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Measure for Measure
How Well Do We Measure Development?

The Agence Française de Développement and the EUDN network of European economists
have been co-organising an annual conference on development for eight years now.
Over time, this event has become a major landmark in Europe for the development
community. The one that took place on 1st December 2010 gathered over 1,000 partici-
pants from thirty countries. It returned to a core question: the measure of development
and, thus, its very nature. Do we really know what we mean when we talk of “development"
if we cannot agree on how to measure it?

Angus Deaton (University of Princeton), Sabina Alkire (University of Oxford), Claudia
Senik, Andrew Clark (Paris School of Economics), and Michel Aglietta (University of Paris X)
each gave their own answers by offering fresh research contributions. They thereby
pointed to a set of facts and questions that give a holistic and up-to-date vision of the
issue of measurement and of its implications. Francois Bourguignon (PSE), Alemayehu
Seyoum Taffesse (IFPRI Addis Ababa), Pramila Krishnan (University of Cambridge) and
Frank Lecocq (AgroParisTech) further enriched these analyses with their own critical
thinking. The quality of all these contributions and of the ensuing debates with the
public was widely applauded. This is well reflected in the present publication.
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Introduction
François Bourguignon, Paris School of Economics

The fact that economic growth is not necessarily synonymous with development and that GDP
can grow in a country for some time without noticeable improvement in the areas of poverty,
health or education has long been known. Yet development continues to be measured primarily
by GDP growth and public attention continues to focus on this statistic alone. Likewise, the fact
that populations increasingly participate in market activities is taken as a sign of progress, even
though it may come at the cost of shrinking non-market activities.The effectiveness of develop-
ment aid also continues to be evaluated on the basis of GDP growth, although its impact on
health or education may be more important in the medium-run. 

There are countless examples of the inadequacy of the GDP indicator to monitor development.
The key point is that GDP is no more than a measure of market activity within a country. In that
sense, it is an essential economic concept and a most useful indicator. But it does not measure
development in all its dimensions: material well-being , availability of public goods, quality of life,
social inclusion, access to justice, collective decision-making.…

But then, how should we measure and evaluate development? Should we define a multiplicity of
indicators that describe its various aspects, ranging from access to drinking water to the quality
of the judiciary system, from infant mortality to the democratic features of society, from the
calorie intake of the average citizen to reported individual satisfaction or happiness? Today,
international comparisons that use this type of indicator abound. What they mean, however,
remains ambiguous These international comparisons sometimes attract the public’s attention
but they are often more like statistical games with no strong or obvious implications in terms
of development. 

Should we then try to integrate all the dimensions of development and define an aggregate
indicator that would include all of them? This “super-GDP” would go far beyond an indicator
such as the Human Development Index (HDI) used by the UNDP and presently being extended
to account for inequality. Although attractive, this approach is not necessarily the soundest.
The various dimensions of development are simply not comparable, and it is impossible to
imagine them being interchangeable as would be implicitly the case within an aggregate index. 

Such are the questions that were addressed by top international experts in this joint AFD/
EUDN conference on “Measuring Development”. Each of them, in their own field, will focus
on approaches that can be taken as alternatives or complementary to traditional statistical
measures not only to quantify economic and social progress, but also to design and monitor
better development strategies. 

Seminaire_N3_BAT2  1/12/11  10:45  Page 7



The issues to be covered notably included the increasing use made of various types of household
surveys and their limits, whether the focus is on economic well-being , health or poverty when
defined as a truly multi-dimensional concept. Attention was also drawn to the new indicators
that summarise the various aspects of development through the average individual subjective
satisfaction of a population and how this may compare with more traditional objective measures.
On a different topic, special focus was given to the issue of “development sustainability”,
in particular through the concept of “net effective savings”, which takes into account the
consumption or depreciation of various stocks of natural, material, human or social resources.

The specific topics covered by the various papers and discussions in this volume are:  

International pricing, national accounts, and household surveys: 
how can these data inform us on standards of living, poverty and inequality?

Today, we have more and better quality measures of economic development than ever before.
Household surveys are constantly growing in number and availability, providing us not only with
data on household income and expenditure, but also direct measures on health, particularly
on anthropometrics, infant mortality, and self-reported material and emotional well-being.
The latest round of the International Comparison Project (ICP) collected prices of comparable
goods in 146 countries, many of which had not yet come under study. These data bring new ideas
and new insights on national and individual economic development. Yet, there are persistent
problems of interpretation and consistency between these different types of data. Why is world
poverty not retreating as quickly as one might expect in view of global economic growth?
Why are Indians consuming fewer and fewer calories when their nutritional status is so low
and their incomes rising rapidly? Why does economic growth not always tie up with an improved
feeling of well-being in a population? And how should we interpret the pronounced increases
in poverty and inequality estimates shown by the ICP.

The multidimensionality of poverty

The multidimensionality of poverty is very inadequately accounted for in conventional statistics.
The indicator most often used is “monetary poverty”, which is generally defined as monetary
income (or consumption) below an arbitrarily set threshold. However, other kinds of deprivation,
such as no access to basic infrastructure, health care, education or public decision-making are
equally important — and do not neatly correlate with income.

So far in the research on poverty, the spotlight has been on “monetary poverty”, while data
on access to safe drinking water, infant mortality, illiteracy or political participation have been
treated separately. Recent studies have tried to remedy this approach by integrating the dif-
ferent dimensions of poverty. In line with Sen’s “capability” approach, they explore different types
of deprivation that reflect the various facets of poverty. They also pay particular attention to areas
where these different dimensions may overlap when one is assessing the severity of poverty. 

[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 20118
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The 2010 UNDP report on human development illustrates this approach. It shows more spe-
cifically that multidimensional measures of poverty based on a small number of deprivations lead
to international rankings that may differ substantially from rankings based solely on monetary
poverty — and of course on GDP.  

Measuring development through individual subjective satisfaction 

Defining a single indicator that aggregates the different dimensions of development presup-
poses that “weighting” indices have been fixed for calculating a weighted sum of indicators
corresponding to the various dimensions. However, it is almost impossible to reach a consen-
sus on what coefficients should be used for this weighting. On the other hand, the subjective
satisfaction indicators can be taken as producing exactly this type of aggregation at the level
of each individual in society. Average individual satisfaction thus implicitly provides a solution
to the problem of aggregating the different dimensions of development.  

Considerable work has recently been done on all these data on satisfaction, sometimes also
dubbed “happiness” data. The question is knowing to what extent these data can actually be
used as development measures, and serve cross-country or intertemporal comparisons. More
importantly, the pivotal question is knowing how they correlate with traditional development
indicators. 

According to the Easterlin paradox, an unexpected rise in a country’s income per capita
improves subjective satisfaction, but only for a time. In the near-to-mid run, a correlation
between income and satisfaction does indeed exist. But in the long run, people become used
to their new level of income and their satisfaction ends up no higher than it was before their
income rise. It would be useful to know whether this paradox also applies to other aspects of
development and well-being and if it is present in all cross-country comparisons. 

Sustainable growth: do we really measure the challenge?

If the project of sustainable growth is to be taken seriously, this poses hefty challenges for
economic science, for our accounting systems and for economic policy choices. After decades of
capitalist accumulation underpinned by the unbridled exploitation of natural resources, it is
now recognised that these may not be infinite, that the stability of our ecological systems,
and by the same count the well-being of future generations, are far from secure. These goods
therefore take on a value. But how can this value be measured seeing that there is no historical
precedent, no corresponding market, no commonly agreed norms to set priorities? What
discount rates should apply? Can environmental goods be substituted for other goods? The
questions are many and the debate continues to swell. At the heart of the sustainable growth
revolution is the challenge of mapping and measuring hitherto largely unexplored terrain. The
definitions of capital, savings, investment and welfare need adjusting to reflect the importance
of intangible capital, natural capital and the uncertainty that threatens the stability of the Earth’s
climate system. This means no less than an overhaul of our entire definition of wealth and thus
our changing national accounts system and statistical machinery, in order to accommodate
these dimensions. 

Seminaire_N3_BAT2  1/12/11  10:45  Page 9
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The reader might think that these diverse papers raise more questions than answers. In a
domain whose complexity is becoming more apparent with each passing day, this is more or
less inevitable. However, the overall approach is still useful. Limiting ourselves to a few simple
development indicators, as we often tend to do, simply because they are relatively easy to
observe, boils down to looking for our keys under a lamppost because there is more light there.
Thinking on development over recent decades has partly involved identifying these different
dimensions and shedding more light on how they interact. "Measuring development" now
needs to take stock of the progress made with these dimensions, be it economic activity, health,
education or the environment, to understand their origin and implications and, finally, to
make some kind of synthesis. The papers that follow highlight the progress achieved in this
direction and also point out some key shortcomings for which our metrics must try and find
an answer. 

Seminaire_N3_BAT2  1/12/11  10:45  Page 10
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1.
Measuring

Development: 
Different Data,

Different 
Conclusions?
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1. Measuring Development:
Different Data,

Different Conclusions? [ 1 ]

Angus Deaton, Princeton University

Abstract
We now have more and better measures of economic development than ever before. The
number and availability of household surveys have been improving over time. These surveys
provide data, not only on household incomes and expenditures, but also on direct measures
of health, particularly on anthropo¬metrics, on infant and child mortality, as well as on self-
reported measures of well-being and emotional experience. It is possible, for the first time,
to compile global maps of multiple components of human welfare.The latest round of the
International Comparison Project ( ICP) has collected prices of comparable items in 146
countries, many of which have not been previously surveyed. These new data have brought
many new insights and new discoveries about economic development of both nations and
of individuals. Yet there are also problems of interpretation and consistency between the
different types of data. Why does world poverty not fall as fast as might be expected given
the amount of growth in the world? Why are Indians consuming fewer and fewer calories
when their nutritional status is so poor, and their incomes are rapidly rising? Why is economic
growth not always associated with improvements in self-reported well-being? And how should
we interpret the marked increases in estimates of global poverty and global inequality that
came with the latest data from the ICP? This paper reviews these puzzles and questions and
identifies key questions that need to be resolved.

[1 ] I am grateful to Olivier Charnoz, Eric Jourcin, Robert Peccoud and Cecile Valadier for comments on a previous draft.
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Three topics: prices, poverty 
and inequality; hunger; and health
In this paper, I review recent developments in
measurement and identify several outstanding
puzzles and questions. I focus on three speci-
fic areas. First is the most recent revision of
the International Comparison Program (ICP),
benchmarked on the year 2005, and pub-
lished early in 2008 (World Bank, 2008). These
new numbers — price indexes based on millions
of prices from 146 countries — changed our view
of the world, moving poor countries further
away from rich countries and so expanding
measured world inequality. They were also
accompanied by a major upward revision of
the number of poor people in the world. My
second topic is the measurement of global
hunger, a topic that attracted a great deal of
attention when the Food and Agriculture
Organization of the United Nations estimated
that the food price spike in 2008 and the
financial crisis of that year has led to an increase
of nearly 200 million people in hunger (FAO,
2009). I discuss the origins of such numbers,
question their relevance, and present some
alternative, new calculations. 

Third and finally, I turn to the question of how
to think about health and income together.
I argue that when we are concerned with
measurement, multidimensional measures
are what are required, and that these, as in
Alkire and Santos (2010), need to be calculated
from surveys that collect multiple measures
for each respondent. Measures that are com-
puted from national averages ignore one of
the most important aspects of poverty and
deprivation, that deprivations in different

More data, better data 
and a broader perspective
The measurement of economic development
has changed beyond recognition in the last
twenty years; old measures have been impro-
ved, made available for many more countries
and with greater frequency, and many new
measures exist. At the same time, the concept
of economic development moved on from
an exclusive focus on growth in real incomes
— and a view of poverty and deprivation as a
lack of real income — towards the inclusion of
other dimensions of human welfare, among
which health has received the most attention.
This conceptual change owes a great deal to
the work of Amartya Sen who in Development
as Freedom (1999), emphasizes that these
multiple dimensions are not only components
of welfare, but also interact as causes of dev-
elopment and deprivation. The change was
recently given further impetus by the work
of the Commission on the Measurement of
Economic and Social Progress (Stiglitz, Sen
and Fitoussi, 2009), which recommended the
systematic incorporation into official statistics
of broader conceptions of welfare, supported
by many new measures. The new and better
data are the basis for an explosion of work, not
only in measurement, but also in the investi-
gation and understanding of mechanisms,
particularly those linking income and health.
Yet new information often poses challenges,
in understanding why it contradicts previous
perceptions, or why it appears to undermine
what are seen as well-established regularities. 

Introduction

Seminaire_N3_BAT2  1/12/11  10:45  Page 14
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Prices, poverty and inequality
• The price data from the latest round of the
International Comparison Project are better
and more comprehensive than those from
any previous round. However, the high quality
of these data has also clarified a number of
remaining issues (section 1.2.). The ICP is used
to convert national income estimates to “real”
comparable units,  so the quality of those
numbers are only as good as the underlying
national accounts which, in many cases, are
weak. Improving national accounts should be
prioritized by the international community. 

• Improvements in the ICP have clarified the
conceptual difficulties of making real income
comparisons between widely different econo-
mies. Real income comparisons between even
major countries, such as the US and India, or
Britain and China, are subject to much larger
margins of uncertainty than are commonly
recognized (section 1.2.1.). When people in dif-
ferent countries have different patterns of
consumption, there is no non-arbitrary way
of calculating cost-of-living index numbers
with which to compare them.

• Global poverty estimates use a common
international poverty line that is defined as
the average of poor country poverty lines.
Given revisions of the PPP exchange rates with
each ICP, and given revisions of the countries
in the average, the global poverty counts are
subject to large revisions, in the most recent
case, an upward revision of half a billion peo-
ple that has made global poverty more Asian,
and less African. Such moving targets under-
mine any serious program for international
poverty reduction (section 1.2.2.). Given the
current procedure for defining the global line,
such revisions cannot be avoided. 

dimensions are positively correlated: people
with low income are typically also people with
poor health, poor access to education, and
less than full participation in political and civil
life. However, when we go beyond measure-
ment and try to understand the causes of
poverty, it is essential to keep the different
measures distinct, and to resist the tempta-
tion, in spite of the correlations, to use one
dimension as a proxy for another. There are
many instances where health and income do
not go together, and to take income as an
indicator of health, or improvements in health
as an indicator of economic growth misses
the reasons why they are different. Healthcare
policy and innovation in healthcare provision
are both capable of improving health in the
absence of economic growth (or of failing to
do so in its presence) so that it is often the div-
ergence between the measures that identifies
the importance of policy and of innovation.

The main arguments: 
a guide to the paper
The paper covers a lot of ground, and the
arguments are sometimes detailed. So it is
useful to anticipate the main conclusions and
link them to the sections where they are dis-
cussed in detail. 

• More than at any time in history, we have a
wealth of data from most of the countries
around the world. Although there are gaps,
we now have an unprecedented collection of
data on prices, incomes, health, and well-being.
In many, although not all, cases, these data are
collected on a comparable basis so that there
are new opportunities for the global mapping
of human welfare (section 1.1.1.). Better data also
raise a number of puzzles and contradictions
(section 1.1.2.).
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•The PPPs are currently revised only with
each new round of the ICP. A more continu-
ous process of revision, depending on exactly
how it is done, could modify or even reverse
the rate of global poverty decline, and could
convert decreasing global inequality to increa-
sing global inequality.  Once again, there is
much more uncertainty than is commonly
recognized (section 1.2.3.).

• Poverty counts and inequality measures are
undermined by major discrepancies between
national accounts and household surveys in
many countries, not only in levels, but also in
rates of growth. Poverty, as measured from
household surveys — as done by the World
Bank — declines less rapidly than would appear
to be warranted by the amount of economic
growth in the world. Reconciling national
accounts and household surveys should also
be an international priority, though there are
a number of political and statistical obstacles
(section 1.1.2.).

Hunger
• Given the uncertainties associated with
comparisons of real income, poverty counts,
or global measures of inequality, as well as for
substantive reasons, there is much to be said
for paying attention to other measures of
welfare. One such is whether or not people
are well-nourished. There are two classes of
hunger measures, undernutrition — people
not having enough to eat — and malnutrition
— people’s bodies showing the signs of inade-
quate nutrition, for example by being too
thin or too short (section 1.3.)

• The hunger measures produced by the FAO
are undernutrition measures, which calculate —
or forecast — whether incomes and food prices
will allow people to buy what they need. The
“flash” numbers are entirely forecasts, but I

develop independent evidence (from Gallup’s
World Poll, which asks people if they have
enough money to buy food) that confirms at
least some of the spike in undernutrition in
2009 (sections 1.3.1. and 1.3.4.). 

• Direct measures of malnutrition — based on
the measurement of heights and weights — are
both conceptually and substantively different
from the measures of undernutrition. Because
these data come only with a lag , we do not
have data for the most recent years, but the
geographical pattern of malnutrition is very
different  from the geographica l  ( largely
income-related) pattern of undernutrition.
On average, malnutrition is much worse in
South Asia than in Africa, in spite of higher
levels of income and lower levels of undernu-
trit ion;  the reasons for this  are not wel l
understood. Measures of deprivation that
include measures of malnutrition in addition
to income poverty further shift the preva-
lence of poverty from Africa to South Asia
(section 1.3.2.).

• The complexity of the relationship between
income and nutrition is illustrated by current
trends in India, where rapid economic growth,
together with poverty reduction, have been
accompanied by declines in per capita calorie
consumption, in spite of some of the world’s
highest levels of malnutrition (section 1.3.3.).

Health and health & income
(section 1.4.)
• There is legitimate demand for indexes that
combine health and income measures into a
single index. Standard methods of combining
means are much inferior to methods, such as
the new multidimensional indexes, that agg-
regate at the individual or household level,
though the latter  has  more severe  data
requirements.

[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201116
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• For understanding the process of develop-
ment, it is important not to conflate health
and income (or other components of well-
being) because they do not always move
together, often precisely because of the gov-
ernment policies whose effects we need to
understand.

Self reported well-being 
(section 1.1.2.)
• Self-reported well-being (SWB) measures
have recently received a great deal of atten-
tion. While they are often useful, they need to
be treated with skepticism, if only because
adaptation can make them unreliable guides
to objective deprivation. 

• Contrary to much of the l iterature, it is
important to distinguish different measures
of SWB. In particular, life evaluation measures
behave differently than emotional measures.
It is likely that life evaluation is less subject
to adaptation than are measures of emotional
well-being, and thus arguably more suitable as
a measure of development.

• The Easterl in  paradox,  that  economic
growth is not accompanied by improvements
in well-being is still alive, if under increasing
attack. Until it is resolved, it is hard to recom-
mend SWB measures as a gauge of economic
development. 

Political economy of global
measures
• Global measures of development — poverty,
inequality, hunger, or price levels — operate in
an entirely different political environment
than do domestic measures. The latter, for
example domestic consumer price indexes,
feed into domestic policymaking , and are
typically subject to oversight procedures that
constrain both the statisticians who produce
the data and the politicians and policymakers
who use them. The international agencies
who produce global statistics are subject to
no such oversight, and so are not protected
against even ill-founded suspicion that they
manipulate the numbers in their own inter-
ests. The World Bank’s upward revision of
500 million people in poverty is of a magni-
tude that is hard to imagine in any important
domestic statistic, and the lack of any major
reaction from the international community
suggests that global measures play little or no
role in international policymaking; if so, their
significance is unclear.

• If the international development commun-
ity believes that global measures of develop-
ment are important, it should consider better
monitoring and oversight of the production
of the most important measures.
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1.1.1. Surveying the data landscape
In his famous 1955 paper on income inequality,
Simon Kuznets had data for only six coun-
tries: Britain, Ceylon, Germany, India, Puerto
Rico and United States. In the first ever paper
on counting global poverty, Ahluwalia, Carter,
and Chenery (1979) had sufficient distribu-
tional data to calculate poverty rates for 36
developing countries. They also used data on
purchasing power exchange rates from the
first two phases of the ICP published in Kravis,
Heston and Summers (1978) to calculate a
global poverty line. Kravis et al. used ICP data
that were benchmarked (meaning there were
actual price data) for 16 countries, and extrap-
olated their results to a total of more than 100
countries. By contrast, for the latest round of
the ICP, the World Bank (2008) collected prices
for 146 countries, and Chen and Ravallion’s
(2010) most recent counts of global poverty
use almost 700 household surveys from
developing countries, many of which, like the
Bank’s Living Standard Measurement Surveys,
collect data not just on income and consump-
tion, but on health, education, child mortality,
anthropometrics, calorie intake, and a host of
other topics.

There have also been major advances in the
collection and availability of data on health,
although major gaps remain. The system of
Demographic and Health Surveys (DHS) has
evolved from what was originally an almost
exclusive focus on reproductive health. The
contemporary DHS collects data not only on

reproductive histories — which are the basic
material for estimates of infant and child
mortality in countries without complete vital
registration systems (the majority of poor
countries) — but also collects weights and
heights, at first for children, then for adult
women, and most recently for adult men.
Such data have been collected piecemeal
in some countries; for example, India has a
national nutritional monitoring bureau that
covers only part of the country in some years,
and which has used different standards in
different surveys. But the DHS system uses
comparable questionnaires in different coun-
tries. This may not always be ideal for the
country, but it is a boon for researchers who
are beginning to paint something like a com-
plete picture of nutritional status around
the world measured, not by food intake, but
by physical outcomes. The DHS also collects
information on the ownership of a range of
durable goods which, following Filmer and
Pritchett (1985), has become a widely used
measure of economic status in the absence
of questions on wealth, income, or expendi-
ture (for which it is a far from perfect substi-
tute). I should also note the role of the DHSs
in testing for HIV-status, a program that caused
a major reassessment of global prevalence
and its distribution across countries.

At the aggregate level, the WHO collates and
makes available national data on mortality rates
by age, sex, and cause of death. These are of
most use for the richer countries of the world

[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201118

1.1. More data, better data: 
benefits and challenges

Seminaire_N3_BAT2  1/12/11  10:45  Page 18



which have the complete vital registration
systems from which the WHO mortal ity
database is assembled, though there are good
data for a number of middle-income coun-
tries, for example in Latin America, and one
or two poor countries, such as Sri Lanka, which
have exceptionally complete data. India and
China do not have complete vital registration
systems, but have other methods of compil-
ing national estimates of mortality by age and
sex, though they lack the detail that is avail-
able for the OECD countries. The absence of
adequate adult mortality data for most poor
countries, including almost all of sub-Saharan
Africa, remains the most glaring deficiency
in the system of global  health statist ics .
Christopher Murray and his colleagues at the
Institute for Health Metrics have recently
pieced together all of the fragmentary data
that is available to provide a set of new esti-
mates of child and adult mortality by cause of
death (Rajaratnam et al., 2010a, b). These rely
heavily on imputations, for example, from
small areas with good data to large areas with
none, and while these numbers are almost
certainly the best that can be done, they
should be treated with caution and should
not disguise the underlying absence of hard
numbers. In particular, in most of the places
where adult mortality is highest, we do not
have the kind of data that is required to mon-
itor and evaluate local and international health
interventions.

Another rapidly expanding area is the meas-
urement of self-reported well-being (SWB),
or what is often called “happiness”, though
this designation can be seriously misleading.
The World Values Surveys, beginning in 1990,
have asked a range of life-satisfaction ques-
tions; in the first wave, these surveys were not
nationally representative in the relatively few

poor countries included (deliberately so) but
this has been progressively rectified in waves
2 through 4, the last of which was collected in
2005; a 2010/11 wave is currently in the field.
While this will provide a 30-year series for
many countries, the analysis of change in poor
countries is dangerous because of the changes
in selection. There are also systems of “Baro-
meter” surveys for Europe, Latin America, Asia,
and some countries in Africa, some of which
collect SWB data. 

An important new entrant into this area is the
Gallup World Poll, whose ambitious aim is to
provide ongoing monitoring of all of the peo-
ple in the world. Begun in 2006, it has so far
collected data in more than 150 countries,
although not every country is covered in
every year. The World Poll is distinguished by
the fact that the identical core questionnaire
is given to all respondents in all countries; while
this limits the range of topics, it provides an
unusual degree of international comparability.
The questionnaire is administered by phone
in rich countries, and face to face in poor
countries, and the questions have been tested
and tailored to avoid mode bias; the samples
are typically 1 ,000 respondents,  although
sometimes larger, and except in a few cases
where regions of countries are inaccessible,
are nationally representative. The World Poll
asks a number of questions about self-
assessed economic status, one of which on
not having enough money to buy food, I shall
use in section 1.3. below. It is also unusual in
having an array of different questions about
self-reported well-being , so that it is possible
to distinguish between hedonic well-being
(happiness, enjoyment, sadness, stress, etc., as
experienced yesterday) and life evaluation,
which asks people to think more broadly
about how their lives are going. The Gallup
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the latter matters for the measurement of
poverty. On the almost certainly correct
assumption that the errors are not only in the
surveys, the discrepancy also casts doubt on
the measurement of aggregate consumption
and GDP. For example, in both India and the
United States, per capita consumption esti-
mated from the household surveys rises one
percent a year more slowly than does per
capita consumption measured in the national
accounts. Some, but not all of the discrepancy
can be attributed to differences in coverage
and in definition; there are many imputed
items in the national accounts — imputed rent
for housing and financial intermediation indi-
rectly measured are two of the most impor-
tant — none of which show up in the surveys.
It is almost certainly true that the surveys are
missing progressively more expenditures over
time, perhaps because the responsibility for
spending is more widespread over household
members than it used to be, so that the “single
knowledgeable respondent” mode of inter-
viewing misses more and more. In the US,
there are many cross-checks on most aggre-
gate consumption items in the national
accounts, so that the burden of proof tends
to fal l  on the surveys.  But the qual ity of
national accounts is much lower in many poor
countries, with many numbers l ittle more
than guesses, so there is no such presumption
internationally. One study in India by official
statisticians, Kulsheshtra and Kar (2005), looked
at discrepancies in food categories, and while
there was plenty of blame to go round, the
surveys were more often judged to be correct.
In Deaton (2005), I argue that there are reasons
to suppose that national income accounting
procedures tend to overestimate growth rates
when growth rates rise, for example by double-
counting intermediates by using short-cuts
that were designed to work at lower levels of

Organization undertakes the World Poll as a
commercial venture (why did none of the
international agencies collect this kind of
data?), which has the disadvantage that the
data are not publicly available.

1.1.2. Puzzles and challenges
The new round of the ICP has raised many
issues, if only because the picture of the
world that it paints is so different from the
picture that was previously familiar. It not only
gives us a new and much more unequal
world, but presents us with the problem of
how to link it with the old world. Can we sim-
ply accept the new shape of the world ,
together with the old rates of growth, and
discard the old shape altogether, which would
be appropriate if the new data simply cor-
rects errors in the previous data, and as is
done in the World Bank’s widely used World
Development Indicators. Or was there some
truth to the old estimates, so that we need to
change our views of growth too? I will deal
with some of these questions in section 1.2. 

Surveys and national accounts

The expansion in the number of household
surveys has also highl ighted an issue that
has been long known in individual countries,
including India and the United States, but which
appears to be of much wider applicability (see
Deaton [2005] for a full account on which the
following summary is based). It turns out that
the surveys are generally inconsistent with the
national accounts, both in the structure of
expenditures over groups of goods and serv-
ices, but also in their estimates of the rate of
growth of per capita consumption over time.
The former matters (among other things) for
the construction of index numbers, such as
purchasing power parity exchange rates, while
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Pinkovskiy and Sala-i-Martin (2009) use a
variant of the same method, and find that
their estimates of rapid poverty decline are
robust to a wide range of variations in their
assumptions, except the crucial one of replac-
ing national accounts means by survey means,
which they do not consider. None of these
papers offer a rationale for believing that
national accounts are correct and surveys
wrong, nor do they explain what assumptions
are required to justify discarding the survey
mean while accepting survey measures of
dispersion; one possible account is given in
Deaton (2005), but it requires special assump-
tions whose validity is far from obvious. So it
seems unlikely that these optimistic calcula-
tions are correct, though it is also most likely
true that the Bank poverty estimates, which
are based entirely on surveys, understate the
rate of decline of income poverty.

Hunger, nutrition and mortality

Another set of contradictions arises in the
measurement of hunger and nutrition. One im-
portant distinction is between undernutrition
— which refers to people not having enough to
eat — and malnutrition — which refers to people
being physically underdeveloped, by being
too thin or too short (or both) or, in extreme
cases, showing clinical signs of malnutrition,
such as edema, marasmus or kwashiorkor.
Undernutrition is measured either by collect-
ing food consumption data and converting
them into calories, protein, fat, and micronu-
trients, or through specialized nutritional sur-
veys that directly monitor individual intakes
of food. Malnutrition is measured by anthro-
pometric measurement of height and weight
for adults and children; these measures are
usually included in dedicated nutritional sur-
veys, but rarely in household expenditure sur-
veys. Data from many countries are now avail-

income. But it is difficult to persuade the gov-
ernments of rapidly growing countries to risk
downgrading their own success by digging
too deeply into their national accounting
practices.

That survey means grow more slowly than
the corresponding means in the national
accounts also makes mischief with the meas-
urement of poverty. In early poverty meas-
ures, such as the Ahluwalia et al. (1976) or the
government of India’s own procedures, and in
historical reconstructions of global poverty,
most notably Bourguignon and Morrisson
(2002), poverty was estimated from the
national accounts data, supplemented by dis-
tributional data from the surveys. For exam-
ple, the combination of an assumed lognor-
mal distribution whose variance is estimated
from a survey and mean per capita consump-
tion from the national accounts identifies the
position of the distribution, and yields the
fraction of the population below any given
poverty line. Most contemporary poverty
estimates, including the World Bank esti-
mates, work directly from the surveys, and
calculate the headcount ratio from the actual
empirical distribution, without reference to
the national accounts. When survey means
are growing more slowly than the means in
the national accounts, the “old” procedure
will show more rapid poverty decline than the
“new” procedure. Without an as yet unat-
tained understanding of the differences
between the two sources, we have no way of
deciding which rate of poverty decline is cor-
rect. Several authors, most notably Bhalla
(1997) and Sala-i-Martin (1998) use the “old”
procedures, and (unsurprisingly) claim that
the World Bank estimates, which use the
“new” procedures, are understating the rate
of poverty decline. In a more recent paper,
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able through the DHS system, as well as
through UNICEF’s Multiple Indicator Cluster
Surveys (MICS), and the WHO’s World
Health Surveys (WHS). In a straightforward
world, food consumption would rise with
income, calories and other nutrients with food
consumption, and both undernutrition and
malnutrition would fall along with income
growth. Across countries, undernutrition and
malnutrition would be lower in richer coun-
tries than in poorer countries. Unfortunately,
the world is a good deal more complicated,
and none of these propositions is generally
correct. I elaborate and discuss some of the
possible reasons in section 1.3. below. 

