statistics. We
match 15 expenditure categories to the expenditure categories available in the
OECD’s Annual National Accounts database’ (Table 3). Clearly, this is a much
rougher approximation than the match by Fesseau and Mattonetti (2013),
Zwijnenburg et al. (2016) or Fixler and Johnson (2014) but it serves the purpose
of demonstrating feasibility of proceeding in this direction. The advantage of our
approach is that it can readily be applied to several years and we shall present
results for the period 2005-13.

Table 3 shows only the mapping between expenditure categories and adjust-
ment coefficients for 2013 but the figures are representative for other years as
well. For the majority of categories, the national accounts figure exceeds the fig-
ure from the Consumer Expenditure Survey. An important step in national
accounts-based computations of individual and social welfare consists thus of
matching consumer expenditure data for each product category and quintile of
households between survey and national accounts sources. For consumption cate-
gories that are not present in survey data such as FISIM or, in some cases, the
value of owner-occupied housing, an imputation will be required drawing on
additional sources.

3. FroM HOUSEHOLD TO SOCIAL WELFARE MEASUREMENT
3.1. Efficiency and equity

While the measurement of welfare for individual households or groups of
households is of interest in itself, it is equally interesting to aggregate across
households and so obtain a measure of social welfare that can be followed over
time or compared across countries. There is a large body of literature on social
welfare measurement and the conditions under which it is possible to carry out
inter-household comparisons to form aggregates of welfare measures. Coverage
of the topic is far beyond the scope of the present paper and the reader is referred

°The consumer expenditure survey provides expenditures for each category cross-classified by
household income group. Thus, for every income group, the survey-based expenditure measure is mul-
tiplied by the adjustment factor to arrive at the relevant variable Vi for household (income group) k. If
there is added information about the distribution across income groups of those national accounts
expenditure positions that are outside the survey measure, this information can of course be used and
adjustment factors would vary across income groups. The consumer expenditure survey also provides
information of the average household size for each income group. To this information is applied an
equivalence scale so as to obtain the average number of household equivalent members per income
quintile. Averaging across income groups (as these are quintiles with equal numbers of households
each a simple average suffices) and multiplying by the economy-wide number of households yields the
total household equivalent members.
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TABLE 3

SIMPLIFIED MAPPING OF PRODUCT CATEGORIES

BLS Consumer Expenditure

OECD Annual National Accounts,
finale consumption expenditure of

Ratio ANA/CES

Survey (CES) households (all households, 2013)
Food P31CP010: Food and non-alcoholic 0.9
beverages
Alcoholic beverages P31CP021: Alcoholic beverages 2.2
Owned dwellings incl mortgage P31CP042: Imputed rentals for 1.7
interest housing
Rented dwellings+other lodgings ~ P31CP041: Actual rentals for housing 0.9
Utilities, fuel and public services P31CP044: Water supply and miscel- 0.7
laneous services relating to the
dwelling
P31CP045: Electricity, gas and other
fuels
Household operations (incl com- ~ P31CP050: Furnishings, households 1.8
munication), housekeeping equipment and routine mainte-
supplies, household furnishes nance of the house
and equipment
P31CP080: Communications
Apparel and services P31CP030: Clothing and footwear 5.4
P31CP110: Restaurants and hotels 1.0
Transportation P31CP070: Transport
Healthcare P31CP060: Health 5.2
Entertainment P31CP090: Recreation and culture 33
Personal care products and serv- ~ P31CPI121: Personal care 1.3
ices, miscallenous, cash
contributions
P31CP123: Personal effects n. e. c.
P31CP127: Other services n. e. c.
Reading and education P31CP100: Education 1.7
Tobacco P31CP022: Tobacco 2.6
Insurance and pensions P31CP124: Social protection 0.7
P31CP125: Insurance
N.A. P31CP126: Financial services n. e. c. N. A.
Total 1.7

Source: Authors’ calculations.

to Slesnick (1998, 2001), Dutta (2002); Chakravarty (2009); Fleurbaey (2009),
Cowell (2011) for extensive literature surveys.