Rates of infant and child mortality are impor-
tant indicators of deprivation and, in the
absence of adult mortality data, are used to
estimate variations in life expectancy at birth,
albeit with some allowance for mortality from
HIV/AIDS. Mortality rates and life expectancy
are closely related to income across countries,
but once again there are puzzles: child mor-
tality is much higher in sub-Saharan Africa than
in South Asia, in line with income differences,
while malnutrition is lower in Africa. The rate
of economic growth strongly predicts pro-
portional changes in child mortality, but not
absolute changes, essentially because eco-
nomic growth is higher and child mortality
lower in the richer countries. Increases in life
expectancy in rich countries have recently
been driven by decreases in mortality among
middle aged and elderly adults, while increase
in life expectancy in poor countries — other
than those affected by HIV/AIDS — have been
largely driven by decreases in infant and child
mortality. These patterns have implications for
how we think about and measure overall well-
being , as well  as for thinking about policy.
I turn to these questions in section 1.4.

Self-reported well-being

I close this section with some remarks on the
measurement of “happiness”, or better, the
measurement of self-reported well-being
(SWB). The topic is dealt with elsewhere in
this set of papers, so I can be brief. Routine
measurement of SWB is recommended in
Stiglitz, Sen, and Fitoussi (2009), a third of
which is devoted to the topic. At its most
ambitious, “happiness” responses are treated
as definitive measures of human well-being ,
and the maximization of total measured hap-
piness becomes the only criterion for public
policy, views that are endorsed — with only
minimal qualification — by Layard (2005). But
most writers in the f ield have expressed
greater skepticism. Indeed, there are good
grounds for not accepting self-reported well-
being as definitive at all, grounds that are per-
haps particularly relevant in the context of
assessing poverty and deprivation. Sen writes:
“a person who has had a life of misfortune,
with very little opportunities, and rather little
hope, may be more easily reconciled to depri-
vations than those raised in more fortunate
and affluent circumstances. The metric of hap-
piness may, therefore, distort the extent of
deprivation, in a specific and biased way. The
hopeless beggar, the precarious landless labo-
rer, the dominated housewife, the hardened
unemployed or the over-exhausted coolie
may all take pleasures in small mercies, and
manage to suppress intense suffering for the
necessity of continuing survival, but it would
be ethically deeply mistaken to attach a corre-
spondingly small value to the loss of their well-
being because of this survival strategy ” (1987,
pp.45-6).

This ethical mistake can be avoided by fol-
lowing a capabilities approach, by which we
measure aspects of capabilities — income, life
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expectancy, malnutrition — without necessarily
expecting to be able to combine them into a
complete ordering (Sen, 2009). 

Sen’s concerns must be taken seriously, but
whether or not SWB measures have the sort
of bias identified by Sen is an empirical matter,
at least in part. Nothing rules out the possibil-
ity that some SWB measures are good indica-
tors of capabilities, and even if they cannot
serve as overall indicators, they are certainly
important measures in their own right: it is
surely better to be happy than sad, to be care-
free than to be worried, and to perceive one’s
life as going well rather than badly. On this
empirical evidence, the jury is still out. In par-
ticular, there is no complete resolution of the
Easterlin (1974) paradox that at least some
measures of SWB have not increased with
economic growth, although Stevenson and
Wolfers (2008) have made some progress in
that direction. If economic growth brings no
increase in SWB, most economists still tend
to believe that this reveals the deficiencies of
SWB measures, and not follow Easterlin and
Layard into the belief that economic growth
does not improve the human lot. It turns out
that it is important not to treat all SWB meas-

ures as the same because they correspond to
different aspects of well-being. In particular,
measures of momentary affect (or affect yes-
terday) capture current hedonic well-being —
the experiences that make up the emotional
texture of life — while life evaluation measures
capture, not people’s current feelings, but
how they think about their lives, the distinc-
tion between experiencing life and thinking
about it (Kahneman and Riis, 2005). Across
countries, the Cantril life evaluation measure
(a scale of 0 to 10 from the worst possible life
to the best possible life) is astonishingly well
predicted by (the logarithm of) per capita
GDP, both among individuals and national
averages (Deaton, 2008). Within the contem-
porary United States, hedonic experience
responds to household income, but satiates at
an income level of around $75,000, whereas
life evaluation continues to rise with income
(Kahneman and Deaton, 2010).  There is at
least the possibility here that life evaluation
measures do respond to economic growth
over time, which would help resolve the
Easterlin paradox, although we do not yet
have long enough time series of the Cantril
measure to know. 
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1.2.1. Background
The rounds of the International Comparison
Project are like successive Olympic Games. Like
the Olympics, they do not happen every year,
and in the first modern games only a few
countries sent competitors. There were only
a few events, and standards of competition
were relatively low. The participants were
amateurs with day jobs, and while they were
great natural athletes, they did not take their
training very seriously. Yet the first modern
Olympics was a watershed, which eventually
grew into the record-breaking , professional
event that it is today, in which almost all of
the nations of the world come together into a
truly global competition. The ICP began in the
late 1960s and early 1970s with Alan Heston,
Irving Kravis, and Robert Summers from the
University of Pennsylvania, and Zoltan Kenne-
ssy from the United Nations. The first round
in 1967 had only six countries with four more
added in 1970, and prices were collected for
only a small range of goods and services. Since
then, each round had become bigger and
better  (and more expens ive) ,  with more
countries represented, with the involvement
of more and more professional statisticians
and economists, and with lots of preparatory
training in the form of expert workshops,
theoretical papers, and figuring out how to
deal with problems that could not be solved
in the previous round. The 2005 round was
by far the most professional, the biggest, the
most thoroughly researched, and the most
international — with 146 countries. 

ICP 2005 incorporated many improvements
over the previous round in 1993, and perhaps
the simplest summary is that the statistical
procedures were so much better that the new
estimates of PPPs are not really updates of
the old, but a whole new set of incomparable
numbers. In 1993, many countries had their
PPPs imputed, because no price data were
collected for them; these absentees included
both India and China. The definitions of com-
modities and services were much more care-
fully specified in ICP 2005. And perhaps most
importantly, the regional structure of the ICP
was complemented by a strong global office,
run by the World Bank, which developed and
implemented a coherent plan for transforming
a system of regional PPPs into a global set of
estimates. The 1993 round was not centrally
coordinated or controlled and, in the face of
underfunding at the center, became a set of
regional exercises, carried out at different times,
each of which collected data and calculated
regional PPPs. A UN report in 1997, under the
chairmanship of Jacob Ryten, concluded that
the estimates from ICP 1993 were not credible
and concluded, with faint praise, that “the ICP
is a programme worth keeping but that its cur-
rent condition, if little is done about it in terms
of credibility, quality of output, and survival
prospects, is poor ”.

The linking of the regions in the ICP 2005 is
not without its problems. The most serious of
these are not fail ings of the ICP itself,  but
reflect conceptual differences in making com-

1.2. The 2005 revision 
of the ICP and its consequences
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parisons between countries whose patterns
of consumption and relative prices are rad-
ically different from one another. It is one
thing to make PPP comparisons of France and
Germany, or of Kenya and Tanzania, but we
are on altogether more difficult ground when
we come to compare Canada with Cameroon,
Japan with Senegal, or Bolivia with Tajikistan.
For example in Deaton (2010), I discuss the
case of Cameroon and the U.K., whose bilat-
eral price comparison is a component of the
broad regional PPPs that link the regions. Air
travel is very expensive in Cameroon, but its
share in consumption is very small, so we might
expect the high price to play little role in the
bilateral comparison. But the price indexes that
compare Britain and Cameroon use weights
that are averages of the weights in the two
countries, so the high price in Cameroon
attracts half of the large British weight on air
transport, and plays a significant part in the
overall PPP. The relevance of such compar-
isons for the average citizen of Cameroon can
be doubted, let alone for someone living at
the global poverty line. More generally, the
goods that are chosen for comparing across
countries should be both truly comparable
and widely consumed in both countries, crite-
ria that are often in conflict. These and other
outstanding issues for the ICP are discussed in
Deaton and Heston (2010).

Finally, I note an important issue that is some-
times misunderstood. The ICP collects data
on prices; it does not collect data on the
national accounts of the participating coun-
tries. Although the ICP may sometimes lead to
technical improvements in national accounts,
the ICP’s price indexes depend on weights
from the national accounts, and its estimates
of consumption or GDP at international prices
come from deflating country estimates in local

currency by the ICP’s PPP exchange rates. A
broader ICP might one day collect informa-
tion on quantities as well as prices, but it does
not do so today, nor did it do so in the past.
The ICP quantity comparisons are only as good
as the national accounts that go into them,
over which the ICP has no direct control.

As elaborated below, the consumption PPPs
play an important role in the calculation of the
World Bank’s global poverty counts. An often-
heard criticism is that the weights for these
PPPs are the aggregate weights from the
national accounts, which do not reflect the
consumption patterns of the poor. While that
criticism is correct in principle, the reworking
of the weights for PPPs in Deaton and Dupriez
(2011) shows very little difference. While it is
true that the weights for the poor are different
from the aggregate weights, the difference
does not vary very much across countries, leav-
ing the price indexes largely unchanged. A
larger difference comes from replacing the
weights from the national accounts by weights
from household surveys, taking us back to the
contradiction between them.

The rest of this section is devoted to the con-
sequences of the revision of the ICP for the
measurement of global poverty and global
inequality.

1.2.2. Measuring global poverty

History of global poverty measurement

The first calculations of global income poverty
in anything like modern form are contained in
Ahluwalia, Carter, and Chenery (1979). They use
purchasing power parity exchange rates from
Phases I and II of the ICP, centered on 1970,
and updated to 1973, and published in Kravis,
Heston and Summers (1978). These are used
to convert an Indian poverty line into 1970
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international dollars. The line is $200 per capita
per annum, which is described as being about
the 45 th percentile of Indian GDP per capita,
chosen as the middle of the range of 40–50
percent, which were the then current estimates
of the headcount ratio in India. Although the
calculations are not described in any detail,
it appears as if the distribution of per capita
expenditure from household surveys was
applied to the total of GDP per capita. Note
that the $200 line is high relative to subse-
quent global lines. The World Bank does not
currently publish estimates of Indian GDP in
1975 in 2005 constant international dollars,
but we can piece together growth rates from
the World Development Indicators and from
the Penn World Table (PWT) 6.2, which sug-
gest that the 1975 figure in 2005 international
dollars was around $764. Ahluwalia, Carter,
and Chenery’s poverty line of $200 is two-
thirds of per capita GDP in 1975,  so that
their poverty line is $509 in 2005 internation-
al dollars, or about $1.40 a day. One reason for
the line being so high is presumably that it is
anchored in GDP per capita from the National
Accounts, rather than per capita consumption
expenditure from the Indian surveys, which is a
much lower number.

The World Development Report (WDR) of
1990 is the source for the original $1-a-day line.
The calculations move on from the 1970 round
of the ICP to the 1985 round, the results of
which were available in version 5 of the Penn
World Table and described in Summers and
Heston (1991).  The report works with two
lines, $275 and $370 per person per year
($0.75 and $1.01 per day) in 1985 international
dollars. The text says that “this range was cho-
sen to span the poverty lines estimated in
recent studies for a number of countries with
low average incomes — Bangladesh, the Arab

Republic of Egypt, India, Indonesia, Kenya,
Morocco, and Tanzania. The lower limit of the
range coincides with the poverty line com-
monly used in India,” (World Bank, 1990, p.27).
The background work for this analysis is a
working paper by Ravallion, Datt, van de Walle
and Chan (RDVC) (1991) — an abbreviated
version of which appears as Ravallion, Datt,
and van de Walle (1991) without the impor-
tant information on the underlying poverty
lines. RDVC (1991, Appendix 1) lists 31 pov-erty
lines, from both rich and poor countries, all
expressed in dollars per person per month in
1985 international currency. The sources are
sometimes World Bank reports, and while
some were no doubt created within the Bank,
or with Bank assistance, many (perhaps most)
of the lines have a genuine local provenance.
The lowest of the lines is $23.00 per person
per month for India, followed by $31.00 per
person per month for Bangladesh, Indonesia,
Kenya, Morocco, Nepal, and Tanzania. The
Philippines ($32.25) and Pakistan ($34.45) are
a little higher. The cluster at $31 (or $372 per
annum or $1.02 per day) is the source of the
higher of the two lines in the 1990 WDR, and
it was this number that was carried through
into subsequent work and discussion. In Chen,
Datt, and Ravallion (1994), a monthly line of
$30.42 is a focal point: this initially mysterious
number is, of course, the monthly equivalent
of (exactly) $1 a day. The rhetorical force of this
originally serendipitous number has been an
important part of its adoption into the main-
stream of development discourse.

The next round of the ICP was benchmarked
in 1993, and the results made their way into
versions 6 of the Penn World Table. When the
World Bank came to update its poverty esti-
mates, the Penn results were not yet available,
and Chen and Ravallion (2001) use instead the
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World Bank’s own estimates of PPPs using
the ICP data. The Bank uses different index
number aggregation formulas than does the
PWT, so the numbers are conceptually differ-
ent even though the underlying price data
from the ICP are the same. The Bank also took
the opportunity of switching from PPPs for
GDP as a whole to PPPs for consumption, a
conceptual  improvement given that the
poverty counts are themselves based on
levels of household consumption. This was
the first occurrence of an issue that was to
arise again after the 2005 ICP, and will arise
again in the future,  of how to update the
global poverty line. Because each round of
the ICP involves substantial methodological
change, and because there are no ICP price
data to make a fully satisfactory link between
benchmarks, the new PPPs are simply differ-
ent from the old PPPs, rather than an update.
When a domestic consumer price index (CPI)
is rebased, we effectively always have a linking
factor that permits us to scale up the new
series, or scale down the old one, converting ,
say, 1985 US dollars into 1993 US dollars. But
PPPs are multilateral indexes so that the
linking across bases will give different answers
depending on which country is held constant.
In particular, the “obvious” recourse of linking
through the US dollar, converting 1985 inter-
national dollars to 1993 international dollars
using the change in the US CPI from 1985 to
1993, while it gives one answer, is not necessar-
ily the answer that we want. I shall return to
this point, and hope to clarify the issue as I go.

Chen and Ravallion (2001) resolve the issue by
going back to the poverty lines of poor coun-
tries, converting to PPPs using the 1993 PPPs,
and selecting a global line from the results. I
have not been able to find the actual poverty
lines that went into this calculation, nor their

value in 1993 international dollars, but Chen
and Ravallion say that they are the same lines
that were used for the 1990 WDR, as described
above. They run a regression of the poverty
lines on a quadratic of average per capita con-
sumption, and use it to estimate a minimal
line which turns out to be essentially identical
to a procedure that takes the median poverty
line from Bangladesh, China, India, Indonesia,
Nepal, Pakistan, Tanzania, Thailand, Tunisia,
and Zambia. Of these ten countries, six were
included in the original $1-a-day calculations,
four (China, Thailand, Tunisia, and Zambia) are
new, while four from the original list (Egypt,
Kenya, Morocco, and Philippines) are dropped.
The new line is $1.08 in 1993 international
dollars, compared with $1.34, which is the value
that would come from taking the original $1,
and scaling up by the US CPI in 1993 relative
to 1985, which was 144.5 compared with 107.6.
Chen and Ravallion’s procedure preserves the
spirit of the original calculation, going back to
Ahluwalia, Carter, and Chenery (1979) though,
as they note, it is also possible to argue for up-
dating using the US CPI. In particular, the audi-
ence for the international poverty counts is
largely based in the rich world, whose citizens
are familiar with the dollar, the value of which
is well understood. So when a more accurate
ICP revises upward the price levels in poor
countries, as happened in the 1993 round (and
again in 2005), it is true that poor people in, say,
India are living on a smaller fraction of dollar
than had been previously erroneously calcu-
lated, and since the dollar is the yardstick that
people understand, the global poverty count —
as perceived by the well-off the world — should
go up. Going back to the poverty lines of poor
countries, as Chen and Ravallion do, eliminates
this effect, and takes us closer to the counts
of the poor countries themselves, which are,
of course, unaffected by changes in PPPs; the
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only thing that changes the counts are changes
in the relative PPPs between poor countries
themselves. The fact that the global line in 1993
dollars ($1.08) was so close to the global line
in 1985 dollars ($1.02), although coincidental,
may have caused some to think that little had
changed, both figures being “close enough”
to $1-a-day. Although it is not my main con-
cern here, I should also note that the changes
in relative PPPs between the countries in the
poverty count also caused major revisions in
the structure of global poverty in the 1993
based over the 1985 based numbers (see
Deaton, 2001).

The global poverty line is designed to be an
absolute line set at the minimal acceptable
level for anyone on the planet. If it is to be used
to document changes in poverty over time,
for example in fulfillment of the Millennium
Development Goals, then there is certainly a
virtue in keeping the poverty line fixed in real
terms, so that we know that poverty is dimin-
ishing , not that the standard of poverty is
being changed. The trouble is that, in a world
of multilateral price indexes, there is no unique
or obvious way of doing so. Even if we prefer
going back to the country poverty lines over
scaling up the US dollar for inflation, one might
argue that we should stick to the same coun-
tries, or better still , the same poverty lines.
Countries tend to increase their poverty lines as
they get richer, but the global poverty lines do
not have to follow, especially if we think that
countries are moving from absolute to relative
poverty as they get richer. As it is, the 1993
update, which changed the countries, seems
thereby to have changed the standards. Of
course, it is much easier to criticize the proce-
dure than to propose a fully satisfactory alter-
native, a live issue that remains open, and that
will have to be faced again after the ICP 2011.

Revisions after the 2005 ICP

The most recent revisions to the global
poverty lines were in response to the much-
improved ICP 2005 which then presented an
opportunity to improve the poverty numbers
too. As was the case for the previous revision,
Chen and Ravallion (2010) used poor-country
poverty lines, converted using the new con-
sumption PPPs, to define a global line. Unlike
the previous update, they used a new and
revised collection of poverty lines, presented
in Ravall ion, Chen, and Sangraula (2009).
Following procedures similar to earlier ones,
they ran international regressions of the
poverty lines on per capita expenditure levels,
and showed that, while poverty lines rise with
living standards across countries, the relation-
ship is essentially flat among the very poorest
countries, suggesting an irreducible minimum
per capita consumption level that is a good
candidate for use as a global absolute poverty
line. There are fifteen countries in the list,
which appear in the top panel of Table 1,
together with their poverty lines, expressed in
per capita consumption per day in 2005 inter-
national dollars. The mean of these lines, $1.25
per person per day, is the Bank’s current glo-
bal poverty line, and there are estimated to be
1.37 billion people in the world living below
that level. 

As should be clear by now, there are several
other ways of calculating the line given the
new PPPs. For example, it is notable that there
are only two countries, Nepal and Pakistan,
that appear in both the 1993 and 2005 ver-
sions. While it is certainly true that, as Asia has
grown richer relative to Africa, so that we might
expect more African countries to appear in the
reference group, the revision has as much to
do with earlier data availability as with the
changing composition of the poorest group
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of countries: Tanzania is the only one of the
African countries in the top panel of Table 1
that appears in CDV (1991). Again, it is not clear
to what extent these lines are locally owned
and debated, as opposed to calculated by the
Bank, other international organizations, or
external NGOs. The mean and median of the
2005 lines of the original countries ($1.16 and
$1.05) are also lower than the mean and medi-
an of the newly selected poorest countries, in
spite of the inclusion of Thailand and Tunisia
in the original group. If the original median
method is applied to the original ten coun-
tries, the global line would have been $1.05,
and there would have been less than a billion
poor people in the world, about 400 million
less than the current counts.

The other possibility is the “rich country audi-
ence” procedure that I  argued for above.
According to this, we hold the old line of $1.08
in 1993 dollars which, given US CPI inflation of
35 percent, is $1.46 in 2005 prices, which would
result in 1.76 billion people being classified as
poor. So we have a range of 0.97 billion poor
to 1.76 billion poor using different, but defens-
ible, methods for updating the global line.

As was the case with the previous revision,
the lines that come from averaging poor coun-
try poverty lines are lower than the line that
comes from updating the previous line using
US inflation. This is because the ICP 2005
revised upward the consumption (and GDP)
PPPs for most poor countries, even for the
same year. The second column of Table 1
shows the ratio of the new PPP to the old PPP,
for 2005, where the old PPP is the consump-
tion PPP for local currency relative to US dol-
lars based on the 1993 ICP, and updated, and
the new PPP is the 2005 consumption PPP
from the 2005 ICP. Except for Uganda and
Tajikistan, all of these numbers are greater
than one so that, relative to the US, all but
those two countries have lower estimated
consumption under the new PPPs (or equiva-
lently, relative to each of them except the
two, the US has higher estimated consump-
tion). This overall relative impoverishment
of the poor countries has no effect on the
poverty count — because the global line is set
from those country lines, and is reduced by
exactly the same amount (see Deaton, 2010)
— but it alters the relative PPPs between the
poor countries. In particular, the revision is
larger in the “new” 15 countries than in the
“old” ten countries, which means that, had the
“new” countries been used prior to the 2005
ICP, the ratio of “new” to “old” global poverty
lines would have been even larger than was
the case after the 2005 ICP.
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Countries and poverty lines for calculating a global poverty line1Table

15 reference countries 2005

Chad 0.87 2.33 2.03

Ethiopia 1.35 1.75 2.37

Gambia 1.48 3.03 4.48

Ghana 1.83 1.23 2.26

Guinea-Bissau 1.51 1.79 2.70

Malawi 0.86 2.86 2.45

Mali 1.38 1.85 2.55

Mozambique 0.97 2.38 2.31

Nepal * 0.87 1.96 1.70

Niger 1.10 1.85 2.03

Rwanda 0.99 1.64 1.63

Sierra Leone 1.69 1.49 2.53

Tanzania * 0.63 1.49 0.94

Tajikistan 1.93 0.91 1.76

Uganda 1.27 0.68 0.86

Mean 1.25 (1.37) 1.82 2.17

Median 1.27 (1.41) 1.79 2.26

Poverty line
2005 international $

Ratio of 2005 PPP 
to 1993 PPP for 2005

Hypothetical current
PL in 1993 $

Countries
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The final column shows these old and new
poverty lines converted at PPPs for 2005, but
now using the PPPs for 2005 based on the
updated results of ICP 1993. This helps us to
isolate the effect of changing the reference
countries from the effect of moving to the new
ICP. Comparing the first and third columns,
we can see that the ratio of the two lines,
which using ICP 2005 was 1.08 for the mean
and 1.21 for the median, would have been 1.19
for the mean and 1.23 for the median using
1993 based PPPs. The gap between the counts
based on the “new” countries poverty line and
the “old” countries poverty line would have
been much larger had the revision to the ICP
not taken place, or not been incorporated into
the poverty estimates (note that the average

of the 1993 based poverty lines for the “old”
countries is much higher than the old $1.08
line. This is in part because of US inflation
between 1993 and 2005 — about 35 percent —
but also because the poverty lines have them-
selves been updated since the $1.08 was set).

The new global poverty count is higher than
the old poverty count, in part because of the
change in the structure of PPPs, but also
because the group of countries was changed,
dropping those with low poverty lines, and
including new ones with high poverty lines. It
should also be noted that the 15 new coun-
tries have an average population of only 19.9
million in 2005, compared with an average
population of 307.7 million in the 10 old coun-
tries. The global poverty counts are dominated
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10 reference countries 1993

Bangladesh 1.03 1.41 1.46

China 0.85 2.32 1.98

India 0.90 1.41 1.27

Indonesia 1.07 2.13 2.28

Nepal * 0.87 1.96 1.70

Pakistan 1.67 1.47 2.45

Tanzania* 0.63 1.49 0.94

Thailand 1.89 1.15 2.18

Tunisia 1.35 1.81 2.46

Zambia 1.30 1.20 1.57

Mean 1.16 (1.20) 1.64 1.83

Median 1.05 (0.97) 1.48 1.84 (0.93)

Poverty line
2005 international $

Ratio of 2005 PPP 
to 1993 PPP for 2005

Hypothetical current
PL in 1993 $

Countries

Source: author’s calculations.

Notes: Column 1 is per capita consumption per day in 2005 international dollars, taken from RCS (2010). Column 2 is ratio of 2005 PPP 
for consumption in 2005 international dollars to 1993 dollars. Column 3 is column 1 multiplied by column 2. The numbers in brackets after
the means and medians are the numbers of global poor, in billions. Starred countries appear in both lists.
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by India and China, where about half of the
world’s poor live, yet the global poverty line,
changes in which throw millions of Indian
and Chinese in and out of statistical poverty,
is dominated by small African countries, some
of which are small indeed: Sierra Leone had
less than 6 mil l ion, and Guinea-Bissau —
whose poverty line gets the same weight as
the other 14 countries, and infinitely more
than India and China, had less than 1.5 million
(for further discussion, see again Deaton, 2010).

What do we conclude from all this? First, it
is not obvious how to maintain a constant
poverty line through a new round of the ICP.
The Bank’s procedures do not do so, causing
large shifts in both the structure and total of
world poverty. Perhaps the level of global
poverty is less important than its rate of
reduction. But the level of poverty affects its
distribution over countries, and because there
are fewer people in Africa than in Asia who live

close to the global line, the higher line means
a greater “Asianization” of global poverty. Past
experience, for example with statistical adjust-
ments that affected urban versus rural pov-
erty, indicates that such adjustments can
matter, at least in the debate about who
deserves the greater priority. The raising of the
line also means that India will no longer meet
the first MDG, though the lack of reaction to
this change suggests that meeting the MDGs is
of largely rhetorical significance, and that accu-
rate measurement is neither here nor there.

1.2.3. The ICP and global inequality
The revisions of the PPP exchange rates in the
2005 ICP generally raised the estimates of price
levels in poor countries relative to those in
rich countries (see Figure 1). This plots the ratio
of new to old PPPs (for GDP) against the new
level of the logarithm of per capita GDP and
shows a significant negative relationship.
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Ratios of new (2005-based) PPPs to old (1993-based) PPPs for GDP in 2005

Source: author’s calculations, taken from Deaton (2010).
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The revision therefore widened the distri-
bution of per capita GDP around the world.
Figure 2, reproduced from Deaton (2010),
shows Gini coefficients for the between
country component of per capita GDP, and
plots both variation over time, and the effects
of the last two revisions in the ICP. These
measures of income inequality, sometimes
referred to as Type II inequality (Milanovic,
2005), take countries as units, and weight each
country by its population. They therefore
represent the global distribution of income
between persons if each person in the world

had his or her average country income, and so
ignores the contribution to global inequality
of within-country inequality. Cross-country
inequality is the largest component of total
inequality, but within-country inequality has
been rising in many (but not all) countries,
so that the downward trends in Figure 2 may
not be seen in the Gini for the distribution
of income between all the persons in the world,
the Type III distribution. My concern here is
entirely with the cross-country measure and
with the effect of successive ICPs on the
estimate.
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Between country inequality over time, and the effects of successive ICP revisions

Source: Deaton (2010), updated by the author.
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Figure 2 shows, using data from the World
Development Indicators (WDI), that the sub-
stitution of ICP 2005 for ICP 1993 between
the WDI 2007 and WDI 2008 resulted in a
sharp increase in measured inequality. The
World Bank data do not include data from
ICP 1985, but the effect of the introduction of

ICP 1993 can be seen by comparing inequality
using versions 5 and 6 of the Penn World
Table. This is shown in the bottom part of
Figure 2, and the earlier revision also resulted
in an increase in measured inequality. Note
that the PWT Gini is lower than the World
Bank Gini using the same, ICP 1993, price data.
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This is because the PWT uses a Geary-Khamis
aggregation procedure, in which the country
price indexes are Paasche indexes relative to a
global price index, while the World Bank uses a
version of the Gini-Eltetö-Köves-Szulc (GEKS)
aggregation, in which the underlying indexes
are adjusted superlative indexes. The former
results in Gerschenkron bias, overstating the
incomes of poorer countries, which is avoided
by the latter. The essential point here is that, if
we compare like with like, PWT with PWT,
and WDI with WDI, both of the last two ICP
revisions increased measured inequality.

Why do ICP revisions increase the spread of
national incomes? One answer is that they do
not, at least in general. Each ICP revision has
contained a large number of methodological
improvements over previous rounds, and
these revisions will certainly change measured
inequality. In Figure 2, we are looking at only
two changes, so that if the effect of the revi-
sions on inequality were unpredictable ex ante,
there is a one in four chance that both revi-
sions would revise inequality upwards. There
have also been a number of substantive expla-
nations put forward, at least about the most
recent revision. (I know of no similar work on
the revision from ICP 1985 to ICP 1993.) In
Deaton (2010), I investigate a number of these;
although I do not identify any single factor
that can explain all of what happened, there
are a number of issues that contributed,
including the high prices of some Western
goods in poor countries, particularly in Africa,
and the fact that goods — such as air travel —
which are expensive and rarely used in Africa,
attract part of the rich country weight when
African countries are compared with rich
countries in the multilateral comparisons.

Another possibility, which I did not consider
earlier, is that there was no jump in inequality
between rounds, and the problem lies, not in
the ICP rounds themselves, but in the way
that the PPPs are updated between rounds. In
terms of Figure 2, using the WDI estimates,
the top curve would be correct for 2005, and
the middle curve for 1993, but neither curve
is necessarily correct for the years in between.
If so, the correct assessment of trend would
come from connecting the 1993-based esti-
mate for 1993 with the 2005-based estimate
for 2005. This gives the inequality trends shown
in the figure as AB and B*C, which show inter-
national inequality increasing , not decreasing ,
essentially because the rapid rate of growth
of India and China is reduced by introducing
the 2005 ICP revisions gradually, instead of all
at once. Why might the extrapolation between
rounds be problematic? The World Bank up-
dates its PPPs by taking the benchmark PPPs
and multiplying by the relative price inflation
factors for the country and the US. So that if
the benchmark PPP for 2005 is 15 local cur-
rency units per dollar, and the local inflation
rate to 2010 was 20 percent and that in the
US 10 percent (fictionally), the 2010 PPP would
be 15 multiplied by the ratio of 1.20 to 1.10, or
16.4. This procedure is an obvious first cut, but
is unsatisfactory in a number of ways. One
problem is that the content of the domestic
CPIs is not matched to the internationally
comparable goods and services that appear in
the ICP. But perhaps more fundamental is
that the procedure ignores one of the main
reasons for using PPPs in the first place, which
is that the price levels in poor countries tend
to be lower in rich countries — the Balassa-
Samuelson effect — so that as poor countries
grow, we would expect their price levels to
rise and this is not taken into account by CPI
adjustment, at least not explicitly.
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In a recent paper, Ravallion (2010) has made
the important argument that the changes in
the PPPs from ICP 1993 to ICP 2005 are not
primarily generated by methodological revi-
sions and improvements, but can be explained
by the Balassa-Samuelson effect operating
over time, so that countries that have grown
more rapidly have seen the largest upward
revisions in their price levels. This is an impor-
tant possibility that, as far as I am aware, has
not been previously discussed in the context
of ICP revisions. Figure 3 plots the price levels
against per capita GDP in the two rounds; the
data are constructed from the 2007 and 2008
World Development Indicators, but are essen-

tially identical to those used by Ravallion. It
shows that the relationship has a steeper
slope in 2005 than in 1993 and, as in Figure 1,
that the price levels have been revised upwards
more in the poorer countries, in addition to
any effect that comes from movements along
the line. In fact, if we use only the countries that
were in both rounds, there is no correlation —
or rather an insignificant negative correlation
— between the changes in the price levels
between the two rounds and the growth of
real per capita GDP between 1993 and 2005.
Ravallion also gets this result, and we differ
only in the interpretation that we place on it.
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Relationship between price level and GDP in 1993 and 2005

Source: author’s calculations. 
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price level is the ratio of the purchasing power
parity exchange rate P to the market exchange
rate p. In consequence (1) can also be written
in the form

( 2 )  Dlnpi = a +b (DlnYi + Dlnpi )+ui ,

where Yi is per capita GDP at market exchange
rates. (2) then implies that

( 3 )  Dlnpi = + DlnYi + ,

The regress ion (3) ,  us ing again only  the
countries included in both 1993 and 2005,
yields a positive and significant estimate of
b/ (1 -- b) and thence of b.
Ravallion accepts this estimate as evidence of
a Balassa-Samuelson effect operating over
time, and rejects the lack of correlation in (1)
on the grounds that (1) is contaminated by
a negative simultaneity feedback from the
growth of the price level (or the real exchange
rate) to the growth rate of per capita GDP.
This is possible, but there are other possible
interpretations. 

GDP in international dollars is calculated by
dividing GDP in local currency by the PPP
or, equivalently, by dividing GDP at market
exchange rates by the price level estimated
from the ICP. Thus Y and p are independently
measured, given the reasonable assumption
that the exchange rate is accurately measured.
In consequence, measurement error in the
PPP — which is certainly present — will  bias
downward the estimate of b in (1), but not
the estimate of b/ (1 -- b) in (3) which, l ike
Ravallion’s explanation, could allow (3) to be
interpreted in favor of the Balassa-Samuelson

ui

1 -- b

b

1 -- b

a

1 -- b

effect. However, we might also argue that
there is no such effect (or at least that it is
too small to detect), that b= 0, that Dlnpi ,
the changes in the price levels, are driven by
methodological and statistical improvements
that are unrelated to the growth of GDP, or
any other real economic variable, and that the
significance of (3) comes from the fact that
Dlnpi appears on both the left and right-
hand sides of the equation. In consequence,
the significance of (3) is not strong evidence
for Balassa-Samuelson effects over time.
Even so, the significance of (3) does show
that the growth of per capita GDP at market
exchange rates has predictive power for the
change in the price level over successive
rounds of the ICP, either because the growth
of GDP at market exchange rates has the
growth in the price level as one of its compo-
nents, or because both are related to other
factors, the most obvious being changes in the
prices of particular commodities, such as oil, or
staples. It also suggests that the revisions are
not entirely due to methodological changes
between rounds. Since these effects are not
taken into account in the updating of the PPPs
between rounds, then at least some of the
increase in inequality can reasonably be attrib-
uted to the failure to do so. In other words,
between-country inequality has not been
fall ing as rapidly as we thought. The same
would be true of global poverty, were it
measured relative to a fixed international
dollar. As it is, there is no such effect, or at least
it is small because it depends only on revisions
to relative PPPs between poor countries.
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1.3.1. FAO hunger estimates

The first of the Millennium Development
Goals, the elimination of poverty and hunger,
has three targets. The first is to halve, between
1990 and 2015, the number of people living
under $1 a day. The second is about providing
full employment and decent work to all. The
third is to halve the number of people living in
hunger. But how we measure hunger is as dif-
ficult and contentious as the measurement of
poverty. The numbers that are usually quoted
are provided by the Food and Agriculture
Organization (FAO) of the United Nations,
and are published annually in their annual
report on The State of Food Insecurity in the
World, the most recent of which is for 2009.
However, a September 2010 press release gave
the headline number for 2010, that there are
925 million people undernourished which is
a decline from 1,023 million in 2009. These
numbers measure undernourishment, the
number of people whose food intake is less
than their needs, rather than malnutrition,
which measures anthropometric or medical
outcomes, including those that are the conse-
quence of undernourishment, for example by
being too thin or too short. The FAO calcu-
lates undernourishment by calculating total
food supplies for each country, converting
them to calories, and distributing them over
people assuming a log normal distribution,
whose variance is estimated from household
survey data on calorie consumption. Current
estimates, including those for 2009 and 2010,
are based on projections of food supplies, since
there are no available surveys or food supply
data for those years; indeed, at the time of

writing , 2010 has some months to run. That
the FAO should be able to provide such up-
to-date numbers has fueled critical discussion,
in particular on the Aid Watch Blog (Easterly,
2010), which also contains a response by David
Dawe of the FAO, and by Richard King of
Oxfam who provides an excellent summary
of the FAO methodology.

One persistent concern about the hunger
estimates, like the poverty estimates, is that
they are not subject to the checks and bal-
ances that surround important national statis-
tics, such as unemployment rates or consumer
prices indexes, whose production is insulated
from the agencies responsible for policy-
making , e.g. the central bank or the finance
ministry. Publication of the hunger numbers is
often accompanied by calls for more aid,
although not usually by evidence that more
aid would be effective in reducing hunger. I do
not believe that the hunger (or poverty) esti-
mates are constructed in anything other than
a thoroughly professional way, but I do think
that these numbers would be more credible
were they subject to better international con-
trol, for example by a panel of international
statisticians, demographers, or economists.

Beyond the political economy, there are many
reasons to question the FAO hunger estimates.
In particular, calorie intake is not the same thing
as the lack of physical and cognitive functioning
that can be threatened by inadequate diet, but
which is determined by other factors too, par-
ticularly by the disease environment and by
the calorie demands of work. It is net nutrition,
the nutrition that is retained by the body after
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meeting the demands of disease and work,
not gross nutrition — the intake of food — that
affects physical and mental health and the
growth and development of children. Of
course, it is not a good thing to be hungry, or
to get fewer nutrients than are needed,
though the measurement of need by fixed
cutoffs will often be too crude to be useful.
These points are forcefully made by Peter
Svedberg (1999) who also notes that calorie-
based measures come from household con-
sumption surveys, and so cannot yield meas-
ures of deprivation for individuals. He lists a
number of other problems with the FAO
procedure, including the inaccuracy of the
underlying data, especially in sub-Saharan
Africa, the sensitivity of the counts to small
variations or small errors in the underlying
assumptions, including the calorie cutoffs, and
the fact that the hunger counts are almost
perfectly predicted by aggregate food avail-
ability, leaving little role for local variations in
needs or in the distribution of calories over
people. In effect, this close link between
hunger and total food availability means that
the international variation in the hunger meas-
ures is dominated by international variation in
per capita GDP. 

1.3.2. Measuring malnutrition: 
Africa versus Asia

Direct measures of malnutrition do not always
follow national income. Svedberg notes that
the 1992 FAO counts list Africa as much hun-
grier than Asia, and this remains true in the
most recent counts, for 2004–6, which list 30
percent of people in sub-Saharan Africa as
undernourished, as opposed to only 23 per-
cent in South Asia, and 22 percent in India. Yet
Africans are generally better nourished than
Asians. Figure 4, which is an extended and

updated version of Figure 4 of Deaton (2007),
plots the average adult heights of birth cohorts
of women against per capita GDP in the years
of their birth; African women are generally
taller than Indian, Bangladeshi, and Nepali
women (marked as South Asia), in spite of
the much lower incomes (and higher FAO
hunger estimates) in many African countries.
Adult heights are a good indicator of early
childhood (net) nutrition, and although it is
true that the well-nourished and richer
Europeans and Americans are the tallest in
the world, there is no relationship between
adult height and per capita GDP at the time
of birth in the rest of the world. Indeed, it
remains unclear what does determine the
patterns shown in Figure 4. Africans are not
only tall on average, but they show enormous
dispersion in height from place to place, per-
haps because the patterns of nutrition and
of disease vary a great deal from country to
country, and sometimes even within coun-
tries. Beyond that, although Africans typically
show less malnutrition than South Asians,
they have much higher rates of infant and
child mortality, a contrast that is sometimes
referred to as the Asian/African paradox
(Klasen, 2008). This is a genuine puzzle that is
not well understood (although it is possible
that the disease environment is worse in
Africa, and the nutritional environment bet-
ter). That the FAO hunger numbers do not
solve the paradox is not surprising , and lower
malnutrition in Africa does not necessarily
imply that lower hunger figures there are
wrong, only that malnutrition and hunger are
two different things. 
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Heights and per capita GDP of cohorts of women

Source: author’s calculations updated from Deaton (2007).
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1.3.3. Calories and nutrition in India
That calorie intake and nutrition are not the
same is well-illustrated by the situation in India,
recently studied by Deaton and Jean Drèze
(2009) (DD). Recent economic growth in India
has been high by any standards, and markedly
so relative to Indian history. Although the
reduction in measured poverty is a good deal
less than would be warranted by such growth
(largely because of the inconsistency between
the surveys and the national accounts, though
there has also been some increase in inequality),
even the poorest groups have seen real
progress. Yet per capita calorie consumption
has been falling, especially in rural India where
per capita calorie consumption fell by about ten
percent from 1983 to 2004–5. The reduction
in calories from cereals — the basic Indian staple
— has fallen more rapidly than the total, by

about 300 calories per person per day in rural
India, and about half as much in urban India.
While there has been a long-term decline (60
years) in the consumption of “coarse” grains —
sorghum, millet, and maize — per capita rice
consumption has been falling for 20 years,
and per capita wheat consumption has been
more or less constant for the last decade. Given
these numbers, if we use an FAO method to
calculate the number of those in hunger, here
defined by people who live in households
whose per capita calorie consumption is less
than 2,100 calories per day, we find that 76
percent of the Indian population was hungry in
2004–5, compared with “only” 65 percent in
1983 (DD, Table 5). (Note that we are currently
awaiting a new large consumption survey for
India, so that DD do not include years beyond
2005 in their analysis.)
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In contrast to the calorie decline, direct meas-
ures of malnutrit ion,  for both adults and
children, show improvement over the same
period, albeit at a rate that is slower than
desirable, and without challenging India’s
place as one of the most malnourished coun-
tries on earth. DD review the (often incom-
plete) estimates of malnutrition. From the
mid-1970s to 2005, these estimates show
declines in the fractions of children who have
low weight for height, low weight for age, and
low height for age, as well as reductions in
clinical signs of malnutrition. Yet 46.7 percent
of Indian children are still too light for their
age, percentages that are exceeded only by
children in Nepal and Bangladesh, with Timor-
Leste, Yemen, Burundi, Madagascar, Sudan,
Laos, Niger, Eritrea, and Afghanistan complet-
ing the list of the ten worst countries (DD,
Table 10). Adults are also doing better, at least
if we again judge by their heights as adults.
Figure 5, reproduced from DD, shows the
heights of adult men and women by birth
cohort, taken from the two most recent
National Family Health Surveys (the Indian
DHS). NFHS2 collected data in 1998–99, but
only on the heights of women, while NFHS3,
which collected data in 2005–06, measured
both men and women. The Figure shows that

later born women and men (shown on a dif-
ferent scale) are taller (except for those on
the right, who are not fully grown), indicating
a clear improvement in nutrition over time.
(Note that there are some inconsistencies of
measurement in women’s heights between
the two surveys.) Yet once again the situation
is far from uniformly positive. Men are getting
taller at about three times the rate at which
women are becoming taller. While we do not
know why this is the case, it is unlikely to be
differences in calorie intake — for which there
has never been any evidence — and in any case,
the calorie-based measures cannot distinguish
between men and women because they use
household-level data. Even among men, the
rate of improvement is about half the rate
of improvement in China, where there is no
difference in progress between men and
women. The rate of progress in China is about
the same as it was in Europe and the United
States since World War II. Interestingly, this
rate of growth is reproduced in Kerala in India,
where there is also no difference between men
and women. (Tamil Nadu is not far behind.)
Yet per capita calorie consumption in Kerala
and Tamil Nadu is amongst the lowest in India.
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We do not know exactly why calorie con-
sumption and malnutrition are so different
across space and time in India. The leading
hypothesis is that there has been a reduction
in heavy manual labor, which has reduced the
need for calories for fuel .  Greater mecha-
nization of farm labor is one reason; others
include a huge improvement in roads — so that
people do less walking and less carrying of
heavy loads—and better provision of water —
reducing the need for carrying water over
long distances. The improvement in water
provision may also have reduced the preva-
lence of water-borne disease, and the calorific
toll that it exacts. While there is little or no
direct evidence for these explanations, they
are consistent with much of the evidence — for
example that the higher wage states are those
with lower per capita calorie consumption,
and the same temporal reduction in calories
appears to be occurring in China too. In any
case, if reductions in calorie intakes reflect

reductions in need — even at a time when mal-
nutrition is stunningly high — we cannot use
calorie based measures to estimate the preva-
lence of hunger, either over space or over time.

The obvious alternative is to use the anthro-
pometric measures directly. Here there has
been enormous progress, through the spread
of the Demographic and Health Surveys. These
have greatly extended their measurement
of height and weight, first to children, then to
women of childbearing age, and most rec-
ently — though there are still only a few surveys
— to men. These surveys are as close to a gold
standard as we are going to get in this area,
although the irregularity of the DHS surveys
makes it difficult to use them for monitoring ,
for example for assessing the effects of the
food price crisis on the heights and weights
of children.
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Heights of Indian men and women, by birth cohort

Source: Deaton (2010), updated by the author.
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1.3.4. Asking about not having 
money for food: 
the Gallup World Poll

There is one other possible way of measuring
hunger, to which I devote the remainder of
this section. In the Indian National Sample
Surveys, respondents are asked questions
about hunger. The Indian questions are “Do
all members of your household get two
square meals a day? ” with answers of “yes”,
“in some months ”, or “no”. In the most recent
surveys, the “two square meals a day” has
been replaced by “enough food every day ”.
The answers to those questions, unlike the
calorie questions, but like the malnutrition
numbers, show a steady improvement over
time, albeit with a good deal of variation
across states; over all India, the fraction of
households responding other than “yes”
declined from 17.3 percent in 1983 to 2.5
percent in 2004-05. These questions are
cheap to ask, and respondents appear to
have no difficulty in answering them. They
are therefore likely to be useful for monitor-
ing , especial ly in the short-run,  and unti l
the anthropometrics from the DHS become
available.

The Gallup Organization includes a hunger
question in its World Poll, which started in
2006, and which has to date (September
2010) collected data, using an identical ques-
tionnaire, in 155 countries. Although not all
countries are included every year, most coun-
tries appear in multiple years; there were 129
countries in 2006, 100 in 2007, 124 in 2008,
118 in 2009, and at the time of writing there
are data from 31 countries in the 2010 round.
The question is “Have there been times in
the past 12 months when you did not have
enough money to buy food that you and
your family needed? ” Most of the countries
have sample sizes of about 1,000, so that for
a yes/no question,  the standard error of
the fraction reporting yes is ,
which if p = 0.4, say, would be 0.015, or perhaps
twice that if we allow for the design effect. 

p (1-p) / 1 000Ï
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Table 2 shows the fractions of the population
reporting this kind of hunger for a number of
selected large countries in four of the World
Bank’s standard regions, East Asia and the
Pacific, South Asia, sub-Saharan Africa, and
Latin America and the Caribbean. The dots
show years where there are no data, mostly
for the incomplete 2010 survey, but also where
the country was not included, here China in
2007,  and Ethiopia in 2008 and 2009.  In

most cases, the year-to-year variation is small
enough to be within the bounds of credibility,
though there are exceptions, including China
in the first year; I drop this observation in the
imputations that fol low. For the selected
countries, Africa shows more hunger than
Asia, which suggests that these measures, like
the FAO numbers, are closer to income num-
bers than the malnutrition numbers.

December 2011 / Measure for Measure / How Well Do We Measure Development? /©AFD [ ]43

Fractions of population reporting that they did not have enough money for food
(selected countries)

2Table

East Asia

China 0.37 - 0.16 0.17 -

Indonesia 0.29 0.25 0.22 0.23 0.25

Philippines 0.60 0.64 0.59 0.68 0.62

South Asia

India 0.35 0.26 0.23 0.29 -

Pakistan 0.33 0.26 0.28 0.34 -

Bangladesh 0.25 0.24 0.27 0.23 0.29

Sub-Saharan Africa 

Nigeria 0.58 0.56 0.55 0.60 -

Ethiopia 0.27 0.39 - - -

South Africa 0.45 0.48 0.56 0.55 -

Kenya 0.73 0.56 0.68 0.63 0.57

Latin America

Brazil 0.20 0.21 0.21 0.20 -

Mexico 0.36 0.28 0.33 0.34 -

20102009200820072006

Source: author’s calculations.

Notes: author’s calculations from the Gallup World Poll. The 2010 data were incomplete at the time of writing. The question is “ Have there been
times in the past twelve months when you did not have enough money to buy food that you or your family needed?”

Seminaire_N3_BAT2  1/12/11  10:45  Page 43



[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201144

Estimated numbers of people with not enough money for food (millions)3Table

All countries

Low income 972 808 804 890

Low middle 551 576 592 599

High middle 185 150 176 177

High income 117 89 90 113

World 1 825 1 623 1 662 1 779

Low and low middle income

East Asia 383 404 365 400

Europe & Central Asia 50 54 50 55

Latin America 108 110 113 113

Middle-East & N. Africa 78 78 102 67

Sub-Saharan Africa 409 364 410 411

South Asia 511 400 367 439

Total 1 539 1 410 1 407 1 485

2009200820072006

Source: author’s calculations.

Notes: calculated by regressing the fractions of people reporting not enough money for food on country and year dummies separately by
income group. The predictions of the regressions are used to fill in missing values and totals are calculated by multiplying the predicted fraction
for each country by population and summing over the income group. Because the imputations are done differently in the bottom than in the top
panel, the sum of low income and low middle income in the top panel is not the same as the total in the bottom panel. Author’s calculations
from Gallup World Poll. See Notes to Table 2 for the underlying question.

Table 3 attempts to turn the country esti-
mates into world counts of the total number
of people reporting that they did not have
enough money for food. Given that some
countries are missing in some years, it makes
no sense to add up the total numbers in the
surveys, because the year-to-year variation will
then be affected as much by the selection of
countries — in 2007, China is absent—and there
would be a large drop in the number of peo-
ple reporting hunger. Instead, I have filled in
the missing values from a simple factor model
in which I first aggregate up to the country/

year level, and then regress the log of the
fraction reporting hunger on a set of year and
country fixed effects; the results are the same
if I use the fractions themselves instead of
their logs. In the top panel of Table 3, which
looks across the World Bank’s income classifi-
cations, the factor regression is done sepa-
rately for all countries within an income class,
so I am assuming that the year-to-year varia-
tions around the country fixed effect is the
same for all countries within each income
grouping. In the second panel, I drop all of the
high middle income and high income coun-
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tries, and then split up the six remaining
World Bank regions, and re-estimate the fac-
tor model for each. As a result, in the bottom
panel, the time variation is the same within
regions, but not across them. In both panels,
when I have real data on the fraction hungry I
use it, and when not, I use the appropriate
factor for imputation. In all cases, the frac-
tions are converted to totals by multiplying by
the population.

The absolute size of these numbers is of little
importance, and will certainly vary with the
precise wording of the question. More impor-
tant is that the Gallup data confirm a substan-
tial increase in the number of hungry people
from 2008 to 2009, by 117 million worldwide,
and 78 million in low and low middle income
countries. As argued by the FAO, such an
increase is entirely plausible given the food
price spike in 2008 and the financial crisis that
began in that year. Of the worldwide increase,
most is in low income countries, though there
was also a substantial increase, form 90 to 113

million in high income countries. In the low
and middle income countries, the increase is
entirely attributable to increases in South and
East Asia, with no increase in Latin America,
Europe and Central Asia, or sub-Saharan Africa.
Indeed, by 2009 there are more hungry peo-
ple in South Asia than in sub-Saharan Africa,
though the fractions are twice as high in Africa.
The data actually show a decrease in those
reporting hunger in North Africa and the
Middle-East; a good deal of this is imputation
(Iran, Morocco, and Yemen), but all of the
large countries for which there are actual data
(Algeria, Egypt, Iraq, Tunisia) show a reduction
between 2008 and 2009. 

The Gallup estimates show no evidence of an
increase in hunger from 2005/7 to 2008,
unlike the FAO who show almost as large an
increase over this period as between 2008
and 2009. Instead, the Gallup data show what
looks like a steady improvement until the year
after the financial crisis and the food price
increase. 
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Although there are good theoretical argu-
ments against attempting to combine indicators
in different dimensions (see for example Sen,
1999; Broome, 2001), there is always pressure
to construct a single index that can be used
to rank countries and to measure progress
over time. The UNDP’s Human Development
Index (HDI), which combines (country aggre-
gate) measures of health, literacy, and income,
is perhaps the best known of these indicators.
Such indexes present no theory to justify the
method of combination (or the weighting of
the components), so they have a large com-
ponent of arbitrariness. Even so, they have
the advantage that they recognize the corre-
lation between different dimensions of well-
being and deprivation. Countries with low
GDP per capita also tend to have low life
expectancy and low literacy, so that an index
number that combines them will give a better
picture of the gulf between poor countries
and rich countries than does income alone.
However, because the HDI uses only national
averages, it ignores the correlation between
deprivations within countries, that poor
Indians are more likely to be sick and less edu-
cated. The new multidimensional indexes
(Alkire and Santos, 2010) are an ambitious
attempt to address this gap. Their measure
combines poverty in several dimensions at
the household level, which solves the within-
country correlation problem, at the price of
the heavy data requirement that all indicators
that vary across households must be available
from the same survey. That such indicators can

be computed at all — Alkire and Santos use
the DHS surveys, backed up by the MICS
and WHS surveys — is an eloquent testimony
to the extraordinary enrichment of the data
environment in recent years.

Economics has a theory — albeit not a very
good theory — of how to combine health and
income. It is the same theory that is used to
construct measures of the value of life. In the
simplest version, consumers are assumed to
maximize the lifetime sum of each period’s
utility, which is itself a function of each period’s
consumption. Additional years of life add more
periods in which consumption can take place
(just as additional time at pasture makes fatter
cows), so that any given increase in years of
life can be turned into its money equivalent,
defined as the amount of additional money
that would give the same increase in lifetime
utility. The simplest version of this sort of
accounting is to multiply income by life expect-
ancy, although more sophisticated versions
have been proposed (and taken to the data)
by Becker, Philipson and Soares (2005), and
more recently by Jones and Klenow (2010).
These procedures “solve” the arbitrary weight-
ing problem in the HDI, provided, of course,
that the theory is acceptable on other grounds.
Like the HDI, and because of the correlation
between income and health, these measures
show much more global inequality in “full”
income (which includes a value for life expec-
tancy) than in (regular) income. For most of
the post-WWII period, and until the HIV/AIDS

1.4. From many to one: 
single indexes of development

Seminaire_N3_BAT2  1/12/11  10:45  Page 46



epidemic, life expectancy rose more rapidly in
poor countries than in rich countries, so that
“full” income inequality declined faster than
income inequality, though this was reversed
with the dramatic reductions in life expectancy
in the AIDS affected countries.

There are a number of problems with these
calculations. To assume that African lives are
worth less than American or European lives
simply because they consume less adds insult
to injury. Not only do you get less than I do,
but because of that, you yourself are worth
less than I am; there is more to life than con-
sumption, and people are not cattle being fed
for non-cattle related ends. Beyond that — if
more is indeed needed — life expectancy,
which may seem innocuous, also contains an
implicit aggregation that is problematic. Life
expectancy is an aggregate of age-specific
mortality rates, but it is one specific aggregate
among many possible aggregations. In partic-
ular, the increase in life expectancy in poor
countries has largely been driven by declines
in infant and child mortality, whereas the
increase in rich countries has come from
declines in adult mortality, particularly from
declines in mortality from cardiovascular dis-
ease and lung cancer. Life expectancy gives
very high weight to lives saved at the begin-
ning of life, and relatively little to saving the
lives of 50-year-olds. While there is no agree-
ment on which should be weighted more
highly, it is far from clear that the life-expect-
ancy weighting is the right one to choose.
Reductions in the mortality rates for very
young children are, at least to some extent,
later accompanied by compensating reduc-
tions in fertility by parents. If so, the age struc-
ture of the population may not change very
much in response to the reduction in mortal-
ity, with children who would have died soon

after birth “replaced” by fewer children ever
being born. There is a clear welfare gain to the
parents who do not have to live through the
deaths of their young children, and to women
who have gone through fewer pregnancies,
but those gains are hardly measured by life
expectancy. If there is anything to this argu-
ment, the narrowing of the life expectancy
gap between rich and poor countries from
1950 into the 1980s is not a good measure of
decline in inequality. 

If the relationship between income and health
were sufficiently strong, we might not need
to consider both, but make do with one, and
let the other look after itself. Perhaps either
GDP per capita or life expectancy can serve
as an index of development? This argument
appears in a number of forms. One is what
might be called “income fundamentalism”,
that if countries experience sufficient eco-
nomic growth, then health will look after
itself, perhaps the best statement of which is
Pritchett and Summers (1996).  Another recent
argument comes in a paper by Young (2010),
who correctly notes that the data on growth
and GDP from Africa are highly unreliable,
so that we actually know very l ittle about
growth in Africa over recent decades. But
there have been substantial improvements in
other indicators, including health and mortal-
ity of children, from which Young infers that
African growth has been much higher than is
shown by their national income statistics. 

One weakness in both of these arguments is
that the correlation between growth and
health improvement is very far from perfect,
and that the divergence between the two is
of considerable interest in its own right, so
that we lose a great deal by ignoring it, or by
treating it as entirely measurement error.
The international relationship between life

December 2011 / Measure for Measure / How Well Do We Measure Development? /©AFD [ ]47

Seminaire_N3_BAT2  1/12/11  10:45  Page 47



expectancy and per capita income — the Preston
curve — is certainly strong, but there are many
exceptions where countries have managed to
have good health at low income or to have
poor health at high income, and at least some
of this is explained by policy, not by measure-
ment error. Nor did the policy always have to
wait for economic growth. Many lives were
saved by vector control in the years following
World War II, even in countries with low
income and negligible economic growth:
some (although certainly not all) health inno-
vations are cheap, and can be put in place
even in otherwise unhelpful environments.
Yet another example comes from India and
China. Up until the Chinese economic reforms,
when growth was relatively weak by subse-
quent standards, infant and child mortality
declined rapidly. Afterwards, as resources
were switched into production, with health
relatively neglected, the progress in infant and
child mortality slowed or halted. Meanwhile,
progress in India was more gradual, and in
spite of its lower overall rate of economic
growth, infant and child mortality rates are
now close to catching up with China, and
have more than caught up in parts of the
country (Drèze and Sen, 2002, chapter 4).

Within India, the rate of decline of infant
mortality has declined somewhat in the face
of more rapid economic growth. Finally, in
Deaton (2007), I show that while the cross-
country correlat ion between economic
growth and the proportional rate of decline in
infant mortality is (as expected) negative,
there is a small positive correlation between
economic growth and absolute declines in
infant mortality. This happens because the
proportional rates of decline in infant mortal-
ity have been higher in the richer countries,
even from low initial levels, and because rich
countries have typically grown faster than
poor ones — the well-known divergence in
country income levels. The underlying corre-
lation here is not a change-on-change corre-
lation, but a correlation between income
growth and the level of infant mortality.
The literature contains a number of possible
explanations, but at least one possibility is
that good governance contributes to both; if
so, we have another case where it is policy
that drives at least some of the difference
between income and health. If we confound
them, we lose out, both on measurement and
the understanding of mechanisms.
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2. Multidimensional Poverty 
and its Discontents [ 2 ]

Sabina Alkire, Oxford University 

Abstract
More data on non-income dimensions of poverty are available than at any previous time in
history. Alongside this, multidimensional measurement methodologies have advanced con-
siderably in the past fifteen years. These advances together have created new possibilities to
measure multidimensional poverty at the local, national and international level. Yet the fact
that one can construct an overall measure does not mean that it will necessarily add value.
Considering multiple dimensions does not necessarily require a multidimensional poverty
index. This paper focuses on the question of when, how and why certain multidimensional
poverty measures may add value, sketches the limits of the contribution, and introduces a set
of standing questions. The key value-added of a rigorously implemented multidimensional
poverty index is that it conveys additional information not captured in single-dimensional
measures on the joint distribution of disadvantage and the composition of poverty among
different multiply deprived groups. It also provides a consistent account of the overall change
in multidimensional poverty across time and space. To makes this case and explore these issues,
the paper discusses one general approach to multidimensional poverty measurement — that
which reflects joint distribution. It then presents one class of poverty measures within this
approach. It also introduces one recent implementation of one measure within this family:
the new 100+ country Multidimensional Poverty Index launched in 2010. Pointing to the added
value or multidimensional poverty indexes this is not to suggest that single-dimensional measures
be abandoned but rather supplemented. Investing further in multidimensional measures has the
potential to generate significant advances in understanding and useful policy tools.