We limit our considerations to issues that are important in the implementa-
tion of social welfare functions. A key ingredient to construct measures of social
welfare is the measures of individual welfare, based on real consumption Vy

(Wi, Ak, P)=mkiom

as presented above. Consider the following average mea-

sure V obtained by dividing aggregate expenditure by the total number of house-
hold equivalent members and by applying a consumption price index:

V= ShoiP X ZK my(A)

G(p) Y=t mo(Ax)

where:

P - Xk
K3 mo(Aw) GlP)mo(A)

K
= g e Sk Vi
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A
(2) Sk = 71?1 o(Ax) .
> _ic=1 Mo (Ax)
We can interpret V “... as an indicator of efficiency since it is independent of

the distribution of welfare across households. That is, a transfer of resources from
a rich household to a poor household leaves V" unchanged” (Slesnick, 2001, p.
27). Efficiency is a distribution-free measure of social welfare, attained at current
prices p for a given aggregate expenditure and population of household equiva-
lent members. This measure is directly available from the national accounts, after
adjusting real expenditure for the total number of household equivalent persons.

Efficiency V is instrumental in de-composing a measure of social welfare that
does take account of distributional considerations into efficiency and equity com-
ponents. To this end, define a social welfare function as:

3) W = W(W;, Wy,...Wk),

where Wi =W (Vy) (k=1,...K) is individual economic well-being. Some key
properties of social welfare functions along with two alternative specifications are
given in the Annex. Here it suffices to recall that individual welfare has been
measured as a function of real consumption expenditure. Similarly, we can define
a welfare measure at the level of the total economy, call it V¥(W):!°

(4) W(V*, V*) =W (W](V]), V\]z(Vz),...VVK(VK))7

where V¥*=V*(W) is implicitly defined as the income (or consumption) that, if
received by every individual, yields the same social welfare as the actual distribu-
tion.!" We also refer to this measure of social welfare as the standard of living.

Given V*(W), and V, we can apply Jorgenson’s (1990) de-composition of
V*#(W) into equity and efficiency components:

Vi (W)

v V.

©) Vi(W)=

The efficiency component V was defined above. The other component of (5),
V*(W)/V, compares actual social welfare V¥(W) with potential maximum'? social
welfare V and thus captures the relative loss in social welfare attributable to an
inequitable distribution. This is the “equity” component of Jorgenson’s

Kolm (1969) used the label equal equivalent, Atkinson (1970) equally distributed equivalent
income.

'This is a simplified version of Jorgenson and Slesnick’s (1983, 2014) social expenditure function.

2Note that the efficiency measure ¥ can also be interpreted as the level of equally distributed con-
sumption that would give rise to maximum social welfare: one property often assumed for the welfare
function W is that it reflects the Dalton (1920) principle which states that a transfer from someone
with higher consumption to someone with less is welfare-increasing, as long as the transfer does not
lead to a change in ranks between individuals concerns and as long as the transfer is non-leaky (noth-
ing gets lost in the course of re-distribution). If W is reflective of the Dalton principle (along with sev-
eral other properties), I reaches its maximum under equal distribution of income. See Diewert (1985,
Theorem 2) for a formal statement.
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decomposition. Its derivation requires information about the distribution of
consumption per household equivalent member among individuals (or groups
of households) along with a specification of the social welfare function
W(Wi,...Wx). A key characteristic of the welfare measure is its dependence on
a particular price level — this arises because Vi =V (Wy, Ay, p), the determinants
of W (W(V))...Wk(Vk)), are themselves dependent on a particular price level p.