[2 ] I am grateful to François Bourguignon, Stefan Dercon, James Foster, Jeni Klugman, Maria Emma Santos & Gaston Yalonetzky 
and to the organisers and participants in the 2010 EUDN meetings for comments and suggestions and to Gisela Robles and 
Ann Barham for research assistance. All errors remain my own. 

Seminaire_N3_BAT2  1/12/11  10:45  Page 55



[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201156

fifteen years. These advances together have
created new possibilities to measure multidi-
mensional poverty at the local, national and
international level. Yet the fact that one can
construct an overall measure does not mean
that it will necessarily add value. As Sen writes,
“The passion for aggregation makes good
sense in many contexts, but it can be futile or
pointless in others... The [overall] view does
have its uses, but it has no monopoly of use-
fulness. When we hear of variety, we need
not invariably reach for our aggregator.” [ 7 ]

This paper will focus on the question of
when, how and why certain multidimensional
poverty measures may add value, sketch the
limits of the contribution, and introduce a set
of standing questions. 

To explore these issues, the paper discusses
one general approach to multidimensional
poverty measurement – that which reflects
joint distribution. It then presents one class
of poverty measures within this approach,
namely an extension to the FGT class of
measures (Foster, Greer, and Thorbecke, 1984)
proposed by Alkire and Foster (2007; 2011a).
It also introduces one recent implementation
of one measure within this family: the Multi-

The multidimensionality of poverty is not in
dispute.[ 3 ] Poverty can mean poor health, inad-
equate education, low income, precarious
housing , difficult or insecure work, political
disempowerment, food insecurity, and the
scorn of the better-off. The components of
poverty change across people, time, and con-
text, but multiple domains are involved.

An emerging question is how multidimen-
sionality should be reflected in measures of
poverty. [ 4 ] The launch of a new 104-coun-
try multidimensional poverty index (MPI) in
2010 attracted attention and interest in many
countries, and provoked lively discussion.[ 5 ]

This paper examines how one aggregate
measure of multidimensional poverty adds
value to an assemblage of deprivation and
income poverty indicators. These issues have
become vivid both due to an increasing body
of studies on the interrelationships among
indicators of disadvantage, as well as to the
increased possibility of creating multidimen-
sional poverty measures.[ 6 ] More data on non-
income dimensions of poverty are available
than at any previous time in history. Alongside
this, multidimensional measurement method-
ologies have advanced considerably in the past

Introduction

[ 3 ] Grusky and Kanbur, 2006; Jenkins and Micklewright, 2007; Ravallion, 1996; Ravallion, 2010; Sen, 1992; Sen, 1993; and 
Thorbecke, 2008. For example, Cappellari and Jenkins write (in Jenkins and Micklewright, 2007), “It is widely agreed now-
adays that being poor does not simply mean not having enough money” (opening sentence, p. 166). 

[ 4 ] In Alkire and Foster (2011b), we clarify our measurement methodology and its basis in unidimensional poverty methods; this 
paper builds upon it, and highlights additional issues in empirical implementation.  

[ 5 ] After the launch of the Multidimensional Poverty Index (MPI) in July 2010, the Oxfam Blog, the World Bank Blog, VOXEU, 
and the Journal of Economic Inequality carried substantive exchanges on the MPI. 

[ 6 ] Of course, there is also a parallel rise in multidimensional welfare assessments. See for example Becker, Philipson and Soares, 
2005; Brighouse and Robeyns, 2010; Fleurbaey, 2009; Fleurbaey and Gaulier, 2009; Jones and Klenow, 2010; Kreitler and 
Kreitler, 2006; McGillivray, 2007; Robeyns and Van der Veen, 2007; Stiglitz, Sen and Fitoussi 2009, among others. 

[ 7 ] Sen, 1987b, p.33.
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dimensional Poverty Index. While this paper
focuses on one broad approach to poverty
measurement, it is important to acknowledge
that measurement comprises but a subset of
the broad range of techniques that have been
developed to assess multidimensional poverty;
other methods include qualitative and partic-
ipatory techniques, dashboards and poverty
profiles, dominance techniques, multivariate
techniques, and multidimensional inequality
indices. Among multidimensional poverty
measures, this paper also covers a narrow
terrain, and does not address relevant and
interesting measures that use information
theory , [ 8 ] fuzzy set theory,[ 9 ] latent variable
techniques, [ 10 ] multiple correspondence ana-
lysis, [ 11 ] alternative counting approaches,[ 12 ]

alternative axiomatic approaches, [ 13 ] or dom-
inance. [ 14 ] While a number of the research
questions are shared among approaches, in
the limited space available we can only for-
mulate the issues for one measurement
approach. However, it seems possibly useful
to set out a clear account of this particular
approach, so that its strengths and limitations
can be grasped, and areas for further research
advanced efficiently. 

In the absence of such an account, multidi-
mensional measures of poverty may be viewed
as a somewhat sweet distraction. In an elo-
quent criticism of the parsimony for which
economics is known, A. O. Hirschman (1984)
proposed complicating economic discourse
by, among other things, introducing a more
adequate treatment of love. Love, Hirschman
argued, is poorly handled in economics, being
neither a scarce resource nor an augmentable
skill. Lofty as Hirschman’s suggestion might
have been it  did not,  in practice,  take off .
There could be many reasons that parsimony
endured in this respect; perhaps it was not
sufficiently clear when and how such a com-
plication would add value, or perhaps it has
yet to find its time. While multidimensional
poverty measurement might seem more
familiar to economists than Hirschman’s
favored topic, it runs the risk of seeming to
threaten legitimate parsimony if its potential
contribution — and the limits of its contribution
— are not sketched more precisely. 
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[ 8 ] Deutsch and Silber, 2005; and Maasoumi and Lugo, 2008.
[ 9 ] Balestrino, 1998; Cerioli and Zani, 1990; Cheli and Lemmi, 1995; Chiappero-Martinetti, 1994; Chiappero-Martinetti, 2006; 

Deutsch and Silber, 2005; Lelli, 2001; Lemmi and Betti, 2006; and Qizilbash 2002.
[ 10 ] Kakwani and Silber, 2008b; Krishnakumar, 2004; Krishnakumar and Ballon, 2008; and Schokkaert and Van Ootegem, 1990.
[ 11 ] Asselin, 2009.
[ 12] Atkinson, 2003; Erikson, 1993; Gordon, Nandy, Pantazis, Pemberton and Townsend, 2003; Nolan and Whelan, 1996; and 

Subramanian, 2007.
[ 13] Bossert, D'Ambrosio and Peragine, 2007; Bourguignon and Chakravarty, 2002; Chakravarty, 1998; Chakravarty and 

D'Ambrosio, 2006; Chakravarty and Silber, 2008; Deutsch and Silber, 2005; and Tsui, 2002.
[ 14 ] Duclos, Sahn and Younger, 2006.
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as being driven by the necessity to enrich the
information set and to overcome the defi-
ciencies of monetary indicators”. Similarly
Franco and Ruggieri-Laderchi cross-tabulated
data in India and Peru on child and adult dep-
rivations in health and education with income
poverty, and found that the percentage of
people who were capability poor but not
income poor, or vice versa, ranged from 21 to
93 percent.[ 17 ]

But even if there are discrepancies between
individual indicators, it could be that income,
being a general-purpose means, is an accurate
representative of multiple deprivations. Again,
empirical studies have not necessarily sub-
stantiated this. Klasen (2000) found that while
correlations between expenditure and levels
of deprivation in South Africa were strong
overall, they were weaker for the most
deprived and for certain population groups
(Africans, rural, female-headed households,
etc.). In that study, 17 percent of those iden-
tified as functionings-deprived were not
expenditure poor. Other studies focus on
certain population groups such as the disabled,
and argue that income poverty measures need
to be supplemented by information on addi-
tional disadvantages. In a 16-country study
Mitra et al. (2011) find that disability is not
significantly associated with consumption pov-

One well-known normative motivation to
measure multidimensional poverty arises
because poor people’s lives can be battered
by multiple deprivations that are each of
independent importance (Sen, 1992). The
other key motivation arises from the empiri-
cal mismatch between poverty measured in
any single space such as income, and addi-
tional important single and multidimensional
measures of disadvantage. If it were the case
that income (or any other unidimensional
measure) were a sufficiently good proxy of
other disadvantages for practical purposes
(such as targeting or tracking change over
time or guiding policy) then, in the interests
of parsimony, one might not need to go
further. [ 15 ]

But empirically, many studies note that the
extent of mismatch between key social and
income indicators, and even between income
and key material deprivations, can be consid-
erable across countries and across groups.
For example, Brandolini and D’Alessio (2009)
used Italian SHIW 1995 data for six dimen-
sions, and found that the correlation coeffi-
cients “show low degrees of association”,
and that the cross-classifications show “low
redundancy”. [ 16 ] They argue that “the implied
shift towards multidimensionality may cer-
tainly originate on purely empirical grounds

2.1. Multidimensional poverty

[ 15 ] This issue is discussed in Foster and Sen’s Appendix 7 of Sen (1997), which discusses various forms of income poverty 
measures as well as indicators of other functionings. 

[ 16 ] The need to look beyond correlations is well known and empirically important. To give just one example of many, Jones and 
Klenow (2010) find a correlation of 0.95 between GDP and their welfare index, but also find that “across 134 countries, the 
typical deviation [between the two indices] is around 46%”.

[ 17 ] Franco in Stewart et al, 2004. See also Klasen, 2000; Qizilbash, 2002; Ruggeri-Laderchi, Saith and Stewart, 2003; Ruggeri 
Laderchi, 1997; and Ruggieri-Laderchi, 2008.
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erty in most countries, but is significantly asso-
ciated with multidimensional poverty (using
different functional forms and thresholds for
multidimensional poverty measures) (see
also Kuklys, 2005; Zaidi and Burchardt, 2005).
And in the European context, Nolan and Marx
conclude that the multidimensionality of pov-
erty generally requires multiple variables: “Both
national and cross-country studies suggest

that the numbers experiencing high levels of
deprivation across a number of dimensions are
often quite modest and that low income alone
is not enough to predict who is experiencing
different types of deprivation: poor housing,
neighborhood deprivation, poor health and
access to health services, and low education
are clearly related to low income but are
distinct aspects of social exclusion.” [ 18 ]
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[ 18 ] Nolan and Marx, 2009. See also Balestrino, 1996; Balestrino and Sciclone, 2001; Brandolini and D'Alessio, 1998; and 
Chiappero-Martinetti, 2000.

Distribution across combined income poverty and deprivation persistence 
variable by country

6Figure

Denmark 82.8 6.9 8.9 1 .4

The Netherlands 78.8 7.1 7.3 6.8

Belgium 73.0 9.3 8.8 8.9

France 70.8 11.6 8.5 9.0

Ireland 64.8 11.4 9.7 14.0

Italy 68.8 9.2 11.3 10.7

Greece 68.8 11.2 9.9 10.1

Spain 72.7 9.2 8.7 9.4

Portugal 64.5 12.0 11.3 12.2

All 70.7 10.4 9.2 9.7

Persistently 
income poor 
and deprived

Persistently 
deprived 
only

Persistently 
income poor 
only

Neither 
persistently income 
poor nor deprived

Countries

Other analyses explore the relationships
between income poverty and other depriva-
tions across time. For example Whelan, Layte
and Maître (2004) study material asset depri-
vation and income poverty across five waves
of the ECHP data in nine European countries,

and find no strong direct or lagged relation-
ship between them. Figure 6 above from their
paper shows that on average, 70.7 percent of
people were neither persistently income poor
nor persistently deprived, and 9.7 percent of
people were persistently both income poor

Source: Whelan Layte and Maitre, 2004.
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and deprived. However the measures dis-
agreed for 19.6 percent of people. These peo-
ple were either persistently income poor but
not materially deprived  (10.4%) or persistent-
ly materially deprived but not income poor
(9.2%). To use either measure alone would be
to overlook half of those deprived in the other.
To compare persistent deprivation (18.9%) and
persistent income poverty (19.6%) measures
individually, one would not know this diver-
gence and might even presume that the
reference populations coincided. Also, if each
measure were used singly, one would lose
information on which households were depri-
ved in both ways and which in only one. Such
studies of the empirical mismatches between
income poverty and other deprivations moti-
vate the by now well-established practice of
considering multiple dimensions of poverty. [ 19 ]

Considering multiple dimensions does not,
however, require a multidimensional poverty
index. The following section moves to consider
why an index might add value. In breve, the
key value-added of a rigorously implemented
multidimensional poverty index is that it con-
veys additional information not captured in
single-dimensional measures on the joint dis-
tribution of disadvantage and the composi-
tion of poverty among different multiply
deprived groups. It also provides a consistent
account of the overall change in multidimen-
sional poverty across time and space. To argue
this is not to suggest that single-dimensional
measures be abandoned; it is to suggest that
they be supplemented. 

2.1.1. Measurement approaches 
to multidimensional poverty

As has been often cited, Sen’s 1976 paper
“Poverty: An Ordinal Approach to Measure-
ment” opens with the following sentence:
“In the measurement of poverty two distinct
problems must be faced, viz., (i) identifying
the poor among the total population, and
(ii) constructing an index of poverty using
the available information on the poor.” [ 20 ]

Based on that paper, most poverty measure-
ment methodologies include the two com-
ponents of identification and aggregation.
Whereas in income poverty measures, a per-
son is identified as poor if their income falls
beneath a poverty line, identification in multi-
dimensional space is more complex because
it may involve the identification of depriva-
tions with respect to each dimension as well
as across dimensions.[ 21 ]

Poverty measures that employ data on multi-
ple dimensions can be broadly distinguished
according to which of the following opera-
tions they include, and the order in which
these are conducted. While the details vary,
broadly speaking four steps can be identified
(Figure 7):

(i) apply dimensional cutoff(s) to identify whe-
ther a person is deprived in a dimension ;[ 22 ]

(ii) aggregate across dimensions;
(iii) identify whether each person is multidi-

mensionally poor;
(iv) aggregate across people.

[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201160

[ 19 ] Building upon this, recently a multidimensional index was adopted at the European level, which combines income with 
material deprivation and unemployment data to provide a more accurate assessment of economic deprivations. See 
for example http://ec.europa.eu/eu2020/pdf/115346.pdf at page 12.

[ 20 ] Sen, 1976. In that paper, Sen focuses on aggregation, because the recent literature at that time had focused on identification. 
[ 21 ] These issues are discussed extensively in Alkire and Foster, 2011b; this paper draws upon that account. 
[ 22 ] This discussion refers to the “person” as a unit of analysis for ease of presentation. Similar measures could be constructed 

for distinct units of analysis such as the household or some population subgroup like youth or women, or an institution such 
as a school or health clinic. 
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The first methodology in Figure 7 engages
the same component steps as income or
consumption poverty measures. When the
component variables can be meaningfully
aggregated, a cutoff can be set across the

aggregate attainments to identify who is
poor, and a poverty index constructed in
the same way as for unidimensional poverty.
This is depicted in the first column below. 
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Order of operations

Apply Deprivation Cutoffs n/a 1 1

Aggregate Across Dimensions 1 3 (2)

Identify Who is Poor 2 n/a 3

Aggregate across People 3 2 4

Unidimensional Multidimensional
(Marginal)

Multidimensional
(Joint)

1 2 3

7Figure

Bourguignon and Chakravarty confine the
term “multidimensional poverty” to measures
that use cutoffs for each dimension or attrib-
ute:  “the issue of mult idimensional ity of
poverty arises because individuals, social
observers or policy makers want to define a
poverty limit on each individual attribute:
income, health, education, etc…” [ 23 ] Hence
the other two methods in Figure 7 might be
categorized as multidimensional because
they apply deprivation cutoffs to multiple
dimensions; however, only the last approach
necessarily identifies whether each person is
multidimensionally poor.  

The marginal approach (column 2) uses dep-
rivation cutoffs to identify who is deprived
in a particular dimension. It then aggregates
information across a population to generate a

deprivation measure for each dimension. The
vectors of marginal deprivation measures are
then aggregated. Note that people are identi-
fied as deprived or non-deprived with respect
to each dimension individually; the measure
does not identify people as “multidimen-
sionally” poor or non-poor. Nor does it reflect
the joint distribution of deprivations. We
refer to such indices as marginal (Alkire and
Foster, 2011b ; see also Anand and Sen, 1997;
Atkinson, 2003; Jenkins and Micklewright,
2007) .  

Marginal indices, being insensitive to joint
deprivation, do not require all  variables to
come from the same survey. Also, they can
directly aggregate deprivations that pertain
to different reference populations — such as
children and adults, or rural and urban popu-

Source: author.

[ 23 ] 2003, p.25; emphasis in the original. Other approaches such as the “counting” approaches widely implemented in Europe 
and the Unsatisfied Basic Needs approaches in Latin America also use this approach (Atkinson, 2003; Feres and Mancero, 2001).
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lations. They can also bring together depriva-
tions that occur with different frequencies or
orders of magnitude in the population. For
example, a marginal measure might combine
an indicator on the percentage of people liv-
ing in households without access to sanitation
(a relatively frequent event let us suppose,
with data for all households) with an indicator
on maternal mortality per 100,000 women,
and an indicator on child malnutrition for
children under the age of three. Yet consider
a man whose house has sanitation but whose
wife perished in childbirth and whose young
child is malnourished. Is he poor? Marginal
measures do not identify each person in the
society as multidimensionally poor or non-
poor so could not answer this question. They
might not fulfill the identification criterion of
Sen (1976), which might require that identifi-
cation clarify whether each person in the
population was poor or non-poor.

The third column above provides the general
order of aggregation for multidimensional
poverty measures that reflect joint distribu-
tion. As the empirical examples in the previ-
ous section demonstrated, in many situations,
information regarding simultaneous depriva-
tions might contribute independent value to
an overall assessment of poverty. Measures
reflecting joint distribution first apply a set
of deprivation cutoffs in order to identify the
dimensions in which that person is deprived.
These measures then identify whether each
person is multidimensionally poor.

For example, a person is identified as multidi-
mensionally poor by the union approach if

the person is deprived in any dimension
(Atkinson, 2003; see also Duclos, Sahn and
Younger, 2006). A person is identified as multi-
d imens iona l ly  poor  by  the intersect ion
approach if and only if she or he is deprived in
all dimensions. In both of these cases, identifi-
cation is accomplished by considering the
vector of deprivations, but aggregation across
dimensions is not required. Alternative identi-
fication methods — such as our dual cutoff
approach [ 24 ] — may require aggregation across
dimensions. The multidimensional poverty
measure aggregates across poor people to
construct an overall measure of multidimen-
sional poverty for the society. 

A key point to note is that the joint approach
alone identifies people as being multidimen-
sionally poor on the basis of their joint or
simultaneous deprivations. This methodology
requires all data to be available for each per-
son, which in many cases means that the
data must originate from the same house-
hold survey. This methodology also requires a
common unit of analysis. If the unit of analy-
sis is the person, then each person may be
identified as poor based on their own direct
deprivations. But the unit of analysis might
also be the household, or youth aged 15-24,
or it might be a school or health clinic.

The dist inct ions  between these broad
approaches to multidimensional  poverty
measurement are vital and are often over-
looked, creating considerable confusion.The
remainder of this paper focuses on multidi-
mensional measures that reflect the joint dis-
tribution of disadvantage, in order to probe
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[ 24 ] James Foster and I have adopted an intermediary approach, in which a person can be identified as multidimensionally 
poor if they are poor in some (weighted) sum or “count” of dimensions that can include union and intersection as well 
as intermediary cutoffs (Alkire and Foster, 2007).

Seminaire_N3_BAT2  1/12/11  10:45  Page 62



more completely their characteristics and
value-added.

The relevance of understanding intercon-
nections among multiple deprivations was
highlighted in the 2009 Report of the Com-
mission on the Measurement of Economic
Performance and Social Progress, which argues
that “Some of the most important policy
questions involved relate to how develop-
ments in one area (e .g . education) affect
developments in others (e.g. health status,
political voice and social connections), and
how developments in all fields are related
to those in income ”. The report also high-
lights the particular relevance of joint distri-
bution when studying disadvantage: “For
example, the loss of quality of life due to being
both poor and sick far exceeds the sum of the
two separate effects, implying that govern-
ments may need to target their interventions
more specifically at those who cumulate
these disadvantages” (Stiglitz et al. 2009:55).
The conclusion affects both survey design as
well as the development of summary meas-
ures: “Developing measures of these cumula-
tive effects requires information on the ‘ joint
distribution’ of the most salient features of
quality of life across everyone in a country
through dedicated surveys.” [ 25 ]

The identification and aggregation steps of
one multidimensional measure reflecting joint
distribution will now be illustrated in the fol-
lowing sections, using our most basic and
applicable index M0 drawn from the class Ma

introduced in Alkire and Foster (2007; 2011a). 

2.1.2. One multidimensional 
poverty measure: the M0

This section briefly introduces the Alkire-Foster
(AF) class of Ma measures that build on the FGT
index. We describe our general measurement
approach thus: 

“A methodology M for measuring multidimen-
sional poverty is made up of an identification
method and an aggregate measure (Sen,
1976). Following Bourguignon and Chakravarty
(2003), we represent the former using an
identification function p: R d

+ xR d
++Ý50,16 , which

maps from person i ’s achievement vector
yi [R d

+ and cutoff vector z in R d
++ to an indi-

cator variable in such a way that r (yi ; z) = 1 if
person i is poor and r (yi ;z) = 0 if person i is not
poor. Applying r to each individual achieve-
ment vector in y yields the set Z# 51,…,n6of
persons who are poor in y given z. The aggre-
gation step then takes r as given and associ-
ates with the matrix y and the cutoff vector
z an overall level M (y ; z) of multidimensional
poverty. The resulting functional relationship
M :Y x R d

++Ý R is called an index, or measure,
of multidimensional poverty. A methodology
is then given by MM = (r ,M )” (Alkire and Foster,
2011a, p.477).

Let us consider poverty in d dimensions across
a population of n individuals. Let y = [ y i j ]
denote the n x d matrix of achievements for
i persons across j dimensions.The typical entry
in the achievement y i j $ 0 represents indivi-
dual i ’s achievement in dimension j .  Each
row vector y i = (y i 1,y i 2,…,y i d ) gives individual i ’s
achievements in each dimension, whereas
each column vector y .j = (y 1 j ,y 2j ,…,y n j) gives the
distribution of achievements in dimension j

December 2011 / Measure for Measure / How Well Do We Measure Development? /©AFD [ ]63

[ 25 ] Consideration of these issues can be traced to Atkinson and Bourguignon (1982).

Seminaire_N3_BAT2  1/12/11  10:45  Page 63



across individuals. To weight the dimensions,
define a weighting vector w whose j th element
wj represents the weight that is applied to
dimension j. We set ^d

j = 1 wj =d, that is, the
dimensional weights sum to the total num-
ber of dimensions. 

The M 0 measurement methodology can be
summarized as follows. Let z j.0 be the dep-
rivation cutoff in dimension j , and z be the
vector of deprivation cutoffs. Define a matrix
of deprivations g0 = [g 0

ij ], whose typical element
is defined by g 0

ij =wj when yij ,z j , and g 0
ij =0

when yi j $ z j . From the matrix construct a col-
umn vector c of deprivation intensity, whose
i th entry ci ^d

j = 1 g 0
i j represents the sum of the

entries in a given row, and represents the
weighted deprivations suffered by person i. 

Next, identify who is multidimensionally poor.
Select a poverty cutoff k, such that 0 , k # d
and apply it across this column vector c. A
person is identified as poor if his or her
weighted deprivation count c $k. This can be
called a dual cutoff identification method,
because it uses the deprivation cutoffs z j to
determine whether a person is deprived or
not in each dimension, and the poverty cut-
off k to determine who is to be considered
multidimensionally poor. 

Construct a second matrix g 0 (k), obtained
from g 0 by replacing its  i th row g 0

i with a
vector of zeros whenever c i ,k. This matrix
contains the weighted deprivations of exactly
those persons who have been identif ied
as poor and excludes deprivations of the

non-poor.  M 0 is  the mean of the matrix
g 0 (k). That is M0 =m(g 0 (k)), where m denotes
the arithmetic mean operator. 

M0 can also be expressed as the product of the
(multidimensional) headcount ratio (H) and
the average deprivation share among the
poor (A). H is simply the proportion of people
that are poor, or q/n where q is the number
of poor people. A is the average fraction
of deprivations poor people experience –
A =^n

i = 1 c i (k)/dq – and reflects the average
intensity of multidimensional poverty.

M0 satisfies dimensional monotonicity: if a
poor person becomes deprived in an addi-
tional dimension, the M0 will increase. M0 is
also decomposable by population subgroups.
Additionally, after identification, M0 can be
broken down by dimension.The intuitiveness
of M0 — that it is the product of headcount (H)
and intensity (A) — together with these three
properties in particular, enable M0 to be taken
apart in various ways to generate multiple
insights, as the next section details.[ 26 ]

If data are cardinal and satisfy additional
assumptions, we identify other measures
within the Ma family that can be computed
to reflect the depth and severity of multidi-
mensional poverty. These replace the binary
g 0 matrix with a matrix of normalized gaps,
or with normalized gaps raised to a positive
power a ; apply the identification function,
censor deprivations of the non-poor, and
take the mean of the respective matrices to
generate other measures. 

[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201164

[ 26 ] M0 also satisfies other properties: replication invariance, symmetry, poverty focus, deprivation focus, weak monotonicity, 
non-triviality, normalisation, and weak re-arrangement (Alkire and Foster, 2011a). These axioms are joint restrictions 
on the identification and aggregation methodologies. 
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2.1.3. Unfolding M0

A relevant feature of the AF methodology is
that M 0 (and other measures in that class) can
be unfolded directly into multiple meaningful
indices, which clarify the extent and composi-
tion of poverty in a coherent way. This “dash-
board” of internal ly consistent measures
provides a fuller account of the information
summarized in the overall poverty measure.
The key partial and intuitive indices for M 0 are
the multidimensional poverty headcount (H)
and the measure of intensity (A). M 0 can also
be broken down by dimension, to generate
censored headcounts for each dimension, and
dimensional contributions to poverty. M 0 , H
and A can be decomposed by population
subgroups such as regions or ethnic groups.
Intensity (A) can be broken down by levels
to explore who is poorest or least poor. These
indicators are used alongside the summary
measure to provide a depth of understanding
and policy insight that is not possible from the
overall measure alone. All of these numbers
are generated from the censored matrix
g 0(k), and are briefly introduced below. 

Partial Indices

1. Headcount (H). The percentage of people
who are identified as multidimensionally
poor. In multidimensional as in unidimensional
poverty, the headcount is familiar, intuitive
and easy to communicate. It can be compared
directly with an income poverty headcount, or
with the incidence of deprivations in another
indicator, and also compared across time. 

2. Intensity (A). The percentage of weighted
dimensions in which the average poor person
is deprived. Intensity reflects the extent of
simultaneous deprivations poor people expe-
rience. Its lower bound is the percentage k/d
(the poverty cutoff as a percentage of the total

number of dimensions) and its upper bound
is 100%. 

Breakdown by Dimension 
(post-identification)

3. Censored Dimensional Headcounts H j .
From the censored matrix, the mean of each
column generates the percentage of people
who are both multidimensionally poor and
deprived in each dimension. 

4. Percentage Contribution of each Dimen-
sion to Multidimensional Poverty. The inten-
sity figure A can be broken down by dimen-
sion to show the percentage that each
(weighted) dimension contributes to poverty.
This is similar to the property of factor decom-
posability (Chakravarty et al., 1998), but uses
the censored matrix g0(k). 

Decomposition by Subgroup

5. One can decompose the M 0, H, and A by
population sub-group to show how each of
these varies by region, by ethnicity, by rural
and urban areas, or other subgroups for which
the sample is representative. These could be
used to create poverty maps, for example. 

Breakdown by Intensity

6. The intensity (A) is constructed as the mean
of each person or household’s deprivation
count c i (with appropriate sampling weights
applied). The average hides inequality in inten-
sities across people. So the intensity can be
broken down into different bands, to show
the percentage of poor people who experi-
ence different levels of intensity or to target
the poorest of the poor.

Related Indices 
(from g 0 rather than g 0(k) matrix)

7. Raw Dimensional Headcounts. From the
raw matrix g0 the mean of the column vector

December 2011 / Measure for Measure / How Well Do We Measure Development? /©AFD [ ]65
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generates the “raw ” headcounts of persons
who are deprived — whether or not they are
multidimensionally poor. This can be com-
pared with the censored headcounts to see, for
example, which deprivations are most com-
mon among the non-poor, or the percentage

of deprived persons who are also multidi-
mensionally poor. This can also be useful to
prioritize service delivery and to decide
between universal versus targeted delivery
mechanisms.

[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201166
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In 2010, the UNDP Human Development
Report Office and the Oxford Poverty &
Human Development Initiative (OPHI) re-
leased an acute Multidimensional Poverty
Index (MPI) for 104 developing countries (Alkire
and Santos, 2010; UNDP, 2010). This section
sets out briefly how the MPI was construct-
ed and provides an overview of its results. 

2.2.1. Parameters
The MPI generates multidimensional poverty
measures by analysing existing publicly avail-
able data sources. In particular, the 2010
MPI is based on Demographic and Health
Surveys (DHS) for 48 countries, on Multiple
Indicator Cluster Surveys (MICS) for 35 coun-
tries, and on the World Health Survey
(WHS) for 19 countries. Distinct surveys
were used for Mexico and urban Argentina.
All surveys used were between 2000 and
2008. All questions for each country were
drawn from the same household survey for
that country. 

The MPI implements the first measure in the
dual-cutoff approach of Alkire and Foster
(2011a) introduced above: M 0. This methodo-
logy was chosen because it can be used for
ordinal and categorical data; it builds upon
the FGT income poverty measures, is straight-
forward and intuitive in construction, and sat-

isfies a number of desirable axioms. In terms
of policy relevance, the resulting measure can
be broken down by population group and
broken down by factor to show the composi-
tion of poverty, hence can describe how the
extent and composition of multidimensional
poverty varies across states or ethnic commu-
nities, or across time.

The MPI is constructed using ten indicators
covering three dimensions. The three dimen-
sions [ 27 ] are health, education, and standard of
living. The indicators are nutrition (anthropo-
metric measures) and child mortality for health;
years of schooling and school attendance
for education; and electricity, water, sanitation,
cooking fuel, flooring and asset ownership for
living standard. Each dimension is equally
weighted at one-third. Each indicator within
a dimension is also equally weighted. Thus the
health and education indicators are weighted
at one-sixth each, and the standard of living at
one-eighteenth. 

Deprivation Cutoffs: the MPI first identifies
who is deprived in each of the 10 indicators.
The indicators, cutoffs and weights are sum-
marized in the figure below. Note at this
point that we take the household as the unit
of analysis. For standard of living indicators,
a person is deprived if their household is
deprived in that particular indicator. However

2.2. One particular application 
of M0: the MPI 

[ 27 ] It is important at this point to draw attention to an important change in terms: in the methodological discussion each entry 
in the matrix constituted a “dimension”. In describing the MPI, the terminology changes, and each entry in the matrix is 
termed an “indicator”; the term dimension is used in the MPI to reflect conceptual categories (“health”) that do not appear 
in the  g 0 matrix directly.
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for health and education indicators, a per-
son’s deprivations depend on the achieve-
ments of other household members. We

will return to this issue and call for further
research on this combination of individual
and household level data. 
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Poverty Cutoff: once it has been identified
who is deprived in each indicator, the next
step is to determine who is multidimensionally
poor. The second cutoff, called the “poverty
cutoff ”k, is set across the weighted sum of a
person’s deprivations. In the case of the MPI,
every person is identified as multidimension-

ally poor if and only if they are deprived in at
least one-third of the weighted indicators. [ 28 ]

That is, a person is poor if he or she is deprived
in any two health or education indicators, in
all six standard of living indicators, or in three
standard-of-living and one health or educa-
tion indicator.

Dimensions, indicators, cutoffs and weights of the MPI8Figure

Years of Schooling No household member has completed 
Education 5 years of schooling 16.67%

School Attendance At least one school-aged child is not attending 
school years 1 to 8 16.67%

Health Child Mortality A child has died 16.67%

Nutrition Any adult or child for whom there is nutritional 
information is malnourished 16.67%

Electricity The household has no electricity 5.56%

Child Mortality Cooking Fuel The household cooks on wood, dung or charcoal 5 .56%

Floor The household’s floor is dirt, sand or dung 5.56%

Standard Sanitation The household does not have adequate sanitation 
of Living (according to the MDG guidelines) or it is shared 5.56%

Water The household does not have clean drinking water 
(according to the MDG guidelines) or it is more 
than a 30-minute walk away 5.56%

Assets The household does not own more than one of: 
radio, television, telephone, bicycle, motorbike, 
or refrigerator, and does not own a car or truck 5.56%

WeightDeprived if…IndicatorDimension

Source:  adapted from: Alkire & Santos (2010).

[ 28 ] When there are ten indicators present, the persons who are identified as poor by k=3 are the same persons who would be 
identified as poor by k=3.33. 
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Whenever the poverty cutoff k requires dep-
rivation in more than one indicator, there will
be people who, despite experiencing some
deprivation will not be considered multidi-
mensionally poor, simply because their total
weighted deprivations is less than the k
poverty cutoff. A person might cook with
wood, but have a separate kitchen and venti-
lation system, so that it does not indicate
poverty in their case. An uneducated person
may nonetheless be a self-made millionaire
blossoming with good health. Furthermore,
deprivations may also be caused by inaccura-
cies in the data themselves; or by inappropri-
ate indicators for that context. In some cli-
mates and cultures a natural floor may not
indicate deprivation, for example. Finally, in
some cases the data may be inaccurate or
people may voluntarily abstain from some
dimension due to personal values: for example
they may have a low body mass due to fasting
or fashion. 

In the AF methodology, those deprivations
are censored since they are assumed to
correspond to people who are not multidi-
mensionally poor. Their values are replaced
by zeros in the g 0 (k) matrix (which differs
from the g 0 matrix precisely in the censoring
of these deprivations). Subsequent MPI analy-
ses are not based on the original raw data
(that would appear in a poverty profile or
dashboard, for example, and that is contained
in the g 0 matrix) but rather on the deprivations
of multidimensionally poor people. This cen-
soring of any deprivations of non-poor peo-
ple is a novel step, so is easily overlooked. It
influences all subsequent analysis, at times
considerably as is mentioned below. 

The MPI, as the more general M 0 measure, is
the mean of the censored matrix of weighted
deprivations. It can equivalently be calculated

as the product of the headcount or incidence
of poverty — the percentage of people who
are multidimensionally poor — and the inten-
sity or average proportion of weighted depri-
vations a poor person experiences. For exam-
ple, if a person is deprived in nutrition, years
of schooling , and three standard of living indi-
cators, then her intensity is 50 percent (1/6 +
1/6 + 3/18). If — on average — every person in
a country is deprived in 50 percent of the
weighted indicators, and 40 percent of the
population are poor in that country, then the
MPI for that country is 0.20. 

Data considerations

The indicators which could be compared
across the DHS, MICS, and WHS datasets
were limited in several ways; indeed data limi-
tations proved to be a binding constraint for
the MPI. Alkire and Santos (2010) provide a
detailed description of the limitations, which
include the use of surveys from different years,
the fact that not all indicators were present
for all countries, that some households did
not have eligible populations, and that some
subgroups are systematically excluded from
the household surveys. These data limitations
affect national accuracy as well as cross-coun-
try comparability. The MPI values cannot be
used to compare the 104 countries’ acute
poverty in a definitive way, as they are drawn
from different years, vary in the definition of
certain variables, and some countries lack
indicators. The study does claim to: 

a. provide a more comprehensive and accurate
baseline of acute multidimensional poverty
reflecting joint deprivations than is possible
using a dashboard of the same indicators, 

b. provide an estimate of acute multidimen-
sional poverty in each of the 104 countries
using available information about three core
dimensions of human development, and 
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c. demonstrate the AF methodology for meas-
uring multidimensional poverty — which can be
adapted to national or regional settings having
different objectives or more and better data.

The 2010 MPI results thus form a baseline for
each country, drawing on the most recent
publicly available dataset containing the MPI
indicators. When it is updated using compara-
ble surveys and sampling frameworks, changes
over time can be measured and analyzed. 

2.2.2. Illustrative results [ 29 ]

About 1.7 billion people in the 104 countries
covered—32 percent of the entire population
— are poor according to the MPI. As the
aim of the MPI [ 30 ] is to complement income
poverty measures with a direct measure of
deprivation, Alkire and Santos (2010) com-
pare the MPI headcount to the income
poverty headcounts in those countries that
have data for both measures (93 of the 104
countries), and find that it lies between the
$1.25 and $2/day poverty. Across these
countries, 26 percent of the population are
estimated to live on $1.25 a day or less and
49 percent live on less than $2 a day. At the
national level, they find a clear overall rela-
tionship between income and multidimen-
sional poverty, but considerable differences
for particular countries. The MPI captures
deprivations in health and educational out-
comes and key services such as water, sanita-
tion and electricity — hence the literature
would predict some mismatch. The MPI and
income values will also differ due to different
survey years as well as measurement error

and data inaccuracies .  Further analys is  i s
required to understand the differences and
potential complementarities more fully. 

In terms of regional distribution of acute mul-
tidimensional poverty, the study finds that 51
percent of the world’s poor as measured by
the MPI live in South Asia (844 million people)
and 28 percent in Africa (458 million). In Sub-
Saharan Africa 64.5 percent of people are MPI
poor; in South Asia it is 55 percent.The inten-
sity of poverty — the average number of depri-
vations experienced by each household — is
also greatest in Sub-Saharan Africa and South
Asia. Multidimensional poverty in both conti-
nents is troubling both in regards to the num-
ber of people who are multiply deprived and
the intensity of their poverty. 

The study compares the headcount (H) and
its intensity (A) across the 104 countries and
finds a disconcerting relationship: countries
with a higher incidence of multidimensional
poverty tend to have a higher average intensity.
The study shows that decompositions reveal
considerable disparity in MPI among popula-
tion subgroups — a finding that stimulated
decompositions of over 50 countries’ MPI val-
ues, and analyses of the spatial disparities that
emerge (Alkire Roche Santos and Seth, 2011). 

The study also breaks down the MPI by indi-
cators. This is a post-identification decompo-
sition, hence results still exclude the depriva-
tions experienced by those not identified as
poor. This decomposition reveals the struc-
ture of poverty among the poor. For example,
among the Kikuyu ethnic group in Kenya,

[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201170

[ 29 ] This section very briefly mentions some results from Alkire and Santos, 2010; for a fuller discussion the reader is referred to 
that paper. 

[ 30 ] In all of these figures, 2007 population data are used; it would also be possible to apply the population data from the year 
in which the survey was conducted in each country. 
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deprivation in child mortality and malnutri-
tion (both health indicators) contribute most
to the poverty. Deprivations in electricity, san-
itation and cooking fuel, contribute most to
the poverty of the Embu, another ethnic
group. Decomposition of poverty in India and
Bolivia also reveals interesting differences
among ethnic, caste, and religious groups.

Is the MPI robust to a range of weights? [ 31 ] As
an initial exploration, Alkire and Santos (2010)
estimate the MPI using three additional
weighting structures: (i) giving 50 percent
weight to health and 25 percent weight each
to education and standard of living , (ii) giving
50 percent weight to education and 25 per-
cent weight each to health and standard of
living , and finally (iii) giving 50 percent weight
to standard of living and 25 percent weight
each to health and education. The pairwise
country comparisons show that 88 percent of
pairwise comparisons of country rankings are
robust for all weighting structures. They also
find the Kendal Tau-b correlation coefficients
between the MPI rankings and each of the
three new methods to be above 0.90. Alkire,
Santos, Seth and Yalonetzky estimate the
concordance between all four rankings using
several methods. The concordance is high
(0.975 and above) and as expected the null
hypothesis of rank independence across the
four rankings is rejected with 99 percent con-
fidence by the Friedman test. In terms of large
changes in ranking , among the 60 countries
whose MPI scores range from 0.05 to 0.64,
five countries exhibit rank changes of 10 or
more places.[ 32 ] On the basis of this, we con-

clude that the MPI country rankings are quite
robust to weights.

Analyses are also underway to explore trends
in MPI over time for a number of countries.
For example, in Bangladesh, 68 percent of peo-
ple were MPI poor in 2004; by 2007, multi-
dimensional poverty had fallen to 58 percent.
Although progress was made in a number of
indicators, an improvement in school atten-
dance was the most str iking aspect of
poverty reduction in Bangladesh. In contrast,
Ethiopia reduced poverty by improving nutri-
tion and water, whereas Ghana improved sev-
eral indicators at once. [ 33 ]

2.2.3. Operationality
The MPI is a very elementary international
baseline multidimensional poverty measure
that is operational. It is deeply constrained by
data, but it does implement a recognizable
methodology, perform robustness tests, and
invite improvements.

In the 2006 Grusky and Kanbur volume,
Bourguignon argues that “the key challenge in
the field of poverty analysis is clear. It consists
of building a set of instruments, starting
with a satisfactory definition of poverty, that
would meet part or all of the critiques of the
[income poverty] paradigm described above,
while retaining at least part of its ‘operationa-
lity’. Current economic analysis of poverty
clearly falls short of this objective… The
poverty income paradigm is presently often
used in situations calling for alternative defi-
nitions of poverty, essentially because instru-
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[ 3 1 ] The results in this paragraph draw on Alkire, Santos, Seth and Yalonetzky, 2010. 
[ 32 ] Alkire, Santos, Seth and Yalonetzky, 2010.
[ 33 ] Apablaza, Ocampo and Yalonetzky, 2010.
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ments to handle these definitions are not
available. The challenge is to create those
instruments, rather than trying to make the
initial paradigm artificially fit a different con-
ceptual basis ” (pp.78-79).

Essentially, the most basic claim of the MPI is
that it is an operational instrument, whose
strengths and limitations have been made
quite clear, and which can be developed and
strengthened in the future. The remainder of
this paper seeks to identify further issues and
catalyze research by which to advance. 
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Seminaire_N3_BAT2  1/12/11  10:45  Page 72



December 2011 / Measure for Measure / How Well Do We Measure Development? /©AFD [ ]73

This final section discusses four sets of issues:
weights, unit of analysis, data, and aggregation
into a single index. They are issues in two
senses: first, they may be “critiques” that have
been offered; and second, they may be ques-
tions for future research and innovation. I
articulate most issues with respect to the MPI
and the M 0 methodology; however many
questions would be answered differently by
different measurement approaches. The
debate thus far has also passed over some
issues within these categories that may be of
equal or greater importance to those already
articulated, so I take the liberty of proposing
these as well.

2.3.1. Joint distribution measures
As was signaled above, poverty measures that
reflect the joint distribution of deprivations
for one person or household proceed by
aggregating [weighted] information on depri-
vations across all dimensions for each person,
identifying multidimensionally poor persons
on that basis, and subsequently aggregating
across poor people to construct a poverty
measure. This section identifies some areas
for further work, both on general-purpose
methodologies and on how these method-
ologies are implemented in practice. 

Weights

Shortly after the release of the MPI, Martin
Ravallion (2011a,b) drew attention to, among
other things, questions regarding the robust-
ness of the MPI to a plausible range of weights

The above summarizes the MPI, and the
methodology that underlies it. The MPI is one
possible implementation of M0, which itself
is one measure within the Alkire-Foster (AF)
family of Ma measures. The Ma family is
itself one possible approach to multidimen-
sional poverty measurement that reflects
joint distribution. The MPI has come under
scrutiny and criticism; it could be useful to
categorize the “discontents” in terms of their
generality. Many of the issues raised with
respect to the MPI would be shared by any
multidimensional  poverty measure that
reflects the joint deprivations that poor people
experience — for example, Bourguignon and
Chakravarty (2003), Bossert et al. (2007), or a
counting headcount. The latter include
methodological issues, such as aggregation,
weights and cutoffs; data issues, such as
whether it is possible to obtain sufficiently
accurate data on relevant dimensions from
one survey; political issues, such as updating
and manipulation; and economic issues, in
particular the link between multidimensional
poverty measures and welfare economics.
Some issues pertain to the AF methodology
directly — such as its neutrality with respect to
compensation among dimensions, and the
focus axiom. Others pertain to the implemen-
tation of AF methodology in the Multidimen-
sional Poverty Index (MPI). 

2.3. Research questions 
and debates
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as well as to the space in which weights were
articulated.[ 34 ] Recall that the MPI sets weights
between the incidence of deprivations, with
health, education and standard of living being
equally weighted, and the weights entering in
a linear form.

Amartya Sen among others sees the need to
set weights in multidimensional measures as
a strength not an embarrassment: “There is
indeed great merit… in having public dis-
cussions on the kind of weights that may be
used” (1997). After all, any national budget
implicitly sets weights on many dimensions of
welfare, often with little debate.The weights
on the MPI are explicit: equal weights on each
dimension, and on each indicator within a
dimension. Yet given the legitimate diversity
of human values, Sen also argues that it may
not be necessary to agree on a precise set of
weights: ideally, measures would be devel-
oped that are robust to a range of weights.
However it is pertinent to ask why weights
are required, and in particular to note that in
the absence of weights, in many situations it
will not be possible to identify a plausible
group of people who are multidimensionally
poor. This section outlines the reason weights
are needed — both methodologically and also
empirically — and summarizes the MPI robust-
ness results, then identifies issues for research. 

Weights can enter at the identification and/or
aggregation steps; in the AF methodology
they often enter in both steps. Observe that if
either the union or the intersection identifi-
cation approaches are used, no particular
weights on dimensions are required in order

to identify who is poor. Recall that the union
approach identifies someone who is deprived
in any dimension as poor. The intersection
approach requires a person to be deprived
in all dimensions in order to be identified as
multidimensionally poor. The appeal of union
or intersection approaches is simplicity: nei-
ther requires specific weights to be set across
the dimensions. Note however that both do
impose some non-zero weight on each dimen-
sion. Indeed, the selection of dimensions and
cutoffs plays a very significant role in shaping
the results, but weights are not required. Why
then does the AF methodology introduce a
different approach? 

A key reason to develop an intermediary
approach to identification is practical. In empir-
ical applications that have greater than two
dimensions, often both union and identifica-
tion approaches give quite extreme values. Of
course, this depends upon the dimensions,
indicators, and cutoffs selected in each con-
text. The intersection approach can be rather
stringent. For example, if we were to identify
who was poor using the intersection approach
for the same indicators and weights used in
the Multidimensional Poverty Index (MPI)
launched in 2010 (Alkire and Santos, 2010),
we find that the average percentage of poor
people across 104 countries is 0 percent, and
in only one country would more than 2
percent of people be identified as multidi-
mensionally poor, Burundi (5.1 %).

[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201174

[ 34 ] It will be interesting and fruitful to relate this discussion to the distinct but related discussion of the “indexing problem”. See 
Arneson, 1990; Arrow, 1973; Fleurbaey, 2007; Rawls, 1971; Sen, 1991a and references therein. 
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On the other  hand,  i f  we use  the union
approach, the average (population-weigh-
ted) headcount of multidimensionally poor
people would be 58.4 percent, with a range
from 4.6 percent in Hungary to 99.6 percent
in the Central African Republic. In 32 countries
more than 90 percent of people would be
identified as multidimensionally poor by the
union approach. Furthermore, the variation
can be quite wide: the difference between
the union and the intersection headcounts of
multidimensionally poor people is more than
90 percent in 32 of the 104 countries. For
example, in Ethiopia, 98 percent of people
would be identified as poor according to the
union approach, and 0 percent of persons
were identified as poor by the intersection
approach. So in some contexts, both approa-
ches to identification are rather unwieldy for
policy purposes because they identify no one
or almost everyone as poor. 

If a poverty cutoff to identify the multidi-
mensionally poor is set at any intermediary
level between union and intersection, then
weights are required. In the AF methodology,

general weights are applied to the 0-1 depri-
vation vectors, where the sum of the weights
is equal to the number of dimensions d. A
person is identified as poor depending upon
the sum of the weights of the dimensions
in which they are deprived. However other
approaches could be implemented. The point
to note at the moment is that without weights
we cannot identify who is multidimensionally
poor except by using the union or the inter-
section method. Weights are needed merely
to identify multidimensionally poor persons,
even if no summary or aggregate measure is
constructed. As is widely understood, all aggre-
gate measures that reflect joint distribution
will also impose weights at the aggregation
stage on measures. If weights are to be set
with transparency and without embarrass-
ment, further research is required on three
issues:

Standards and kinds of robustness to weights:
first, additional work on robustness to a range
of weights is required. The 2010 MPI values
might be thought of as a baseline, and are
not directly comparable for the data reasons
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Union and intersection and MPI identification 
using the MPI deprivation matrix, 2010

Union 58% 32 0

Intersection 0% 0 103

MPI (k=3) 32% 1 30

Average Headcount
(H) [ 35 ]

Identification Method with H . 90%

Number of the 104 countries

with H , 90%

4Table

Source: author.

[ 35 ] Population-weighted average of multidimensional poverty headcount using the 2007 population data, the union approach 
to identification and MPI indicators/cutoffs/weights across all 104 countries. The simple average headcount, with each country
equally weighted, is also 58 percent. 
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already outlined. This l imits the power of
studies regarding the robustness of country
MPI rankings. Furthermore, standards have
not yet been established regarding the kinds
of robustness to weights a multidimensional
poverty measure should satisfy. Also, the AF
measures are designed to inform poverty
analysis not just rankings by country or sub-
group, and the level of multidimensional
poverty, as well as its break-down by indica-
tor, is affected by the weighting structure.
So methodologies are required which explore
the robustness of different relevant descriptive
analyses to a range of plausible weights. 

Source of Weights: a second key question is
how to generate weights, and what the con-
ceptual as well as practical and empirical
considerations are in the choice of method.
Approaches to setting weights that have been
implemented include participatory consulta-
tions, survey questions (on time trade-offs,
gambling , socially perceived necessities, and
subjective well-being), statistical techniques,
expert opinion, axiomatic approaches,[ 36 ] and,
most commonly, normative weights applied
by the author. [ 37 ] Quantitative as well as con-
ceptual studies have implemented, compared
and scrutinized a range of approaches to set-
ting weights, for example in health economics
and social policy (Dibben et al., 2007); such
studies are required for multidimensional
poverty measures.

Space of weights: third, even if the weights
on indicators were brilliantly clear, there could
be questions about the space in which to set
normative weights. In the MPI, the weighting
vector w applies to the incidence of depriva-
tion. However, one might transform the vec-
tor such that the normative weights apply in a
different space. For example, if 10 percent of
people are deprived in clean water and 40
percent are deprived in sanitation, then there
might be arguments for an 80-20 or 20-80
weighting structure. Alternatively, the weights
might be fixed, if possible, in the space of
public expenditure. The appropriate space will
depend on the purpose of the measure as
well as the accuracy of potential transforma-
tions. It is necessary to set out the alternatives,
their implications for the MPI and also the
decompositions and further analyses, as well
as their potential value-added and limitations. 

Unit of Analysis

One of the features of multidimensional
poverty measures is that they must construct
a row of deprivations for the same unit of
analysis. However in many cases household
survey data contains information about the
household as well as diverse individual mem-
bers of the household. It would be useful to
consider further how to combine individual
and household level data when the unit of
analysis is the person, and when it is the
household. [ 38 ]

[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201176

[ 36 ] In the case of Mexico, the legal guidelines governing the development of their national multidimensional poverty measure 
include principles—for example, that economic and social progress had to balance each other, and that the achievement of 
a certain level in each social dimension should be seen as a human right. James Foster and I then developed an axiomatic 
approach showing that these principles, together with assumptions regarding the accuracy of data, were sufficient to set the 
weights across dimensions and to uniquely identify people as multidimensionally poor.  S. Alkire and J.E. Foster, 2009, “Memo 
to CONEVAL”. 

[ 37 ] See for example Dibben et al., 2007, and Decanq and Lugo, forthcoming.
[ 38] Of course in other feasible applications of AF measures, the unit of analysis might be an institution (school, community 

health clinic), a community (datazone), a business or cooperative, or even a state or country (for governance indicators). 
However in the case of multidimensional poverty the unit is likely to be a person or household. 
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There are three kinds of combinations that
need to be examined in each circumstance: a)
how to combine information that is available
for each household member (as years of
schooling) and how to address “missing val-
ues” in some responses or attribute scores to
ineligible respondents; b) how to attribute
household level data to individuals (taking
into account literature and empirical studies
on equivalence scales for income and on intra-
household inequalities in distribution), and c)
when and how it is justified to use a variable
from a single respondent or from a subset of
household members to represent all house-
hold members. These may require detailed
expertise on each indicator.

The combination methods must also consi-
der biases due to differently sized households,
as well as households with different composi-
tions. In the 2010 MPI, larger households have
a greater probability of being deprived in the
health and school attendance indicators, and
less probability of being deprived in “years of
schooling” and at least the “asset” indicator
among the standard of living indicators.The
overall effect is not clear. Household compo-
sition — the age and gender of household
members, as well as their relationships to one
another — also varies. A household of male
migrant workers will have a relatively low
probability of being deprived in nutrition
(most surveys lack male malnutrition data),
as well as child school attendance and child
mortality, whereas a household with a great
number of children will have a relatively larger
probability. 

Studies are needed to enumerate alternative
methods of combining the data, what errors
may be introduced by different methodolo-
gies, and how to check the robustness of
results to choices made. Empirical studies also
are needed to explore the magnitude of dif-
ferences introduced by different method-
ologies and to generate examples of careful
and rigorously verified methods of combin-
ing individual and household data. Alongside
quantitative work, qualitative and ethno-
graphic studies can be used to explore the
assumptions underlying different alternatives,
and consider which equivalence scales and
intra-household aggregation methods are
most accurate in a given context. [ 39 ]

Data

The data restrictions on the MPI or any other
global measure that requires internationally
comparable indicators are considerable, as
was detailed earlier. The data constraints at a
country level are less binding , but it can be
useful to itemize common constraints. Many
of these are well recognized. For example,
many household surveys omit institutional-
ized populations such as the imprisoned, the
homeless, and the hospitalized; further, cer-
tain surveys exclude key groups such as the
elderly or a gender group. The sampling frame,
periodicity, and quality of household surveys
are also regularly criticized. Multidimensional
measures raise a distinctive set of questions in
addition to these for two reasons. 

Data on each variable must be available for the
same person. If a multidimensional poverty
measure follows Sen’s approach, and identi-
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[ 39 ] For example, identifying a household as non-deprived if any member has 5 years of schooling, as the MPI, presumes that 
education is shared across household members; in some cultural contexts or in some kinds of households, that assumption 
may not be accurate.
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fies who is multidimensionally poor first, then
information on joint deprivations is required.
Surveys reflecting joint distribution were
advocated by the 2009 Stiglitz-Sen-Fitoussi
Commission on the Measurement of Economic
Performance and Social Progress. The need
for data on different dimensions for the same
person or family is a fundamental issue for this
class of measures. 

In developing countries, all questions may need
to come from the same survey (or else be
generated for the same household through
matching or mapping ).[ 40 ] Increasingly, multi-
topic household surveys have specialized to
explore multidimensional health or the qual-
ity of education or empowerment or water
management, etc. Such surveys treat one or a
few topics in some depth precisely because
no single indicator has been identified as a
sufficient single proxy for that dimension. A
legitimate concern is whether it is possible to
construct brief modules on each dimension
such that the data generated are sufficiently
accurate.[ 41 ] This requires the input of profes-
sionals from different disciplines and areas
of expertise. It also requires participatory and
qualitative work to explore the accuracy of
indicators and measures after implementation.

Data must be accurate at the individual level.
Second, because the data are aggregated first
across each person or household, each vari-
able must reflect deprivation at the level of
the person or household itself — not merely
when averaged.This affects survey design. For
example, a question on “morbidity within the
past two weeks” may provide useful data on

average, but is unlikely to be a good indicator
of the respondent’s general health status.
Related issues arise for indicators of maternal
mortality where incidence is very rare. Also, the
component indicators of an index must be
scrutinized conceptually to identify whether
they are stock or flow variables, whether sub-
jective or objective, and whether they refer to
resources, inputs, outputs or outcomes. For
example the MPI includes child mortality,
which could be a stock variable; it was inclu-
ded in part because no better health variables
were available, and in part because empirical
studies showed that it does change within rel-
evant time periods. Research on each dimen-
sion-area is required to propose the shortest
and most high quality questions that reflect
different dimensions of poverty accurately for
the relevant unit of analysis, type of indicator,
and time period of interest.

2.3.2. The AF methodology
The AF methodology has certain desirable
properties as sketched above, and certainly
M 0 is quite applicable due to its ability to use
ordinal variables. But there are also a number
of issues or questions that arise within the
context of that methodology, of which one is
discussed below. 

Summary index 

A clear preliminary question is why to measure
multidimensional poverty — in the sense of
providing a summary—at all? It is already pos-
sible to consider a vector of deprivations. A
vector of deprivations can be constructed

[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201178

[ 40 ] When all relevant indicators are not present on the same survey, where feasible, surveys could be matched to provide data 
for the same individual or household from different surveys. Poverty mapping techniques might also be used, when they 
provide sufficient accuracy at the individual/household level, and are appropriate for policy formulation. 

[ 41 ] For example, Browning.
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from different data sources; data from the
same survey are not required. Also, weights
are not required, so a dashboard seems less
controversial. 

The first part of this question is why to provide
an overall summary measure. [ 42 ] One founda-
tional  reason is  that a summary measure
defines each person as multidimensionally
poor or non-poor, and so is a poverty meas-
ure in the sense of Sen (1976); whereas a dash-
board or vector of deprivations may define
deprivations one by one for different groups
but does not look across dimensions at their
joint distribution. Also, an overall measure —
for example at the national level — allows for
comparisons across time (has poverty gone
up), and also across regions (which have
higher poverty) using a consistent metric. 

A further question is why to provide a sum-
mary measure and alongside it a vector of
deprivations (e.g. the censored headcounts).
The censored headcounts we provide reflect
joint distribution and cannot be generated
without the imposition of weights unless union
or intersection identification approaches are
used. Depending upon the value of the po-
verty cutoff k and the shape of the distribution,
the impact of censoring on single-dimen-
sional headcounts can be quite significant,
and noting the discrepancies themselves can
be of interest. 

To take a first example from the MPI, Table 5
compares “raw” headcounts — that are directly
available from the data — and censored head-
counts — which reflect our identification step.
In the international MPI, deprivation in ade-
quate sanitation in Ghana was 88 percent in
the raw matrix, but only one-third of these
households were MPI poor, hence in the cen-
sored matrix, the percentage of people who
are MPI poor and live in households lacking
sanitation falls to 30 percent. In Iraq, 29 per-
cent of households had school-aged children
not attending school, but only 41 percent of
these households were MPI poor, so the
censored headcount of people living in MPI
poor households where a child is not attend-
ing school is 12 percent. In India, 48 percent of
people lived in households with at least one
malnourished member, but only 80 percent
of these people were MPI poor, so the cen-
sored matrix shows 38 percent of people are
MPI poor and live in households with a mal-
nourished member. In general, across the MPI
indicators, the discrepancy between raw and
censored matrices was highest in sanitation
and cooking fuel, and lowest among years of
education. 