A simple transformation of (5) helps introducing a family of indexes of rela-
tive inequality in the tradition of Kolm (1969) and Atkinson (1970):

VW)
v

(6) VH(W)=(1-1(W, V))V with (W, V) =1—

A social welfare function and the associated measure of inequality explicitly
introduce ethical judgments about equity into measurement. The precise way this
is done depends on the functional form of the social welfare function. In the two
specifications discussed in the annex this happens by way of a parameter (Degree
of Aversion to Inequality), to be set by analysts or policy-makers, that allows the
statistician to produce measures of social welfare for a given judgement on distri-
bution. Although the inequality parameter can take many different values, a prag-
matic approach is to show two particular cases that limit the value of the
inequality component from below and from above. Under the wtilitarian case (in
the sense of Jorgenson-Slesnick), the equity component in (5) and the inequality
measure in (6) take the smallest admissible value within the specifications of the
welfare function. Under the egalitarian case, the equity component and the
inequality measure take the largest admissible value within Jorgenson-Slesnick’s
specifications of the welfare function.

It is shown in the Annex that the utilitarian case under the Jorgenson-
Slesnick specification amounts to aggregating real consumption of different
groups of households by means of a geometric average. This is equivalent to the
Cobb-Douglas case under the Atkinson specification and is particularly simple to
implement. It implies measuring inequality I(W, V) as one minus the ratio of a
geometric over an arithmetic average of equivalent consumption of different
groups of households. We are now ready to move towards some illustrative empir-
ical results for both specifications.

3.2. Results

A first set of results is presented in Table 4. It starts with the elements of the
efficiency component of the social welfare measure. These are: (i) private house-
hold consumption expenditure as available from the U.S. National Income and
Product Accounts expressed in constant 2005 dollars; (ii) the economy-wide num-
ber of household equivalent individuals computed on the basis of three different
equivalent scales; and (iii) the ratio of (i) over (ii) which yields V, our measure of
efficiency. The notable point here is the large differences in level and evolution of
the number of household equivalent members between the multi-dimensional Jor-
genson-Slesnick measure and the single-dimensional Barten scale and OECD
scale. As the multi-dimensional adjustment has a stronger theoretical foundation
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TABLE 5
CONTRIBUTIONS TO GROWTH OF THE STANDARD OF LIVING, U.S.

Average annual growth rates

19482010  1948-1973  1973-1995  1995-2000  2000-2005  2005-2010

Egalitarian*
Standard of living 2.34 3.45 1.87 1.96 1.82 —0.27
(social welfare)
Efficiency (Personal 2.16 2.67 1.97 2.65 2.03 0.11
consumption
expenditure per
household equiv-
alent member,
2005 $)
Equity 0.17 0.78 —0.11 —0.68 —0.21 —0.37
Utilitarian*
Standard of living 2.24 3.09 1.90 2.20 1.93 —0.12
(social welfare)
Efficiency (Personal 2.16 2.67 1.97 2.65 2.03 0.11
consumption
expenditure per
household equiv-
alent member,
2005 $)
Equity 0.08 0.42 —0.07 —0.44 —0.10 -0.23

*see Annex for definitions.
Source: Jorgenson and Slesnick (2014), Table 3.7.

than the single-dimensional adjustment for household size only, we conclude that
important information gets lost by moving to a size-only equivalence scale. Obvi-
ously, the advantage of the single-dimensional equivalence scale lies in its simplic-
ity. But structural shifts in the composition of households other than their size
will go unnoticed and may introduce a bias of unknown size. Indeed, the number
of household equivalent members under the Jorgenson-Slesnick scale significantly
exceeds the population size of the U.S. While a declining household size (as
observed in the country) reduces the number of household equivalent members,
an upward shift in the age structure or a shifting ethnical composition towards
non-white persons will increase the number of household equivalent members. We
also note that the differences in trend between the two single-dimensional meas-
ures are small so the choice between single-dimensional scales—the Barten scale
and the OECD scale in the case at hand—will have little effect on the evolution of
the overall measure of efficiency.