December 2011 / Measure for Measure / How Well Do We Measure Development? /©AFD [ ]79

[ 42 ] See also Alkire and Foster, 2011b.
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As the example above illustrates, it is possible
and interesting to compare the raw head-
counts in each indicator — which includes all
deprivations — and the censored headcounts
— which focus on people who are deprived in
k or more weighted indicators. 

figure on the left, there are six dimensions and
k = 2. We can see that 5 percent of people are
deprived in 6/6 dimensions (100%), 10 percent
each in 4/6 and 5/6 dimensions, and 15 per-
cent each in 2/6 and 3/6 dimensions, so 55
percent of people are deprived in 59 percent
of the dimensions on average, where 59 per-
cent is the weighted sum of the above propor-
tions. The area of the blue bars is equivalent to
M0 , as would be a single rectangle, 55% x 59%.

Applying the intensity to the headcount cre-
ates a measure that can be broken down by
dimension: the headcount cannot. Also be-
cause the poverty cutoff k can vary, one can
choose to focus on only a proportion of the
population at a time. For example, if we
increased k to 4, we can see that 25 percent of
people would be identified as multidimen-
sionally poor, if to 5, 15 percent, and when k =
6, 5 percent of people would be identified as
poor. In each successive increment of the value
of k, the people considered poor are deprived
in more dimensions simultaneously.

[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201180

Selected country differences between raw and censored headcount ratios 
(percentage decrease)

Ghana 15.3% 7.4% 22.8% 17.1% 44.8% 65.9% 42.3% 34.0% 65.0% 47.9%

Haiti 5.7% 1.4% 9.9% 13.6% 24.6% 36.7% 25.6% 11.4% 41.0% 22.4%

India 7.7% 3.8% 12.4% 19.7% 13.5% 30.8% 24.6% 18.6% 31.0% 22.9%

Iraq 58.8% 37.9% 52.6% 50.9% 54.5% 77.3% 70.9% 48.2% 45.4% 55.1%

Lesotho 7.9% 1.7% 11.4% 7.9% 50.4% 47.4% 31.8% 26.0% 40.0% 42.6%

Niger 0.7% 0.3% 1.9% 1.5% 2.6% 5.2% 0.7% 2.2% 7.1% 2.4%

Somalia 3.3% 1.0% 8.3% 1.7% 7.3% 9.5% 7.1% 3.2% 18.7% 7.1%

School 
Attend

Years of
Education

Child
Mortality

Nutrition Electricity Sanitation Water Floor Cooking
Fuel

AssetsCountry

5Table

Source: author.

Dimensions

For a second example, we explore further
insights from intensity. A distinctive feature of
the M0 measures is the partial index we call
intensity. This is constructed, recall, by taking
the average proportion of dimensions in which
poor people are deprived. For example, in the

Pe
op

le

M0 = 0.15*(2/6)+0.15*(3/6)+0,1*(4/6)+0.10*(5/6)+0.05*1= 0.325

15%

45%

15%
10%

10%
5%
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Because of its construction, analyses of M 0

for any given value of k can still describe the
composition of intensity among poor people
— the average proportion of dimensions in
which multidimensionally poor people are
deprived in a population. In the MPI, a person
must be deprived in one-third of the weigh-
ted indicators in order to be identified as poor.
We could break up the intensity in different
ways. In each country briefing for the MPI, we
present a pie diagram depicting the percent-
age of MPI poor people who are deprived in
category of intensity. That is, the darkest slice
shows the percentage of MPI poor people
who are deprived in 90-100 percent of the
dimensions (e.g. 90 #c i /d # 100). The next
lightest represent the percentage of people

deprived in 80-89 percent, and so on down
to 33-39 percent. [ 43 ] As is  v isual ly evident
the configuration varies between countries.
Consider for example India, Cameroon, and
Kenya, which are adjacent in the MPI rankings.
The average intensity of MPI poverty ranges
from 50 to 53.9 percent. However the com-
position of average intensity varies: in Kenya —
which has the highest MPI — the percentage of
people who are deprived in 30-50 percent
of dimensions is just under 70 percent, and
about 25 percent are deprived in 60 percent
or more dimensions. Cameroon has the high-
est intensity overall, and the highest percent-
age of people deprived in 60 to 90 percent
of dimensions — about a third. 
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[ 43 ] As the MPI weights are .167 and .056 on different dimensions (with 10 indicators), there are additional values of k at which 
the intensity actually changes; we showed decile bands for clarity only. 

Breakdown of intensity of MPI for India, Cameroon and Kenya
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9Figure

India Cameroon Kenya
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This abil ity to break apart a multidimen-
sional poverty index by strata of intensity can
be useful, for example for targeting. If an insti-
tution were able to provide services for 18
percent of the population, and if the multi-
dimensional poverty measure were appro-
priately constructed for that country, then
one could increase the value of the k cutoff
until it identified about 18 percent of peo-
ple as poor.[ 44 ] These would be the 18 per-
cent of people having the highest intensity of
poverty. It can also be analysed further to
inform policy interventions: in Cameroon,
more people are deprived in 80 to 100 per-
cent of indicators; thus a question for further
analysis is who these people are (spatially and
in terms of social groups), and whether tar-
geting the poorest poor and providing an
integrated spectrum of services might reduce
poverty most quickly. Recall that if one brings
a high intensity person out of poverty, the
reduction in poverty is greater than if one
brings a just-poor person out of poverty , [ 45 ]

because in the former case the average inten-
sity, as well as the headcount, would decrease. It
could also be possible to combine an analysis
of intensity bands with a subgroup break-
down to show commonalities in the structure
of deprivation: for example, if 80 percent of

the persons who are deprived in 40-50
percent are deprived in the same two indi-
cators, this suggests different policies than if
there was a great dispersion of deprivation
combinations. Finally, it is possible and could
be useful to undertake these analyses not
only for a population as a whole but also
for various subgroups — states, ethnic groups,
or other subgroups for which the data are
representative and the measure is valid. 

Hence the summary measure is not a stand-
alone number. Once one has created the cen-
sored matrix g 0(k), the mean of which is the
MPI, it is natural to generate a range of related
descriptions from it: comparisons, subgroup
decompositions, analysis by indicator, and
by intensity. The data source for these various
tools is the post-identification censored matrix
g 0(k), created using the achievement matrix,
the deprivation cutoffs vector, the weighting
vector, and the poverty cutoff. In any identi-
fication other than the union approach (in
which k takes the value of the lowest-weight-
ed indicator), g 0(k) will differ from the depriva-
tion matrix. Analyses based on this matrix are
consistent with the summary measure, and
serve to unfold its insights. Such analyses can
also be compared with the original (raw) data,
and with figures from other data sources.

[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201182

The intensity of deprivations among the MPI poor 

MPI: 0.283 MPI: 0.287 MPI: 0.296

Intensity: 52.7% Intensity: 53.9% Intensity: 49.3%

CameroonIndia Kenya

6Table

Source: author.

[ 44 ] Alkire and Foster, 2009a.The degree of precision in adjusting the headcount by increasing k depends upon the weighting 
structure and the number of variables as well as the distribution of deprivations. Note that the poverty cutoff k is, in the 
example given, itself a policy tool (see Alkire and Foster, 2009a, section 8).

[ 45 ] For example, by identifying exactly the deprivation(s) lacked by those deprived in 30-40 percent in India and Kenya. 
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This paper has introduced one approach to
multidimensional poverty measurement, one
particular methodology (AF), one implemen-
tation of it (MPI), and four research topics that
are either being investigated or are issues for
future research. The key strengths of the M 0

methodology are that it is a poverty measure,
fulfilling the steps of identification and aggre-
gation that Amartya Sen set out for poverty
measures; that it is intuitive and easy to inter-
pret; that it satisfies a set of desirability prop-
erties such as subgroup consistency; that it
makes explicit the weights set upon dimen-
sions; and that it identifies joint deprivations
and has multiple ways of presenting joint dep-
rivation through the measurements such as
intensity. Finally, the AF methodology is flexi-
ble: the dimensions, cutoffs, and weights can
all be chosen to reflect the purpose of the
measure and its context; the MPI is only one
example out of many possible applications of
the underlying methodology. 

We used the results from the 2010 104-
country Multidimensional  Poverty Index
(which implemented the M0 methodology to
illustrate some analyses that the measure can
generate. We noted that MPI analyses differ
from analyses using the original data and
indicators because the basic matrix used
by all  MPI-related figures is “censored” to
focus only on the disadvantages of people
who are jointly deprived in 33 percent (in this
case) of dimensions.

The last section briefly introduced an incom-
plete yet substantive set of research topics,
progress in which would take this work to
the next stage. These include a set of issues
related to many multidimensional measure-
ment approaches — such as work on weights,
cutoffs, income, combining individual and
household data, policy analysis, linkages to
preferences and welfare economics, treat-
ment of ordinal and categorical data, and so
on. There are also issues specific to the AF
methodology — such as incorporating com-
plementarity and substitutability, and relaxing
the focus axiom at identification. 

The fundamental question is whether under-
taking the further field-building research and
collecting missing data is likely to significantly
advance various agents’ abil ities to reduce
the incidence, intensity, depth and duration
of human poverty. I have argued that invest-
ing further in multidimensional poverty meas-
ures has the potential to generate significant
advances in understanding and to create use-
ful policy tools. To develop this potential, it is
vital to establish and convey good practices
for the implementation of multidimensional
poverty measures, such that measures are
implemented with rigour and transparency in
the upcoming phase. The paper also identified
a few of the many methodological advances
that are required. If the methodologies of multi-
dimensional poverty measurement adequately
navigate these challenges, they may be seen not
as a threat to economics’ legitimate parsimony,
but as an extension of its core strengths. 
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The measurement of poverty and compar-
isons thereof have been an active area of
research and praxis, particularly during the
last two decades. A strand of the literature
thus evolved focuses on the construction
of multidimensional measures. The Multi-
dimensional Poverty Index (MPI) of Alkire and
Santos (2010) is a recent addition.[ 46 ] The MPI
achieved a very high profile quickly due to its
association with the latest Human Develop-
ment Report of the UNDP. This note com-
ments on Alkire (2010), which not only pres-
ents the MPI to this conference but also
addresses some of broader issues relevant to
poverty measurement. [ 47 ] The comments are
based on the version of the paper received
on 25th November 2010, and without much
reference to companion papers. 

(1) Structure and objectives
Alkire (2010) has three main substantive sec-
tions. The first outlines the Alkire-Foster multi-
dimensional measures of poverty focusing in
particular on M0. The next section considers
the MPI as an application of the M0 meas-
ure and reports some illustrative results. The

third, and by far the longest single section,
explores the way forward in part motivated
by comments made on the MPI.

The paper unambiguously states its objective
as follows: “This paper will focus on the ques-
tion of when, how and why certain multidi-
mensional poverty measures may add value,
sketch the limits of the contribution, and
introduce a set of standing questions.” (Alkire,
October 2010, p.2).

Readers are thus encouraged to look for
these issues in subsequent pages of the paper.
In light of the recent discourse on multidimen-
sional measures, the value-added originating
in such measures is of particular interest.

(2) Multidimensional poverty 
measurement: the M 0

and the MPI 
The paper begins its discussion of measure-
ment by noting the multidimensionality of
poverty — a widely accepted feature. Alkire
(2010) justifies the need of multidimensional
measures at different levels.

Comment: Multidimensional
Poverty and its Discontents

Alemayehu Seyoum Taffesse, 
International Food Policy Research Institute

[ 46 ] Alkire and Santos (2010): Alkire, S. and M.E. Santos (2010), “Acute Multidimensional Poverty: A New Index for Developing 
Countries”, OPHI Working Paper Series, 38.

[ 47 ] Alkire (2010): Alkire, S. (October 2010), “Multidimensional Poverty and its Discontents”, a paper presented at the EUDN 
Conference, Paris, 1st December, 2010.
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• First, the quality of life is determined, and
thus best described, by its various relevant
aspects jointly. In other words, what matters
is “the ‘joint distribution’ of the most salient
features of quality of life” (Alkire, 2010). 

• Second, there are observable disparities in
outcomes (or assessments) across single dimen-
sions as well  as between single and multi-
ple dimensions of well-being. To quote: “The
motivation to take a multidimensional view
of poverty arises primarily from the empirical
mismatch between poverty measured in any
single space such as income and additional
important single and multidimensional meas-
ures of disadvantage. If it were the case that
income (or any other unidimensional meas-
ure) were a sufficient proxy of other disad-
vantages for practical purposes (such as tar-
geting or tracking change over time or guid-
ing policy) then, in the interests of parsimony,
one need not go further. A set of indicators—
or a multidimensional measure—may add value
if no single dimensional index can be found
that is adequate for practical purposes.” (Alkire,
2010, p.4)

• Third, the paper acknowledges that the two
reasons mentioned above do not necessarily
favour the use of a multidimensional poverty
index. A collection of indicators considered
individually can in principle do the job. Never-
theless, it proposes that “[the] multidimen-
sional poverty index adds value insofar as it is
robust and rigorously implemented, and can
convey additional information not captured
in unidimensional measures, particularly the
joint distribution of disadvantage, and the

composition of poverty among the multiply
deprived.” (emphasis added).

With these rationales in the background,
Alkire (2010) introduces the class of measures
proposed by Alkire and Foster (2007; 2009a)
and describes a recent application of an ele-
ment of this class of measures — the Multi-
dimensional Poverty Index (MPI).[ 48 ]

The MPI has been developed by the Oxford
Poverty and Human Development Initiative
(OPHI) and the UNDP. The 2010 Human
Development Report contains the MPI for
104 developing countries. The key features of
the MPI are:

Dimensions and indicators

The MPI aims to capture three dimensions —
health, education, and standard of l iving —
using 10 indicators. The indicators are: 

• Health-nutrition (anthropometric measures)
and child mortality 

• Education: years of schooling and school
attendance 

• Standard of living: electricity, water, sanita-
tion, cooking fuel, flooring, and asset ownership 

Weights

• Each dimension is equally weighted at one-
third. 

• Each indicator within a dimension is also
equally weighted. Thus the health and edu-
cation indicators are weighted at one-sixth
each, and the standard of living at one-eight-
eenth.[ 49 ]

[ ] ©AFD / Measure for Measure / How Well Do We Measure Development? / December 201192

[ 48 ] A brief discussion, with an extensive reference list, is included to help locate the proposed index in the broader literature.
[ 49 ] Alkire (2010) mentions that “In fact, as there are 10 indicators, the weights must sum to d = 10, so in fact each dimension 

weighs 3.33 and k = 3; however for simplicity of presentation we discuss the fractions.” It may be useful to clarify why weights 
summing to 1 are not used in the methodology section. Greater familiarity may enhance understanding unless there is 
technical usefulness obtained from using weights summing to number of dimensions. 
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Data

Already existing surveys provide the data
for the construction of the MPI. These surveys
are diverse in nature and timing: “Demogra-
phic and Health Surveys (DHS) for 48 coun-
tries … Multiple Indicator Cluster Surveys
(MICS) for 35 countries, and… the World
Health Survey (WHS) for 19 countries. Distinct
surveys are used for Mexico and urban
Argentina. All surveys used are between
2000 and 2008. All questions for each coun-
try were drawn from the same household
survey for that country, which enables the
MPI to reflect the joint distribution of depri-
vations a person experiences at the same
time.” (Alkire, 2010, p.7).

Note also that the full set of 10 indicators are
available for 63 countries, with the rest miss-
ing one or more of the indicators, although all
have at least one indicator in all of the three
dimensions covered. 

Cutoffs

Two types of thresholds are used to identify
the multidimensionally poor via the MPI. 

Deprivation cutoffs: The MPI first identifies
who is deprived in each of the 10 indicators.
A person is identified as deprived or non-
deprived in each indicator with respect to a
cutoff or threshold selected for each indica-
tor. Some of these cutoffs are linked with
the MDGs.

Poverty cutoff: In the case of MPI the pov-
erty cutoff is set at 3. Given 10 indicators, a
person is identified as multidimensionally
poor if and only if he/she is deprived in at
least 30 percent of the indicators. 

(3) Issues

Objectives

The paper begins with the objective of ascer-
taining the usefulness of multidimensional
measures of poverty over and above unidi-
mensional measures individually or collectively.
Two observations in this regard.

It would have been helpful if the discussion
about the qualities of the MPI had been com-
plemented by a sufficiently detailed discus-
sion of the shortcomings of unidimensional
indicators. 

Alkire (2010) identifies “the empirical mis-
match between poverty measured in any
single space such as income and additional
important single and multidimensional meas-
ures of disadvantage” as key. The significance
of this mismatch (the motivating problem) is
an empirical question — sufficient systematic
empirical evidence (as opposed to the anec-
dotal and/or the possible) needs to be pro-
vided regarding the size of the mismatch and
the extent or incidence of practical/policy
“errors” induced by such mismatches. For
instance, it would have been helpful (and illus-
trative) to show that the classification of indi-
viduals into poor and non-poor will be differ-
ent when a composite index is used in con-
trast to each of a collection of specific indica-
tors (that went into the construction of the
composite). Comparing a ranking by an indi-
cator with the ranking by the composite
would not be sufficient — the two will be dif-
ferent by construction unless the indicator and
the composite are so closely correlated that
the rankings match one-to-one (a monotonic
transformation of each other).

The gains of MPI would then be judged against
the costs and challenges of its construction.
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Political economy considerations

Some may raise a political economy argu-
ment of the kind captured in the following
quote from Kanbur (2009): [ 50 ] “In human
development, Sen worked with another great
economist, the late Mahbub ul Haq, in the
formulation of the Human Development
Index (HDI). I recall a story that Amartya tells
about that development, when he was offer-
ing a critique of various technical aspects of
the HDI to Mahbub. Paraphrasing Amartya’s
retelling, Mahbub said something like – I
understand the technical issues (which he
undoubtedly did – Mahbub was no mean
technical economist himself), but my objec-
tive is not so much to have the perfect index
but rather to have something that can
change the terms of the political debate by
putting education and health on an equal
footing with income. Amartya concludes
the story by noting the obvious success of
Mahbub’s project, a project in which Amartya
has of course played a central role.” (p.2)

The message I get from the quote is that that
argument has already been won.

Significance

Alkire and Santos (2010, p.65) state: “The
MPI has tremendous practical potential for
tracking the MDGs”. The following , taken
from Kishtany and Taffesse (2009), makes
the broader point of the challenges intrinsic
to the MDGs Project. [ 51 ]

There is a surprising lack of historical context
surrounding the MDGs. Most of the targets
are expressed as rates of change in objective
variables; two important ones—the achieve-
ment of universal primary education and the
elimination of educational gender disparities—
are in absolute levels. A remarkable feature of
the MDGs is that the same quantitative tar-
gets are applied to all countries. Many of
these countries are, however, at different
stages of development. Structural change and
sequencing are components of the concept
of a stage of development. Countries at dif-
ferent stages have contrasting structural
characteristics and patterns of relationships
between instruments and objectives; in a
dynamic perspective, certain socio-economic
outcomes may be prerequisites for the transi-
tion to a more advanced stage. 

None of this  is  taken into account in the
MDGs’ absolute and universal targets. At first
sight, the targets seem to be a level playing
field for assessing and comparing countries. In
fact, that they do not explicitly account for
the long term dynamics of structural change
tilts the field towards those countries who
have built up the critical mass of internal trans-
formations necessary for developmental take-
off; countries which have yet to enter this vir-
tuous cycle are at risk of being unjustly chided
in the likely event that they fail to achieve
many of the goals by 2015.
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Taking a longer historical view underlines this
point: in the 19th century, when today’s rich
nations had educational enrolment rates sim-
ilar to those of today’s poor countries, the
evolution towards high enrolment was much
slower than that seen in many developing
countries in recent decades. This is even the
case for some developing countries that are
on course to “fail” on the educational targets
(Clemens, 2004 ). [ 52 ] Today’s rich countries only
made universal primary education an explicit
development goal when they had higher
income levels than today’s poor countries
and had nearly achieved universality. If the
MDGs’ educational targets had been applied
to today’s industrialised nations during their
own early stages of development, they may
well have missed the targets (for similar his-
torical evidence on some of the other targets,
see Clemens et al., 2004 ). [ 53 ]

The history of today’s rich countries shows
that development is a drawn-out, uneven and
contradictory process full of reversals and dis-
continuity. The MDGs, with their ambitious,
linear and broad set of socio-economic goals,
belie this complexity; contemporary devel-
oped countries measured yesterday with
today’s MDG yardstick might well have been
branded “failures”.

Issues for further research 

The author includes a long list of issues that
she identifies for further research: a full third
of the paper is devoted to “The way forward:
research questions and debates”. The paper
reflects the laudable desire to acknowledge and
deal with issues raised in the rather extensive
dialogue that took place after the initial release
of the MPI, and certainly tones down the claims
made in Alkire and Santos (2010).

While honest and generous, it also makes a
reader wonder what has been achieved so far!
They also confound the key issue of whether
a composite measure of multidimensional
poverty (such as the MPI) does better than a
collection of indicators deployed carefully
and intelligently. For example, some of the
problems identified are also shared by unidi-
mensional measures. The issue is whether the
total ity of problems,  both common and
unique, seriously limits the validity and useful-
ness of the multidimensional measure. In my
view, while the considerable effort of the
author and her team should be applauded,
the jury is still out on the matter.
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3. Will GDP Growth Increase
Subjective Happiness 

in Developing Countries? 
Andrew E. Clark and Claudia Senik, Paris School of Economics*

Abstract
This paper asks what low income countries can expect from growth in terms of happiness. It
interprets the set of available international evidence pertaining to the relationship between
income growth and subjective well-being. Consistent with the Easterlin paradox, higher income
is always associated with higher happiness scores, except in one case: whether growth in national
income yields higher well-being on the long run is still hotly debated. The key question is
whether the correlation coefficient is “too small to matter”.

The explanations for the small correlation between national income growth and subjective
well-being over time appeal to the nature of growth itself (from negative side-effects, such as
pollution), and to the psychological importance of relative concerns and adaptation. The avail-
able evidence contains two important lessons: income comparisons do seem to affect subjec-
tive well-being, even in very poor countries; however, adaptation may be more of a rich-coun-
try phenomenon. 

Our stand is that the idea that growth will increase happiness in low income countries cannot
be rejected on the basis of the available evidence. First, cross-country time-series analyses are
based on aggregate measures, which are less reliable than those at the individual level. Second,
development is a qualitative process involving take-off points and thresholds. Such regime
changes are visible to the eye through the lens of subjective satisfaction measures. The case of
transition countries is particularly impressive in this respect: average life satisfaction scores
closely mirrored changes in GDP for about the first ten years of the transition process, until the
regime became more stable. The greater availability of subjective measures of well-being in
low-income countries would greatly help in the measurement and monitoring of the different
stages and dimensions of the development process.

* senik@pse.ens.fr, clark@pse.ens.fr. We thank Hélène Blake for precious research assistance and CEPREMAP for financial support. 
We are very grateful to Oliver Charnoz, Emmanuel Commolet, and Nicolas Gury for incisive comments on a previous draft, and 
Alpaslan Akay, Alexandru Cojocaru, Luca Corazzini, Armin Falk, Ada Ferrer-i-Carbonell, Carol Graham, Olof Johansson-Stenman, 
John Knight, Andrew Oswald, Bernard Van Praag, Hillel Rapoport, Mariano Rojas, Russell Smyth, and Oded Stark for advice.
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Is income growth the only thing that matters
in development, and does it raise the level of
well-being of the population? De facto, eco-
nomic development is generally identified
with growth in GDP per capita: international
organizations, such as the United Nations
Organization, the OECD, the World Bank and
the International Monetary Fund, classify
countries as developed, intermediate or low-
development, depending on whether they
are above or below certain thresholds of
GDP per capita. However, development is of
course more than just income growth. It is a
multidimensional process, which involves not
only a quantitative increase in capital accumu-
lation, production and consumption, but also
qualitative social and political changes that
enlarge the choice set of the individuals con-
cerned. Institutional progress, human rights,
democracy, gender equality and other capac-
ities are an integral part of development. We
can then ask whether these qualitative objec-
tives can be attained by maximizing GDP.
And in addition, we might worry that income
growth will yield negative side-effects, which
reduce well-being , such as environmental
externalities, the destruction of traditional
social links, the concentration of the population
in urban and suburban centres, the develop-
ment of work-related stress, and so on.

“Is Growth Obsolete?” The provocative title
of the paper by William Nordhaus and James
Tobin (1973) reflects the radical questioning
of growth as an engine of well-being. Although
the authors answer this question in the nega-
tive, many economists and social scientists have
come to the conclusion that, in developed

countries, economic growth per se has little
impact on well-being and should therefore
not be the primary goal of economic policy (see
Oswald, 1997). How much of this argument
can we extend to developing countries? Or
should we follow the proposition of Inglehart
et al. (2008) that material growth, as meas-
ured by GDP per capita, is welfare-improving
in developing countries, as it takes people out
of poverty and precarity, but that it is useless
in modern and “post-modern” societies
where survival is taken for granted and
human development becomes the only valu-
able goal?

This paper wi l l  address the relat ionship
between GDP growth and wel l-being in
developing countries through the lens of sub-
jective well-being measures, i.e. self-declared
satisfaction judgements collected in surveys
of nationally-representative samples of the
population over the world. Using these meas-
ures as a shortcut to people’s well-being , we
will try to see whether GDP growth is really a
proxy for and a valuable route to happiness. 

One of the most important but equally most
controversial issues in the subjective well-being
literature is precisely the income-happiness
relationship. In a famous article, Easterlin (1974)
ironically asked whether “raising the incomes
of all will raise the happiness of all?” This was
based on the observation that average happi-
ness measures remained flat over the long run
in countries which had experienced high rates
of GDP growth. The income-happiness nexus
has been vividly debated for the past two
decades by economists, psychologists and
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political scientists. However, most of the evi-
dence to date on the relationship between
income and subjective well-being is based on
developed countries. Is the Easterlin paradox
also valid for developing countries, or is it a
rich country phenomenon?

This paper presents an overview of the evi-
dence that has accumulated during the past
twenty years of research and illustrates some
of the findings using a widely used interna-
tional database (the World Values Survey,
1981-2005) containing individual life satisfac-
tion and happiness information. In a first sec-
tion, we present the relationship between
income, income growth and subjective well-
being and ask to what extent the patterns
usually observed in developed countries also
hold in developing countries. We discuss the
potential existence of a threshold effect in the
welfare returns of growth, where the latter
are higher in low as opposed to high-income
countries. Sections 2 and 3 then present the
classic explanations of the Easterlin paradox
and their relevance to developing countries.
Here, we distinguish the positive and negative
side-effects of growth, and the limits to the
way in which income can produce subjective
well-being that stem from human nature itself
(comparison and adaptation effects). Finally,
we provide some reasons why we believe that
cross-section and panel analysis based on
individual data is more reliable than that using
aggregated time series. Accordingly, we con-
clude that the positive income-well-being
gradient, supported by individual and cross-
sectional data, is difficult to dismiss.

The data used in the paper
This paper essentially hinges on results in the
existing literature. However, we have added a
number of figures of our own, using the five

waves of the well-known World Values Survey
(WVS, 1981-2008) database covering 105 coun-
tries, including high-income, low income and
transition countries, which account for 90%
of the world’s population. Happiness meas-
ures were mostly taken from the WVS and the
European Social Survey (ESS): this is the case
for 250 out of 368 observations. When hap-
piness data was missing, we used information
from the ISSP (101 observations) and 17 obser-
vations from the 2002 Latino-barometer. All of
these datasets are available at http://world-
valuessurvey.org. The happiness and life satis-
faction questions were administered in the
same format in all these surveys, with equiva-
lent translations for all countries. The wording
of the Happiness question was: “If you were
to consider your life in general these days,
how happy or unhappy would you say you
are, on the whole?: 1. Not at all happy; 2. Not
very happy; 3. Fairly happy; 4. Very happy ”. In
the WVS, the wording of the Life Satisfaction
question was: “All things considered, how sat-
isfied are you with your life as a whole these
days?: 1 (dissatisfied)… 10 (very satisfied) ”.The
surveys cover representative samples of the
population of participating countries, with an
average sample size of 1,400 respondents at
each wave. We calculated the national aver-
age value of the answers to each of these
questions (treating them as continuous vari-
ables). We also created a misery index defined
as the percentage of people who declare
themselves to be very happy, or very satisfied,
minus the percentage of respondents declar-
ing themselves to be not at all happy, or not at
all satisfied. As the results from the two aggre-
gate well-being measures were very similar,
we only present here the figures based on
average well-being.

The paper also appeals  to a measure of
trust, which is available in the WVS: “Generally
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speaking, would you say that most people
can be trusted or that you can’t be too care-
ful in dealing with people?: 1. Most people
can be trusted;  0. Can't be too careful ”. The
GDP per capita and annual GDP growth
information comes from Heston, Summers
and Aten — the Penn World Table. We also use
other quantitative indicators which are avail-
able in the World databank, such as the Gini
measure of income inequality, women’s fertil-
ity rates, adult literacy rates, and life expect-
ancy at birth (see http://data.worldbank.org/).
The qualitative indicators of governance were
taken from Freedom House and Polity IV (http:
//www.qog.pol.gu.se/, http://www.freedom-
house.org, http://www.govindicators.org, and
http://www.systemicpeace.org/polity/polity
4.htm). All these data are available from the
World Data Bank: http://www.worldvalues-
survey.org.

Subjective well-being 
measures: why use them 
and are they reliable?
The critical quality of subjective well-being is
that it is self-reported. Instead of a third per-
son designing some set of criteria (income,
health, education, housing , etc.) which will
define how well an individual is doing , individ-
uals themselves are asked to provide a sum-
mary judgement of the quality of their life.
While some have doubted the usefulness of
subjective measures, we think that there are
fairly compelling reasons to include them in
the economists’ arsenal. 

Think of an individual’s level of well-being as
being some appropriately-weighted sum of all
of the aspects of life that matter to them. There
are at least two significant obstacles for it to be
measured objectively. The first is that we need
to be sure that we cover all of the aspects of

life that are important to the individual, and it
seems a priori difficult to make up a definitive
measurable list of these. The second problem
is that we have to apply appropriate weights
to construct the final well-being index. This
might appear problematic right from the start:
in the context of the aggregate data used in the
Human Development Index, for example, how
much is literacy worth in terms of life expec-
tancy? Moreover, it would appear extremely
likely that any such weighting will differ bet-
ween individuals, and probably in ways that it
is not easy to observe. It is consequently very
tempting to sidestep the difficulties involved
by asking individuals to make these calcula-
tions themselves, in responding to evaluative
questions about their own lives.

The well-being questions asked in this context
are often very simple ones, such as “How
dissatisfied or satisfied are you with your life
overall? ” (from the British Household Panel
Survey), which is answered on a seven-point
scale, with one referring to “Not satisfied at
all”, four to “Neither satisfied nor dissatisfied”
and seven to “Completely satisfied ”. Alter-
natively individuals may be asked about their
happiness, as in the following question from
the American General Social Survey (GSS):
“Taken all together, how would you say things
are these days, would you say that you are
very happy, pretty happy, or not too happy?”
Other questions may refer to positive and
negative affect or mental health.

These questions are increasingly widely
included in surveys across the social sciences.
One reason for their popularity is that they
are simple to put into questionnaires, as proba-
bly the majority of those that appear are sin-
gle-item (although there are very many multi-
ple-item scales that are also available in the
literature: see http://acqol.deakin.edu.au/
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instruments/instrument.php for a summary of
some of these). A second point is that the vast
majority of respondents seem to understand
the question: non-response rates are very low.
The third reason, which from our point of
view is the most important, is that the answers
to these questions do seem to pick up how
well people are doing.

This last statement might seem to be rather
uncontroversial: after all, we would expect a
question on life satisfaction to measure exac-
tly that. The potential problem lies exactly in
the subjectivity of the reply. In particular, if
individuals understand the question differ-
ently, or use the response scales differently,
then there is a danger that someone who
answers six on a one to seven satisfaction
scale is no better off than another person
who has given an answer of five. Luckily there
is by now a varied body of evidence suggest-
ing that these subjective well-being measures
do contain valid information.

A first point to make is that subjective well-
being measures are well-behaved, in the sense
that many of the correlations make sense. In
cross-section data, variables reflecting mar-
riage, divorce, unemployment, birth of first
child and so on are typically correlated with
individuals’ subjective well-being in the expec-
ted direction. [ 54] If the answers to well-being
questions were truly random, then no such
relationship would be found. 

We want to know whether asking A how
happy she is will provide information about
her unobserved real level of happiness. One
simple check, called Cross-Rater Validity, is to
ask B whether she thinks A is happy. This work

has been carried out in a number of settings
(see Sandvik et al . ,  1993; Diener and Lucas,
1999), including asking friends and family, or
the person who administered the interview.
Alternatively, we can use individuals who do
not know the subject: B may be shown a
video recording of A, or may read a transcrip-
tion of an open-ended interview with A. In all
cases, B’s evaluation of the respondent’s well-
being matches well with the respondent’s
own reply.

Another approach to validation consists in
relating well-being scores to various physio-
logical and neurological measures. It has been
shown that answers to well-being questions
are correlated with facial expressions, such as
smiling and frowning , as well as heart rate
and blood pressure. The medical literature has
shown that well-being scores are correlated
with digestive disorders and headaches, coro-
nary heart disease and strokes. Research has
also looked at physical measures of brain
activity. Particular interest has been shown in
the differences in brain wave activity between
the left and right prefrontal cortexes, where
the former is associated with positive and the
latter with negative feelings. These differences
can be measured using electrodes on the
scalp or scanners. Research has shown (for
example, Urry et al., 2004) that these differ-
ences in brain activity are correlated with indi-
vidual well-being responses. These measures
of brain asymmetry have been shown to be
associated with cortisol and corticotropin
releasing hormone (CRH), which regulate the
response to stress, and antibody production
in response to influenza vaccine (Davidson,
2004). Consistent with subjective well-being
and brain asymmetry measuring the same
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underlying construct, individuals reporting
higher life satisfaction scores were less likely
to catch a cold when exposed to a cold virus,
and recovered faster if they did (Cohen et al.,
2003).

The last block of evidence that people “mean
what they say” is that, in data following the
same individual over a long period of time,
those who say that they are dissatisfied with
a certain situation are more likely to take
observable action to leave it. This phenome-
non is apparent in the labor market, where
the job satisfaction that the individual reports
at a certain point in time is a good predictor
of her being observed in the future to have
quit her job (examples are Freeman, 1978;
Clark et al., 1998; Clark, 2001; Kristensen and
Westergaard-Nielsen, 2006). One important
subsidiary finding in this literature is that job
satisfaction predicts quits even when we take
into account the individual’s wages and hours
of work. This prediction of future behavior
seems to work for the unemployed as well as
for the employed. Clark (2003) shows that
mental stress scores on entering unemploy-
ment in the British Household Panel Survey
(BHPS) data predict the length of the unem-
ployment spell, with those who suffered the
sharpest drop in well-being upon entering
unemployment having the shortest spell.
This finding has been replicated in using the
life satisfaction scores in the German Socio-
Economic Panel (GSOEP) data by Clark et al.
(2010). Outside of the labor market, well-being
scores have been shown to predict the length
of l ife (Palmore, 1969; Danner et al . ,  2001).
Satisfaction measures have also recently
been shown to predict future marital break-up
(Gardner and Oswald, 2006; Guven et al., 2010).

One potential use of the analysis of subjective
well-being is that it arguably provides us with

information on trade-offs between different
aspects of an individual’s life. If one extra hour
of work per week has the same effect on well-
being as does 80 euros in additional earnings
per month, then the shadow wage (the wage
that would compensate for one extra hour
of work) is around 18 euros and 50 cents per
hour. Some examples of these well-being
trade-offs have appeared in the recent litera-
ture. For example, Blanchflower and Oswald
(2004, p.1381), using American and British
data, came to the conclusion that: “To com-
pensate men for unemployment, it would take
a rise in income at the mean of approximately
$60,000 per annum. A last ing marriage is
worth $100,000 per annum (when compared
to widowhood or separated).”

This capacity of subjective data to weight
the different dimensions of development one
against the other (to calculate marginal rates
of substitution between two dimensions) is
particularly adapted to the multidimensional-
ity of economic development. The structure
of the well-being equation, as estimated in a
country, can be seen as a synthetic measure
that would have aggregated the different
arguments of a social welfare function. The
usual problem of the social planner (and of the
social choice school of normative economics)
is indeed to decide on the weights that should
be attached to the different arguments of the
social objective function. Subjective measures
allow this obstacle to be avoided by measuring
directly the synthetic result of the weighting
alchemy made by individuals themselves. An
illustration of this is the paper by Di Tella and
MacCulloch (2008,  pp.31-33) ,  where the
authors use the American GSS and the Euro-
barometer to estimate national welfare func-
tions. They propose such marginal rates of
substitution: 
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• Life expectancy/income: “A person who
expects to live one year longer due to the
reduction in the risk of death is willing to pay
$5,052 in annual income in exchange (6.6% of
GDP per capita)”.

• Life expectancy/unemployment: “In terms
of the unemployment rate, denying an indi-
vidual one year of life expectancy has an equi-
valent cost to increasing the unemployment
rate by 1.1 percentage point”.

• Pollution/GDP: “a one standard deviation
increase in SOx emissions, equal to a rise in
23kg per capita, has a decrease on well-being
equivalent to a 1.5% drop in the level of GDP
per capita”.

• Inflation/unemployment: “a 1% point rise in
the level of inflation reduces happiness by as
much as a 0.3 percentage point increase in
the unemployment rate”.

• Crime/GDP: “a rise in violent crime from
242 to 388 assaults per 100,000 people in the

United States (i.e. a 60% rise)… would be equi-
valent to a drop of approximately 3.5% in GDP
per capita”.

• Working hours/GDP: “a 1% rise in working
hours would have to be compensated by a
2.4% rise in GDP per capita (to leave happiness
unchanged) ”.

These examples illustrate the capacity of sub-
jective well-being measures to serve as a use-
ful tool for public policy aimed at maximizing
well-being as countries develop.

Before we turn to the evidence on growth
and subjective well-being, we should warn the
reader of two abusive approximations con-
tained in this paper. First, we use the terms hap-
piness, life satisfaction and well-being indis-
criminately. Second, we treat these measures
as though they were cardinal, although they
are more properly ordinal. In doing so, as do
the bulk of economists working on happiness
measures, we follow the route opened by
Ferrer-i-Carbonnell and Frijters (2004).
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One of the main catalysts in the voluminous
and rapidly expanding literature on income
and happiness has been Easterlin’s seminal
article (1974; updated in 1995), setting out the
“paradox” of substantial real income growth
in Western countries over the last fifty years,
but without any corresponding rise in repor-
ted happiness levels. This finding is paradoxical
for a number of reasons. First it runs counter
to the popular prior belief that increased
material wealth and greater freedom of choice
should go hand in hand with higher well-being.
In a way, our societies are organized on this
implicit principle. Second, it seems to contra-
dict a large body of scientific empirical evi-
dence based on cross-sections of countries,
and on within-country individual panel data.
This section presents and discusses the available
evidence on these contradictory findings,
and asks whether the Easterlin paradox is a
rich-country phenomenon or also something
relevant for policy-makers in developing
countries. A summary of the wide-ranging
data sources and results  appears in the
appendix of this chapter.

3.1.1. Income raises happiness 
in the cross-section

Within-country cross-section

“As far as I am aware, in every representative
national survey ever done, a significant bivari-
ate relationship between happiness and in-
come has been found.” (Easterlin 2005, p.67).

Almost all of the empirical work based on
within-country surveys includes individual
income or household income (or more pre-
cisely, the log of income) as a control variable
to explain well-being. Log income invariably
attracts a positive and statistically significant
coefficient, of considerable size. It is typically
one of the most important correlates of self-
declared happiness. “When we plot average
happiness versus average income for clusters
of people in a given country at a given time…
rich people are in fact a lot happier than poor
people. It’s actually an astonishingly large
difference. There’s no one single change you
c a n  i m a g i n e  t h a t  w o u l d  m a k e  y o u r  l i f e
improve on the happiness scale as much as
to move from the bottom 5 percent on the
income scale to the top 5 percent” (Frank,
2005, p.67). This holds for both developed
and developing countries, even if it has some-
times been suggested that the income-happi-
ness slope is larger in developing or transition
than in developed economies (see Clark et al.,
2008, for a survey). 

Layard et al. (2010), for instance, report that
within a country, a unit rise in log income
raises individual self-declared happiness by
0.6 units on average (on a 10-point scale).
Stevenson and Wolfers (2008, p.13) estimate
the within-country well-being-income gradi-
ent over each of the countries available in a
number of international datasets (the Ameri-
can General Social Survey, the World Values
Survey, the Gallup World Poll, etc.). They con-
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clude that: “Overall, the average well-being-
income gradient is 0.38, with the majority of
the estimates between 0.25 and 0.45 and 90
percent are between 0.07 and 0.72. In turn,
much of the heterogeneity likely reflects sim-
ple sampling variation: the average country-
specific standard error is 0.07, and 90 percent
of the country-specific regressions have stan-
dard errors between 0.04 and 0.11.”

As an i l lustration,  F igure 10.A depicts the
household income-happiness gradient in the
United States. The fitted relationship is well
described by a log-linear function. The same
findings hold in a series of surveys covering
developing countries. Figure 10.B shows the
income decile-happiness gradient in China in
2007 (based on World Values Survey data):
the same positive relationship appears. In gen-
eral, the fact that in a given society the rich are
happier than the poor is a well-established and
undisputed empirical finding in this literature.
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Income and happiness in the American General Social Survey (1972-2006)
Taken from Stevenson and Wolfers (2008).

Source: General Social Survey (USA), 1972-2006; authors’ regressions.
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a. Each circle aggregates income and happiness for one GSS income category in one year, and its diameter is
proportional to the population of that income category in that year. The vertical axis in each panel plots the
coefficients from an ordered probit regression of happiness on family income category x year fixed effects; the
horizontal axis plots real family income, deflated by the CPI-U-RS. In each panel the short- and long-dashed lines
are fitted from regressions of happiness on family income and the log of family income, respectively, weighting
by the number of respondents in each income category x year. Survey question ask. “Taken all together, how
would you say things are these days – would you say that you are very happy, pretty happy, or not too happy?”
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Cross-sections of countries

The empirical evidence is even more conclu-
sive and consensual regarding the income-
happiness gradient across countries. Deaton
(2008), for example, finds an elasticity of 0.84
between log average income and average
national satisfaction across a large set of
nationally representative samples of indivi-
duals living in 129 developed and developing
countries, collected by the 2006 Gallup
World Poll. In the same spirit, Inglehart (1990,
chapter 1) analyses data from 24 countries at
different levels of development and finds a
0.67 correlation between GNP per capita
and life satisfaction. In a more recent paper,
Inglehart et al. (2008) report a correlation of
0.62 using all available waves of the World

Values Survey. Wolfers and Stevenson (2008,
p.12), using a very comprehensive set of data,
uncover “a between-country well-being-GDP
gradient… typically centered around 0.4 ”. [ 55 ]

In the surveys analyzed by Inglehart et al .
(2008), 52 percent of the Danes indicated that
they were very satisfied with their life (with a
score of over 8 on a 10-point scale) and 45 per-
cent said they were very happy. On the con-
trary, in Armenia only 5 percent said they were
very satisfied and 6 percent very happy.

Figure 11.A (taken from Inglehart et al., 2008)
shows the concave relat ionship between
income per capita and average happiness
across developed, developing and transition
countries of the world, over the 1995-2007
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Income and happiness in a Chinese cross-section.

Source: WVS. China 2007.

Note: We group together the three deciles (7, 8, 9) which were only rarely reported in the Chinese sample. 
We have dropped the two extreme deciles.
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[ 55 ] These estimates vary because of the composition of the sample and the controls included in the regressions.
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period. A similar graph appears in Deaton
(2008) based on the World Values Survey
(1996) and the Gallup World Poll (2006), which
we reproduce here as Figure 11.B. As shown
in F igure 11 .C ,  “Each doubl ing of  GDP is
associated with a constant increase in life
satisfaction” across countries (Deaton, 2008).
Figure 11.D illustrates the good fit of a log-
linear relationship between income per capita
and average life satisfaction across countries
of the world, in the late 2000s, using the most
recent waves of the World Values Survey. 

Many other contributions to the “macroeco-
nomics of happiness” have documented the
fact that individuals in general report higher
happiness and life satisfaction scores in higher-
income countries (see for example Blanch-
flower, 2008), even if certain types of societies
seem to be more conducive to happiness than
others (Inglehart et al., 2008). In Figure 11.A, for
example, Latin American countries are system-
atically found above the regression line, while
transition countries form a cluster lying below
the regression line tracing out the average
relationship in the data. [ 56 ]

December 2011 / Measure for Measure / How Well Do We Measure Development? /©AFD [ ]109

GDP per capita and SWB in the world
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[ 56 ] According to Guriev and Zhuravskaya (2009), the reasons for the lower happiness level in transition countries are the 
deterioration in public goods provision, the increase in macroeconomic volatility and mismatch of human capital of residents
educated before transition (unemployment).
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GDP per capita and Life satisfaction
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Taken from Deaton (2008), p.57.

Life Satisfaction in the World Poll and the World Value Surveys
(World Poll data shown as hollow circles, World Values Surveys data as shaded circles)
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Note: Each circle is a country, with diameter proportional to population. GDP per capita in 2003 is measured in purchasing power parity
chained dollars at 2000 prices.
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GDP per capita and Life Satisfaction
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Taken from Deaton (2008), p.57.
Each Doubling of GDP is Associated with a constant Increase in Life Satisfaction

Source: Penn World Table 6.2.

Note: Each circle is a country, with diameter proportional to population. The scale on the x-axis is logarithmic. The middle line shows average
life satisfaction for each level of per capita GDP while the outer two lines show the same thing, but for two age groups, ages 15 to 25 – the
upper line for most of the figure – and ages 60 and over – which is usually the lower line. GDP per capita in 2003 is measured in purchasing
power parity chained dollars at 2000 prices.
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GDP per capita in the 2000s and Life Satisfaction

GDP per capita in constant 2000 dollars

Satisfaction = 0.47 In(GDP) + 2.81; R2 = 0.51

11.DFigure

Source: WVS.

Note: GDP and average satisfaction are calculated for the last available year for each country (spanning from 2001 to 2008).
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Development and the inequality 
of subjective well-being

As a complement to the average income-
average happiness relationship, we have also
looked at the relation between average life
satisfaction scores and their standard deviation
(treating well-being as a continuous variable).
Cross-country analysis produces a striking
observation: the higher the average national
happiness, the lower the within-country stan-
dard deviation of happiness. As such, richer

countries have both higher average scores
and lower standard deviations of life satisfac-
tion (Figure 12). This suggests one potentially
important benefit of GDP growth for low-
income countries. If individuals are risk-averse,
reducing the variance of SWB in a given
society is a valuable objective of public policy.
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GDP, and the average and standard deviation of happiness
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A positive relation in individual panel data

Thanks to the increased availability of popu-
lation panel surveys in a number of different
countries, a variety of analyses of individual
well-being have been able to control for un-
observed individual fixed effects, such as per-
sonality traits. All of this work has concluded
that there is a positive correlation between
the change in real income and the change in
happiness (see, for example, Winkelmann and
Winkelmann, 1998; Ravall ion and Lokshin,
2002; Ferrer-i-Carbonell and Frijters, 2004;
Senik, 2004 and 2008; Ferrer-i-Carbonell,
2005; Clark et al. , 2005). Further, a number
of these articles have appealed to exogenous
variations in income in order to establish more
firmly the causal effect of individual income
on happiness (e.g. Gardner and Oswald, 2007;
Frijters et al., 2004a, 2004b and 2006; Pischke,

2010). The slope of the income-happiness
re lat ionsh ip  i s  not  necessar i ly  the same
between groups (Clark et al., 2005; Frijters et
al., 2004a; Lelkes, 2006). The coefficient on
the within-individual change in log income is
typically found to be in the vicinity of 0.3
(Layard et al., 2010; Senik, 2005).

There is thus both single-country and interna-
tional evidence showing that the rich are hap-
pier than the poor within a given country, that
those in richer countries are on average hap-
pier than those in poorer countries, and that
an increase in individual income over time is
associated with increasing happiness. At this
stage then, the evidence is strongly in favour
of a development pol icy based on GDP
growth in low-income countries.
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Log GDP per capita in cst 2000 dollars

S.D. of satisfaction and In (GDP)
R2 =.41

Source: World Values Survey, 1981-2007.
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3.1.2. The diminishing returns 
to income growth

The situation is not completely clear-cut,
however, as illustrated by the panels of Figures
10 and 11: the positive relationship between
income and happiness exhibits diminishing
returns. This comes as no surprise to econo-
mists, who are accustomed to the idea of the
concavity of preferences, i.e. decreasing mar-
ginal utility and risk-aversion. Concretely, this
means that the effect of earning an addi-
tional ten thousand dollars on subjective well-
being becomes progressively smaller as one’s
initial level of income increases. This is consis-
tent with the good fit of the log functional
form for income-happiness relationship, which
is a familiar result in the empirical analysis of
subjective well-being across the social sciences. 

Is there a threshold in the utility of growth?

“Once a country has over $15,000 per head, its
level of happiness appears to be independent
of its income per head” (Layard, 2003, p.17).

Many authors have suggested a threshold in
the welfare effect of income. They recognize
that rich countries are happier than poor
countries, but believe that there is no strong
relationship between GDP per capita and
happiness among rich countries. This thresh-
old separates “survival societies” and “modern
societies” (Inglehart et al., 2009). It is usually
found to be in an interval from $10,000 to
$15,000 per annum (Di Tella et al., 2007).[ 57 ]

Layard (2005, p.149) thus writes: “if we com-
pare countries, there is no evidence that richer
countries are happier than poorer ones — so

long as we confine ourselves to countries
with incomes over $15,000 per head… At
income levels below $15,000 per head things
are different …”. Frey and Stutzer (2002, p.416)
similarly claim that “income provides happi-
ness at low levels of development but once
a threshold (around $10,000) is reached, the
average income level in a country has little
effect on average subjective well-being.” Even
more explicitly, Inglehart (1997, pp.64-65) con-
cludes that “the transition from a society of
starvation to a society of security brings a
dramatic increase in subjective well-being. But
we find a threshold at which economic growth
no longer seems to increase subjective well-
being significantly. This may be linked with the
fact that, at this level, starvation is no longer a
real concern for most people. Survival begins
to be taken for granted… At low levels of
economic development, even modest eco-
nomic gains bring a high return in terms of
caloric intake, clothing, shelter, medical care
and ultimately in life expectancy itself… But
once a society has reached a certain thresh-
old of development… one reaches a point at
which further economic growth brings only
minimal gains in both life expectancy and sub-
jective well-being. There is still a good deal of
cross-national variation, but from this point
on non-economic aspects of l ife become
increasingly important influences on how
long and how well people live…”. The authors
continue to reach the same conclusion with
updated data: “Happiness and life satisfaction
rise steeply as one moves from subsistence-
level poverty to a modest level of economic
security and then levels off. Among the rich-
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[ 57 ] This notion of a satiation point also goes back to Adam Smith’s concept of “a full complement of riches”, beyond which 
there could be not be desire for more money. The large landholders of the 18 th century had (according to him) reached this 
limit. However, there may be a limit to the quantity of wealth someone can enjoy in a given society at a certain point of time, 
but this does not mean that this limit cannot be stretched by the set of new choices brought about by economic growth 
(e.g. the Internet). In other words, the “full complement of riches” could be wider in richer than in less-developed countries. 
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est societies, further increases in income are
only weakly linked with higher levels of SWB”
(Inglehart et al., 2008, p.268).

If true, the implication of these findings for
developing countries is that GDP growth
should be seen as a temporary objective, to
be retained only up to a certain level. 

But the happiness-log GDP 
per capita gradient does not tend to zero

In spite of these strong claims, the cross-
country evidence in favour of such a subsis-
tence level is far from consensual. Bringing
together a number of international survey
datasets that covering about 90 percent of
the world’s population, including many devel-
oping countries (based on the World Values
Survey and the Gallup World Poll), Stevenson
and Wolfers (2008, pp.11-12) test for the idea
of a cut-point at $15,000 per capita per
annum (in constant 2000 dollars). They esti-
mate the happiness-GDP per capita gradient,
and find that: “the well-being-GDP gradient
is about twice as steep for poor countries as
for rich countries. That is… a rise in income of
$100 is associated with a rise in well-being for
poor countries that is about twice as large as
for rich countries.” However, the marginal
utility of GDP growth is still positive in devel-
oped countries. “The point estimates are, on
average, about three times as large for those
countries with incomes above $15,000 com-
pared to those countries with incomes below
$15,000. …Taken at face value, the Gallup
results suggest that a 1 percent rise in GDP
per capita would have about three times as
large an effect on measured well-being in rich
as in poor nations. Of course, a 1 percent rise in

U.S. GDP per capita is about ten times as large
as a 1 percent rise in Jamaican GDP per capita.”

This result is consistent with Deaton’s analysis
of the same Gallup World Poll data (Figure
11.B): “the relationship between log per capita
income and life satisfaction is close to linear.
The coefficient is 0.838, with a small standard
error. A quadratic term in the log of income
has a positive coefficient: confirming that the
slope is higher in the richer countries ! … Using
$12,000 of income per capita as a threshold
between rich and poor countries shows that
the slope in the higher income countries is
higher!… if there is any evidence for a devia-
tion, it is small and is probably in the direction
of the slope being higher among the high-
income countries ” (2008). Deaton concludes
that “the slope is steepest in the poorest
countries, where the income gains are associ-
ated with the largest increases in life satisfac-
tion, but it remains positive and substantial
even among the rich countries; it is not true
that there is some critical level of GDP per
capita above which income has no further
effect on life satisfaction” (2008). In other
words, there is indeed diminishing marginal
utility to GDP growth, as the level of GDP per
capita increases, but the return to growth
does not converge to zero. [ 58 ]

To summarize, an undisputed finding of the
happiness literature based on cross-sections
of countries is that the relationship between
income per capita and happiness is concave,
i.e. has diminishing returns. However, there is
no consensus on the existence of a subsis-
tence threshold beyond which the marginal
utility of income falls to zero.
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[ 58 ] It is worth underlying that while the log function is indeed concave, it is not bounded from above. If y = log(x), then y does 
not tend to any fixed value as x tends to infinity. Yet, this is the message that a vast majority of specialists in the field have 
drawn from the decreasing marginal utility of income and the good fit of the log-linear functional form for the relationship 
between income and happiness.
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3.1.3. “Rather than diminishing 
marginal utility of income, 
there is a zero marginal 
utility of income”

The most powerful criticism of pro-growth
pol icy hinges on the empirical  evidence
regarding the within-country long-run changes
in GDP and happiness. Visual evidence pro-
vided by Easterlin and his co-authors (1974,
1995, 2005, 2007, 2009 and 2010) illustrates
the flatness of the long-run happiness curve
plotted against time. One of the most famous
and spectacular of these flat curves is shown in
Figure 13.A, taken from Easterlin and Angelescu
(2007). In spite of the doubling of US GDP per
capita over a 30-year period (1972-2002), the
average happiness of Americans has remained
constant. Average happiness is calculated using
repeated cross-sections from the American
General Social Survey. The same type of pat-
tern has been uncovered in a number of
other contributions, with long time-series
data covering different developed countries
(see Diener and Oishi, 2000). The claim sup-
ported by these graphs is radical: in the words
of Richard Easterlin,“ rather than diminishing
marginal util ity of income, there is a zero
marginal util ity of income” (Easterlin and
Angelescu, 2007, p.8). 

The absence of any long-run correlat ion
between growth and happiness could be
explained by the decreasing marginal utility
of income uncovered in the cross-section.
However, Easterlin strongly rejects this inter-
pretation: “The usual constancy of subjective
well-being in the face of rising GDP per capita
has typically been reconciled with the cross-
sectional evidence on the grounds that the
time series observations for developed nations
correspond to the upper income range of the

cross-sectional studies,  where happiness
changes l ittle or not at all  as real income
rises.” But “the income change over time
within the income range used in the point-
of-time studies do not generate the change
in happiness implied by the cross-sectional
pattern” (Easterlin and Angelescu, 2007, p.24).
For example: “in 1972, the cohort of 1941-
1950 had a mean per capita income of about
$12,000 (expressed in 1994 constant prices).
By the year 2000, the cohort’s average income
had more than doubled, rising to almost
$27,000. According to the cross-sectional
relation, this increase should have raised the
cohort’s mean happiness from 2.17 to 2.27. In
reality, the actual happiness of the cohort did
not change.” 

In some of his articles (Easterlin, 2005a; East-
erlin and Sawangfa, 2005), Easterlin has force-
fully underlined that cross-section evidence
cannot be transposed to the relationship over
time. The change in average self-reported
happiness in a country, in the long-run, is not
correctly predicted by the instantaneous
cross-section relationship between income
per head and happiness. Hence: “knowing the
actual change over time in a country’s GDP
per capita and the multi-country cross-sec-
tional relation of SWB to GDP per capita adds
nothing, on average, to one’s ability to predict
the actual time-series change in SWB in a
country” (Easterlin and Sawangfa, 2009, p.179).
This is illustrated in Figure 13.B, taken from
Easterlin (2005a, p.16), which contrasts the act-
ual (flat) evolution of happiness in Japan, and
the predicted (log-linear) change over time.

Hence, the positive concave relationship bet-
ween GDP per capita and SWB, observed in the
cross-section, cannot be used to predict the
change in SWB in developing countries over
time. This new “no bridge” theory underlines
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the “fallacy” of transposing cross-sectional
relations to time-series data. The lesson for
developing countries is that they should not

necessarily expect to reach the higher level of
well-being that is typical of developed coun-
tries by growing over time.
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The American paradox. Happiness and real GDP per capita, United States, 1972-2002

Source: Easterlin and Angelescu (2007).
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3.1.4. Is the time-series 
correlation small enough 
to ignore?

In spite of the spectacular visual evidence
offered by Easterlin, his rejection of any corre-
lation over time between growth and happi-
ness is still the object of vivid controversy.
In particular, one disputed point is whether
the size of the correlation coefficient between
SWB and GDP per capita is statistically sig-
nificant, and large. It is small, but is it “small
enough to ignore”? (Hagerty and Veenhoven,
2000, p.4).

For  instance ,  the absence of  corre lat ion
between growth and happiness in the fast-
developing countries of Japan (after WWII)
and China (after 1980) is particularly disap-
pointing. However, Stevenson and Wolfers
(2008) have noted a number of discontinu-
ities in the wording of the happiness question
and in the sampling of the Japanese cross-
sections used by Easterlin. With respect to
China, the evidence is scarce (only three points
in time) and Hagerty and Veenhoven (2000)
underline the fact that the Chinese sample is
not representative of the population, as it was
initially biased towards more urban demo-
graphic groups.

Other work on the long-run macroeconomic
time series of happiness has concluded that
there is a positive relationship between growth
in GDP per capita and well-being. Exploiting
the World Values Survey, Hagerty and Veen-
hoven (2003) found that GDP is positively
related to the number of “happy life years” in
14 of the 21 countries available in the dataset.
In a later paper, Hagerty and Veenhoven
(2006) observed a statistically significant rise
in happiness in 4 out of 8 high income coun-
tries, and 3 out of 4 low income countries.

Inglehart et al. (2008) also exploited the most
recent waves of the World Values Survey,
spanning from 1981 to 2005. They found that,
over the complete period, happiness rose in
45 out of the 52 countries for which substan-
tial time-series data is available. Kenny (2005)
appeals to data on 21 transition and devel-
oped countries and runs regressions of the
change in happiness on the growth in GDP,
separately for each country. He finds that 88%
of correlation coefficients are positive; the
overall regression coefficient for all countries
together is positive and significant at the 5
percent level. 

Inglehart et al . (2008) present a series of
graphs plotting average happiness against
time in different countries, based on the first
four waves of the World Values Survey. As
they point out: “in many cases, the results
contradict the assumption that, despite eco-
nomic growth, and other changes, the publics
of given societies have not gotten any happier.
They show that the American and British
series show a downward trend in happiness
from 1946 to 1980, but an upward trend
thereafter” [this was confirmed by Easterlin].
“In general, among the countries for which we
have a long-term data, 19 out of the 26 coun-
tries show rising happiness levels. In several of
these countries – India, Ireland, Mexico, Puerto
Rico and South Korea – there are steeply rising
trends. The other countries with rising trends
are Argentina, Canada, China, Denmark, Finland,
France, Italy Japan, Luxembourg, the Nether-
lands, Poland, South Africa, Spain and Sweden.
Three countries (the U.S., Switzerland and
Norway) show flat trends from the earliest to
the latest survey. Only four countries (Austria,
Belgium, the U.K and West Germany) show
downward trends” (the Appendix to Inglehart
et al., 2008). Figures 14.A to 14.E taken from
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their paper illustrate the positive slope of the
happiness curve in India, Mexico, Puerto Rica,
South Africa, and the downward slope in China. 