The next step consists of computing the welfare measure V(W) along the
specifications in the Annex and de-compose social welfare into its efficiency and
equity components. We illustrate this step with results for (i) the utilitarian case
where social welfare reduces to a geometric average of individual real consump-
tion; (ii) the egalitarian case where maximum weight (within the other constraints
of the welfare function—see annex) is given to inequality. The results presented
are those by Jorgenson-Slesnick (2014) as they cover a time span of several deca-
des, appropriate to gauge trends in the overall evolution of social welfare and its
break-down into an efficiency and an inequality component.
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Over the period considered, efficiency growth was strongest between 1948—
73. This post-war period until the early seventies was also the time when equity
rose, however measured. Subsequent slowing of the growth rate of average con-
sumption per household equivalent member, combined with a rise in inequality
led to a slower growth in social welfare. Living standards actually declined during
the period 2005-10 where positive but weak efficiency growth is outweighed by a
rise in relative inequality. The rise in inequality and the drop in the standard of
living is perceptible under both the egalitarian and the utilitarian approach.?

4. CONCLUSIONS

Real household consumption per capita is a measure routinely employed as
an indicator of economic well-being. We argue that head-count measures of the
population should be replaced by measures of equivalent household members,
price indices should be group-specific, and equity considerations should be intro-
duced and made explicit.

Jorgenson and Slesnick (1983, 1987, 2014) have developed the theory and
methodology for full empirical implementation of these features. This may, how-
ever, not always be feasible, and the question is whether empirically more tracta-
ble measures of individual and social welfare can be derived that preserve some
key features of well-founded welfare measures. Statistical offices could use these
simplified approaches to gain experience in developing and analyzing distribu-
tional information within the setting of the national accounts. They could then
experiment with less restrictive assumptions about measures of individual and
social welfare in order to respond more fully to user interest in distributional
issues.

Four key steps are required to implement social welfare measures. The first is
a scaling of household consumption expenditure by the number of household
equivalent members. We find that the choice of the equivalence scale matters, in
particular when passing from the established one-dimensional, size-based scale to
a multi-dimensional scale that incorporates demographic variables other than
household size.

The second step is conversion of current price expenditure into constant
price measures. We use data from the U.S. Consumer Expenditure Survey and the
OECD national accounts to construct simplified national accounts compatible
measures of individual welfare. In particular we test the effects of using group-
specific deflators as opposed to aggregate consumption deflators from the
national accounts. We conclude that for the case at hand, effects are small.

3By way of comparison, we carried out an alternative computation following Sen’s (1973) social
welfare measure by adjusting the average consumer expenditure per household equivalent member by
the Gini coefficient. Over a comparable period (1979-2010), the two measures yield similar orders of
magnitude for social welfare (around 1.6 percent per year for our own result and 1.4 percent for Sen-
type measure). The correlation coefficient of yearly rates of change is around 0.7. However, differences
can be important for shorter periods. For example, while the Jorgenson-Slesnick (2014) measure shows
a decline in the overall standard of living in the years following 2005 this is not picked up by the simple
Gini-adjusted metric.
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The third step is aligning survey-based consumption categories to the con-
sumption expenditure categories in the national accounts. As the work of the EG
DNA shows, the effect on the resulting welfare measures for different household
groups can be significant and underlines the need for a careful adjustment of sur-
vey sources.

The fourth step is introducing a social welfare measure to aggregate across
individual welfare measures. Aggregate welfare, it is shown, can be presented as the
sum of an efficiency effect (directly available from the national accounts after appli-
cation of equivalence scales) and an equity effect that represents the welfare impact
of inequality. The key issue here is to make ethical judgements explicit as the size of
the equity effect will be directly related to society’s aversion to inequality which is a
normative choice. We discuss two specifications for a social welfare function and
identify one particularly simple case where the two measures coincide.

We conclude by recommending that distributional information should be
incorporated into national accounts. This process could begin with a household
satellite system for measuring consumption expenditure and income broken down
by relevant demographic and economic attributes such as household size, region,
age of household members and consumption and income levels, very much in the
spirit of Social Accounting Matrices that have long been present in the national
accounts literature. Such information provides the necessary ingredients to com-
pile group-specific cost of living indices, to express and to compare individual
economic well-being per household equivalent member and to construct a social
welfare measure with explicit normative choices.
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SUPPORTING INFORMATION

Additional supporting information may be found in the online version of this article at the
publisher’s web-site:

Annex: Further Discussion of Social Welfare Functions

Annex Figure 1: Sensitivity of Inequality Measures to Widening Distribution
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