Some work has thus uncovered a positive and
statistically significant correlation between
growth and well-being over time, using with-
in-country time-series data. This includes
Hagerty and Veenhoven (2003), Stevenson
and Wolfers (2008), and Inglehart et al. (2008).
In turn, many of these results have been criti-

cized by Easterlin (2005) on the basis of the
choice of countries, the confusion between
long-run dynamics and the business cycle,
and the absence of controls in some of the
estimates. Easterlin, with a number of differ-
ent co-authors, has confirmed and devel-
oped his initial conjecture. Authors such as
Ed Diener, Rafael Di Tella, Bruno Frey, Robert
MacCulloch, Andrew Oswald and Alois Stutzer
have provided additional empirical evidence
in this direction.
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The happiness trend in India

1970

14.A.Figure

Mean happiness in India 1975-2006 (1 = not at all happy, 4 = very happy)
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Figures 14.A to 14.E 
are taken from Inglehart et al. (2008, Statistical appendix). 
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The happiness trend in Mexico
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14.B.Figure

Mean happiness in Mexico 1975-2006 (1 = not at all happy, 4 = very happy)
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The happiness trend in Puerto Rico
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14.C.Figure
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The happiness trend in South Africa
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14.D.Figure

Mean happiness in South Africa 1981-2006 (1 = not at all happy, 4 = very happy)
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The happiness trend in China

1985

14.E.Figure

Mean happiness in China 1990-2006 (1 = not at all happy, 4 = very happy)
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A note on statistical power

The dispute over the long-run income-happi-
ness gradient revolves around the magnitude
of the correlation coefficient and its statistical
significance. A number of authors have under-
lined that there is less statistical power in long-
run series of well-being than in the cross-sec-
tion, due to the smaller standard deviation.
With less variation to explain, it is difficult to
obtain statistically significant correlations. 

Hagerty and Veenhoven (2000, p.5) for ins-
tance, note that “the standard deviation in
GDP per capita in the cross section from
Diener and Oishi was about $8,000, whereas
the standard deviation in Hagerty time-series
(for the same countries) was only about 0.25 of
that ($2,000)… within a country in 25 years.”
Hence, the statistical power to detect the
effect is lower in time-series work. Equally,
Kenny (2005), using data on 21 transition and
developed countries, found a standard devia-
tion in happiness over time within countries
of 0.28 on average, as compared to a standard
deviation of average scores across countries
of 0.65 (p.212). Layard et al. (2010, p.161), using
Eurobarometer time series for 20 Western
European countries, also report an average
standard deviation of national happiness sco-
res over time of 0.2, as compared to an aver-
age of 0.5-0.6 in the individual cross-sections.

We calculated the standard deviation in hap-
piness and life satisfaction in the World Values
Survey cross-sections from 1981 to 2007. The
average standard deviation within a cross-
section (250 observations) is 0.67 for happiness
(4-point scale) and 2.14 for life satisfaction
(10-point scale). But the standard deviation of
average national happiness across countries
is 0.28 for happiness and 1.04 for life satisfac-
tion. Finally, the standard deviation of national

happiness over time fluctuates around 0.1
for happiness and from 0.13 to 0.41 for life
satisfaction. In other words, the variability of
subjective well-being measures is much lower
in time-series than in the cross-sections
within countries and across countries. The
implication is that the difference between
cross-sectional versus time-series correlation
coefficients is difficult to interpret. 

In summary, the long-run relationship between
GDP growth and subjective well-being is still a
subject of some controversy. As pointed by
Stevenson and Wolfers (2008), one cannot
reject the null that the correlation coefficient
is equal to zero, but this does not mean that
one can reject the null that it is greater than
zero. The nature of the long-run relationship
between GDP and well-being is far from
being firmly established.

3.1.5. Subjective well-being 
and the business cycle

One of the reasons why it is difficult to admit
no correlation between income and well-being
is that this appears in sharp contradiction to the
undisputed welfare effect of the business cycle. 

There is first of all considerable consensus that
recessions make people unhappy. Di Tella et al.
(2003) showed that macroeconomic move-
ments, in particular unemployment, inflation
and the volatil ity of output, exert strong
effects on the happiness of nations. The neg-
ative impact of volatility on subjective well-
being was also established by Wolfers (2003).
A powerful illustration of the business cycle-
happiness correlation is given in Figure 15.A,
taken from Stevenson and Wolfers (2008),
which shows the spectacular parallel dynam-
ics of the output gap and the average happi-
ness in the United States from 1972 to 2008.

December 2011 / Measure for Measure / How Well Do We Measure Development? /©AFD [ ]123

Seminaire_N3_BAT2  1/12/11  10:46  Page 123



This does not mean that the influence of the
business cycle can be equated with the influ-
ence of long-run growth, however. It is indeed
easy to imagine happiness and the business
cycle fluctuating around a flat long-run trend.
While it is uncontroversial to say that happi-

ness rises in booms and falls in busts, the key
question is whether four percent growth in
GDP per annum (for example) will produce
a happier society in the long run than one
percent GDP growth per annum.
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Happiness and the business cycle 

Source: General Social Survey, 1972-2006; Bureau of Economic Analysis.

Note: “Output gap” is the difference between real GDP per capita and its trend, estimated using a Hodrick-Prescott filter on annual
data on the logatitm of real GDP per capita with the smoothing parameter set to 6.25. Happiness data are aggragated into a happiness
index by running an ordered probit regression of happiness on year fixed effects. See figure 17 for wording of the question. See text
for details of the sample.

15.A.Figure

Taken from Stevenson and Wolfers (2008)
Happiness and the Output Gap in the United States

Happiness = 0.01 + 0.016* Output gap (se = 0.005)
Correlation = 0.56
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One particular episode which is often consid-
ered as an illustration of the correlation
between income fluctuations and well-being ,
rather than between long-term growth and
well-being , is the transition process in Central
and Eastern European countries from social-
ism to capitalism. All of the work here recog-
nizes the statistically significant correlation

between the dynamics of GDP and that of
subjective well-being. Figures 15.B and 15.C,
taken from Guriev and Zhuravskaya (2008)
and Easterlin and Zimmerman (2009), illus-
trate the concomitant evolutions in income
and happiness in a number of transition coun-
tries. Similar evidence can be found in Sanfey
and Teksoz (2008).
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Happiness and transition in Russia

Sources: for satisfaction, the Russian Longitudinal Monitoring Survey; for GDP per capita, the World Development Indicators database.

15.B.Figure

Taken from Guriev and Zhuravskaya (2009) 

Sa
tis

fa
ct

io
n

Satisfaction       Upper bound       Lower bound   Real per capita GDP, PPP

Left-hand scale: Life satisfaction for an average individual from the panel regressions with
individual fixed effects and other usual controls (95% CI). Right-hand scale: Real GDP per capita
in PPP-adjusted 2000 US dollars. 
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Happiness and transition in several countries

15.C.Figure

Former GDR
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Belarus
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Russian Federation
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However, these trends are qualified as short
term by Easterlin and Angelescu (2009, p.14),
who warn that one should avoid “confusing a
short-term positive happiness-income associ-
ation, due to fluctuations in macroeconomic
conditions, with the long-term relationship.
We suggest, speculatively, that this disparity
between the short and long-term association
is due to the social psychological phenome-
non of ‘loss aversion’ ”. 

However valuable the interpretation in terms
of loss-aversion, it is perhaps surprising that
transition is considered to be only a short-term
phenomenon. In a way, transition is the best

example of regime change that we can think
of. It is a deep and irreversible structural trans-
formation, not a short-lived phenomenon. It
shares the essential features of development,
including the take-off period and the profound
qualitative and institutional changes. Hence,
whether transition should be treated as a short-
term or a long-term phenomenon remains an
open question. Only the passage of time will
enable us to see whether the increase in sub-
jective well-being continues with GDP growth,
stagnates at a certain point, or falls back down
to the initial (1990) level. 
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Slovenia
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The flatness of happiness curves is therefore
consistent with GDP growth not yielding
higher well-being over time. More generally, it
may suggest that whatever changes a country
experiences over time have no long-run effect
on individual average happiness. If this is true,
the prospect is dark for developing countries,
which are locked in at their current low level
of happiness. The message is also very dis-
couraging for public policy in general: if hap-
piness cannot be raised in the long run, not
only should growth be abandoned as an
objective, but so should any other public pol-
icy measure. 

Before jumping to these radical conclusions,
the two next sections discuss possible expla-
nations of the flatness of the happiness curve.
A first series of explanations pertain to the
nature of growth itself, i.e. the channels of
growth and the fact that growth is accompa-
nied by negative external it ies (pol lution,
inequality, etc.) that cancel out its subjective
benefits. The second series of explanations
cover social and psychological processes, such
as comparisons and adaptation, that may well
reduce the happiness benefits of growth. 

3.2.1. Quality of Life: channels 
from GDP growth 
to happiness 

Statistical estimates of subjective well-being
most often include time and/or country fixed
effects, as well as other controls that are intro-
duced in order to pick up any changes in the
demographic composition of the population
(in terms of age, occupation, health, number
of children, etc.). Some analyses also control
for political variables such as democracy, gen-
der equality, trust, etc. However, in terms of
the empirical strategy retained for the estima-
tion of the relationship, there is always a
trade-off between controlling for variables
that reflect the channels via which the phe-
nomenon under consideration works, and
not controll ing for omitted variables and
obtaining a biased measure of the relation-
ship. For example, in the context of the cur-
rent question of growth and well-being , a
well-being regression that controlled for both
GDP and the positive side-effects (or chan-
nels) of growth runs the risk of concluding
that growth does not matter for well-being.
Indeed, we expect growth to bring about
higher well-being not only via greater pur-
chasing power (income), i.e. through higher
consumption, but also via other transforma-
tions (education, health, etc.) which accom-
pany the growth process. Controlling for these
latter transformations may render GDP itself
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insignificant in a well-being equation, but that
does not mean that greater income does not
produce greater happiness, it rather means
that we have identified the different processes
via which income produces well-being.

Greater income per capita always comes with
increased productivity, which means a greater
choice in time-use for those who are con-
cerned. As argued by Sen (2001), it is because
it enhances the freedom of choice (by enlarg-
ing their set of capacities) that growth is expec-
ted to raise people’s well-being. Identically,
GDP growth is known for being associated
with demographic transitions in developing
countries. This is certainly “a revolutionary
enlargement of freedom for women”, as
put by Titmuss (1966, quoted by Easterlin and
Angelescu 2007, p.9), and a rise in the educa-
tion and resources for self-development that
children can count on. Growth also comes
with higher life expectancy, reduced child
mortal ity and chi ld underweight (see for
instance Becker, Philipson and Soares, 2005;
Easterlin and Angelescu, 2007). Finally, it is
well-known that democracy and develop-
ment go hand in hand, even if the direction
of causality is not as clear as was believed in
the 18th century (e.g. by Montesquieu, Steuart
and Hume). Lipset (1959, p.80), for example,
claims that: “ industrialization, urbanization,
high educational standards and a steady
increase in the overall  wealth of society
[are] basic conditions sustaining democracy.”
Without inferring any causal ity,  we can
observe the statistical association between
GDP growth and progress in terms of political
freedom and human rights. With respect to
the empirical strategy, any attempt to capture
the global effect of GDP growth on subjec-
tive well-being should not control for any
such variables which represent the channels

of transmission. It is likely regrettable that
much of the work on the GDP growth-hap-
piness relationship does indeed include such
controls.

The following sections review the available
evidence on the correlation between GDP
growth and such quality of l ife indicators.
These latter are measures of the non-income
quantitative and qualitative dimensions that
constitute the channels from income growth
to well-being. 

Cross-section correlation between GDP
growth and quality of life indicators

Easterlin and Angelescu (2007) illustrate the
sizeable positive correlation in cross-section
data between a number of quality of life indi-
cators and GDP per capita across countries at
different levels of development. The clear
upward slopes relate subjective well-being to
quantifiable factors, measured on continuous
scales. These latter include food, shelter, cloth-
ing and footwear, energy intake, protein
intake, fruit and vegetables, radios, cars, TV
sets, mobile phone subscriptions, Internet
users, urban population, life expectancy at
birth, gross education enrolment rate, and the
total fertility rate. These kinds of relationships
have been documented by a considerable
number of other authors, including Inglehart
and Welzel (2005); Inglehart et al. (2008);
Layard et al., 2010; Di Tella and MacCulloch
(2008); Becker et al. (2005).

Along analogous lines, some authors have
insisted on the relationship between subjective
well-being , on the one hand, and procedures,
governance and institutions, democratic and
human rights, tolerance of out-groups, gender
equality, on the other (for example, Barro, 1997;
Frey and Stutzer, 2000; Inglehart and Welzel,
2005; Schyns, 1998; Inglehart et al., 2008).
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Time-series correlation between GDP
growth and quality of life indicators

Figure 16 illustrates the spectacular take-off of
life expectancy in England and Wales in the
19 th century. More generally, Easterlin and
Angelescu (2007) provide a detailed account
of the progress in the different dimensions of
quality of life over time, in a large set of devel-
oped and emerging countries. They docu-
ment the different dimensions of changes in

the quality of life during “modern economic
growth”. The latter is defined as a “rapid and
sustained rise in real output per head and
attendant shifts in production technology,
factor input requirements, and the resource
allocation of a nation”, where “rapid and sus-
tained” is defined as being equal to at least
1.5 percent per year (Easterlin and Angelescu,
2007, p.2). 
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The take-off in life expectancy

Source: 1541-1871, Wrigley and Schofield (1981, p. 230); 1871 to 1945-47, Keyfitz and Flieger (1968, pp 36-9); 
1950-55 to 1990-95, United Nations (1995).
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Easterlin and Angelescu document the turn-
ing points in GDP growth and other indica-
tors of the quality of life. Although both vari-
ables move in parallel, they insist that the
dates of their respective take-offs do not
systematically coincide. Qualitative indicators
sometimes lag behind and sometimes lead
the date of GDP take-off. “If social and politi-

cal indicators of QoL are, at present, positi-
vely associated with GDP per capita, it is often
because the countries that first implemented
the new production technology underlying
modern economic growth were also the first
to introduce, often via public policy, new
advances in knowledge in the social and polit-
ical realms” (Easterlin and Angelescu, 2007,
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p.21). Whether the co-movements between
growth and quality of life indicators repre-
sent a causal relationship is controversial
and difficult to establish (see also Easterly,
1999). However, it is undeniable that overall
there is no progress in quality of life without
GDP growth. 

In their provocative paper, Is Growth Obso-
lete?, Will iam Nordhaus and James Tobin
(1973) advocated for an alternative indicator,
integrating leisure, household work and costs
of urbanization, and constructed a “Measure
of Economic Welfare”. However, this index
turned out to grow in a way that was similar
to GDP over the period under study, albeit
more slowly. This, to our knowledge is a uni-
versal observation. Pritchett and Summers
(1996), for example, note that “wealthier is
healthier” in the long run. Using time-series
data from a variety of countries, they find that:
“The long-run income elasticity of infant and
child mortality in developing countries lies
between 0.2 and 0.4.” This implies that “over
a half a million child deaths in the developing
world in 1990 alone can be attributed to the
poor economic performance in the 1980s.”

In summary, GDP growth goes hand in hand
with a series of quantitative and qualitative
non-monetary improvements in quality of life.
These constitute the channels from growth
to well-being that we argue should not be
controlled for in the statistical analysis of the
former relationship.

3.2.2. Negative side-effects 
of growth

The flatness of the GDP-happiness graphs may
be due to the negative influence of some side-
effects of growth, such as pollution, income
inequality, work stress, and so on. The influ-
ence of these “omitted variables” could then
well  hide the posit ive inf luence of GDP
growth on subjective well-being in econo-
metric analyses (see Di Tella and MacCulloch,
2008). 

The most widely discussed negative side-
effects of growth are: inequality, crime, cor-
ruption, extended working hours, unemploy-
ment, pollution and other environmental
degradation (as measured by SOx emissions,
for example). These are discussed in Di Tella
and MacCulloch (2003, 2008). Kenny (2005)
also emphasises the social cost of economic
transformation, and the ensuing shift from
local to global relative income concerns. The
impact of urban concentration and sub-
urbanization is not so clear-cut, however.
Easterlin and Angelescu (2007) also underline
the effects of carbon dioxide emissions and
fat intake (obesity and blood pressure). Clark
and Fischer (2009) provide a useful summary
of the macro-economic correlates of life satis-
faction in OECD countries.

Among the list of usual suspects, income
inequality occupies a particular place. In the
first place, the relationship between income
inequality and subjective well-being has been
the subject of a considerable body of work,
much of which has concluded to a negative
correlation (see Senik, 2009, for a survey; and
Clark et al., 2008, and Alesina and la Ferrara,
2008, for surveys of the self-reported demand
for income redistribution). Income inequality
will reduce well-being if people dislike it as
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such (although, on the other hand, it will be
associated with higher well-being if it is inter-
preted as reflecting a greater scope of oppor-
tunities: see Alesina et al., 2004). However, it
can also exert a mechanically negative effect
on average SWB, due to the concave relation-
ship between income and SWB (see
Stevenson and Wolfers, 2008). However, this
mechanical effect does not seem to be suffi-
cient to explain the flatness of the curve. As
illustrated by the different panels of Figure

17 (taken from Layard et al . ,  2010,  p.142) ,
income inequality increased sharply from
1970 to the end of the 2000s, but average
happiness has remained flat. In addition, the
income of the upper quintile of the income
distribution has risen, but the happiness
scores within this quintile have not. Hence,
even for highest i n co m e  q u i nt i l e ,  t h e
happiness curve has remained flat in the
USA.
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GDP growth, inequality and happiness 

17Figure

Taken from Layard, Mayraz and Nickell (2010, p.142)
Reported happiness over time in the United States
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One important note that can be made here
is that many of the negative externalities of
growth seem to exhibit an inverted U-shape,
i.e. they increase in the initial stages of devel-
opment and then subsequently fall in the
later stages. Income inequality, pollution, long
hours of work, poor working conditions, etc.
are phenomena that initially seem to have
grown in importance with income growth,
but which have then been attenuated at some
point in high-income countries. This is not only
the result of purely mechanical forces, but
also of public policy: this is an important point
to make in the context of developing countries.

Should these negative factors then be taken
into account when evaluating the effect of
GDP growth on well-being? This an open
question. If these negative side effects consti-
tute inevitable companions to growth, then
the answer is Yes: they have to be counted
negatively in the welfare accounting of growth.
However, if these side-effects can potentially
be attenuated or suppressed by public policy,
then they are not necessarily intimately linked
with higher income, and as such their well-
being effect can be removed from the welfare
effect of growth. 
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3.3.1. Income comparisons
One simple explanation of the lack of any
long-run relationship between income and
well-being is that this does not reflect that
there is something wrong with growth per se,
but rather that this reflects the very structure
of individual well-being functions. The broad
idea is that income does not bring well-being
in a vacuum, but is rather intensely social, in
that it is evaluated relative to some bench-
mark, reference or comparison level of income.
There are many synonyms for the latter: this
can be thought of as what is normal in the
society, or what is fair. Forgetting about the
other determinants, we can then write the
relationship between utility and income as: 

(1) Uit = U(yit , yit*)

The well-being of individual i at time t rises
with their own income, y it , but falls with the
level of comparison income, y it*. Comparison
income acts as a deflator with respect to own
income here, in the sense that the higher it
is the less good the individual’s own income
looks. Much of the empirical literature explor-
ing this relationship has explicitly parameter-
ized the well-being function as a function of
both y it, and y it/y it*. If the income effect of
income on well-being is mostly absolute, so
that in the absence of the above-mentioned
externalities greater GDP will increase indi-
vidual well-being , then the second term will

play only a minor role. On the other hand, if
income comparisons are very important, so
that most of the effect of income works
through how well I am doing compared to
some reference group, then it is the second
term that will be preponderant. If it is mostly
relative income (yit/yit*, which is homogeneous
of degree zero) that matters, then, answering
Dick Easterlin’s 1995 question, “raising the in-
comes of all” will not “increase the happiness
of all”.

Distinguishing between these two scenarios
has been the goal of a considerable amount
of empirical work over the past fifteen or so
years. A variety of different empirical approa-
ches across various disciplines have been
mobil ized to answer the question of how
much income comparisons matter in the
determination of well-being. All of this work
has had to set out a priori exactly to whom
or to what individuals are thought to com-
pare themselves: this has included the indi-
vidual’s spouse, to people with the same cha-
racteristics as the individual, those in the same
region, other participants in experiments,
hypothetical individuals, or even a measure
of the individual’s expected income. Some
of the key findings in developed countries
are described below.

Evidence in developed countries 

One direct approach to the question of
income comparisons has been to estimate
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3.3. Explanations related 
to the happiness function itself

(human beings are social animals)
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well-being regressions in which both the indi-
vidual’s own income and the comparison
income level appear: these are the empirical
counterpart to equation (1) above. This litera-
ture has appealed to different datasets (in
terms of countries and years), different meas-
ures of well-being (job and life satisfaction
being the most predominant), and various
measures of comparison income, yi t*. The
typical finding is that own income is positi-
vely correlated with well-being , but that the
correlation with others’ income is negative. 

Clark and Oswald (1996) use the BHPS to cal-
culate the income of “people like me” from a
wage equation, and show that this is negativ-
ely correlated with individual job satisfaction.
Own income attracts a positive coefficient,
and the sum of the two estimated income
coefficients is zero: pay rises for everyone
have no effect on satisfaction. More recent
work along the same lines using , respectively,
German and American data is Ferrer-i-Car-
bonell (2005) and McBride (2001). Vendrik
and Woltjer (2006) extend the analysis of the
German GSOEP data in this respect, by con-
sidering asymmetric reactions to gains and
losses (relative to the reference group).

An alternative measure of y it* is at the local
level: what do my neighbours earn? Both
Blanchflower and Oswald (2004) and Lutt-
mer (2005) calculate regional average income
in US data, and show that this is negatively
correlated with respondents’ well-being: an
individual earning $40,000 per year is happier
in a poorer than a richer region. However, at
the very local level of a few hundred metres,
Clark et al. (2009) find that in Danish panel
data, conditional on my own income and
local median income, my satisfaction is stron-
gly positively correlated with my rank in the
local income distribution. Other work here

has considered comparisons to the income
of the individual’s work colleagues (Brown et
al., 2006), partner (Clark, 1996) and parents
(McBride, 2001).

Running well-being regressions is only one
way of addressing the question of income
comparisons. One early method (the first
published contribution being Van Praag , 1971)
is that of the Welfare Function of Income.
Here individuals assign income levels (per
period) to verbal labels (such as excellent,
good, sufficient and bad): these stated values
form the basis of individual-level regressions
estimating a lognormal Welfare Function of
Income. The resulting individual estimated
means (m) reveal which individuals require
greater  income in  order  to  be sat i s f ied .
Comparison income is introduced into the
analysis, typically as average income over age,
education and other characterist ics . The
regression results (for example, Van de Stadt
et al., 1985) show that, given own income, the
higher is reference group income, the more
money individuals say they need to reach a
given verbal well-being level, which is consis-
tent with income comparisons.

Separate evidence on comparisons is found in
experimental economics. In Zizzo and Oswald
(2001), experimental participants paid out
of their own winnings in order to burn the
money earned by other participants. An alter-
native approach is to ask individuals to choose
between hypothetical outcomes, as in Alpizar
et  a l . (2005) ,  Johannsson-Stenman et  a l .
(2002) and Solnick and Hemenway (1998). A
typical income choice is as follows:

A: Your current yearly income is $50,000; 
others earn $25,000.

B: Your current yearly income is $100,000;
others earn $200,000.
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The key here is that one choice has a greater
absolute return while the other is more advan-
tageous in relative terms. In l ine with the
experimental work, there are strong posit-
ional concerns over income, in that individuals
choose A over B. While the above example is
couched in terms of income, the same method
can be used to compare the degree of com-
parisons across domains. For example, relative
concerns in Alpizar et al. are stronger for cars
and housing , and weaker for vacations and
insurance. 

A recent randomized experiment was set up
by Card et al . (2010), showing evidence of
relative concerns among employees of the
University of California when they had access
to Internet information about the wage of
their colleagues.

Last, we can appeal to recent neurological
work. Fließbach et al . (2007) use MRI tech-
niques to measure the brain activity of pairs
of individuals engaged in identical guessing-
game tasks. Each individual’s monetary reward
for a correct guess was announced to both
subjects, and these rewards were varied. In
some conditions a correct guess by a partici-
pant earned 60 points; in other conditions
the subject’s guess earned 60 and the other’s
correct guess earned 30, or 60 and 120. As
such, the individual’s relative payoff for a cor-
rect guess changed, while keeping the absolute
reward fixed. Blood oxygenation analysis
showed that brain activity in the ventral stria-
tum was increased with relative income.
Related work in this area appears in Takahashi
et al. (2009).

Evidence in LDCs
The majority of the work on income compar-
isons and individual well-being has covered

OECD countries. However, the increasing
availability of data, including subjective ques-
tions undoubtedly allied with the increasing
interest that researchers have in these issues,
have produced a small but growing number
of pieces of evidence regarding the correlates
of individual well-being in poorer countries.
The key question that we want to answer here
is whether positional concerns are less im-
portant in poorer countries: Are comparisons
luxuries?

Regarding the direct estimation of individual
well-being , Graham and Felton (2006) have
replicated the finding of a negative effect of
regional income on individual well-being across
18 Latin American countries. Kuegler (2009)
analyses self-collected data on 400 Venezue-
lans in 2005, and shows that those who say
that they are better-off than their own siblings
report higher life satisfaction. This is consis-
tent with relative income effects in a relatively
poor country. The strength of this correlation
depends on the individual’s own characteris-
tics,  being stronger for respondents with
above-median incomes and those who work
in higher-rank professions. Stark and Taylor
(1991) present indirect evidence of the role of
income comparisons by looking at the deci-
sion to migrate. Using Mexican data, they show
that relative deprivation is a significant predic-
tor of Mexico-US migration.

Castilla (2010) also considers Mexican data,
including information on subjective poverty
(whether the respondent’s income is suffi-
cient for their needs) and income satisfaction.
Relative concerns are introduced by consider-
ing these two welfare measures as a function
of both own expenditure and the respon-
dent’s evaluation of their own income relative
to people with whom they live, to how much
they aspired to have at this stage of their lives,
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and relative to the income they earned three
years ago (all three of which are measured
on a seven-point scale). The empirical results
show that welfare rises with own expenditure,
but falls with income relative to others and
income relative to aspirations. The results with
respect to past income are significant only in
the life satisfaction equation and when the
individual  reports being worse off than
three years ago (which is consistent with loss-
aversion).

Rojas and Jiménez (2007) also appeal  to
Mexican data to show respondents’ subjec-
tive poverty evaluations are partly deter-
mined by the gaps between own income, on
the one hand, and comparison and aspired
income levels, on the other. Comparison
income is measured directly by asking about
the income gap “with respect to those you
usually compare yourself to”. Guillen-Royo
(2010) analyses small sample data from seven
communities in Peru, and shows that satisfac-
tion with a number of different life domains is
positively correlated with own expenditure
but negatively correlated with average com-
munity expenditure. Last, Rojas (2010) uses
data from 20 Latin American countries found
in the 2007 Gallup survey. Two measures of
individual well-being , the ladder question of
worst to best possible life and satisfaction
with standard of living , are related to both
own income and the average income in the
reference group (defined by age, sex and
country). The empirical results show that well-
being rises with the log of own income but
falls with the log of comparison income. In
the case of satisfaction with standard of liv-
ing , the coefficients on the two variables are
equal and opposite, suggesting that a rise in
everyone’s income would leave no-one in Latin
America better-off.

Moving from Latin America to Asia, there has
been a spate of recent work on the determi-
nants of well-being in China, some of which
has appealed to the notion of reference
income. Appleton and Song (2008) conclude
that the life satisfaction reported by urban
Chinese is affected by status considerations,
and Smyth and Qian (2008) analyse data from
31 Chinese cities in September 2002, finding
that the log of average monthly income in the
city in which the respondent lives is negatively
correlated with happiness, controlling for own
income. Gao and Smyth (2010) appeal to two
different datasets to present some evidence
that job satisfaction is negatively related to
reference group income, where this latter is
either average income in the firm in which the
respondent works, or the predicted income of
“people like me” (as in Clark and Oswald, 1996).

Recent work by Cojocaru (2010) appeals to
cross-section 2007 data from the Living
Standard Measurement Survey (LSMS) in
Tajikistan. He finds a mostly insignificant effect
of regional income on individual life satisfac-
tion, but suggests that this might reflect the
fact that the wrong reference group is being
used. When, however, a qualitative variable is
used which measures the individual’s evalua-
tion of their household’s welfare relative to
that of their neighbours, strong effects are
found in the expected sense: those who rank
their household relatively lowly compared to
their neighbours report lower levels of life sat-
isfaction, controlling for the household’s own
expenditure. 

Fafchamps and Shilpi (2008) consider a direct
measure of relative util ity in a developing
country by analysing the answers to a ques-
tion on consumption adequacy in Nepalese
data. Consumption adequacy rises with own
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income (but falls with the distance to the
nearest market). Critically, conditional on these
and other control variables, consumption ade-
quacy also falls with reference group con-
sumption, as in a relative utility model. Here
reference group consumption is defined in a
geographical way as the mean or median
consumption of other households living in
the same ward as the respondent.

Carlsson et al. (2009) look at hypothetical
preferences over different absolute and rela-
tive income situations (as used by Alpizar et
al., 2005) in India. They find that around half
of the effect of income on well-being comes
from some kind of status or relative income
concern. Crucially, they note that this figure is
around the same as that found in rich coun-
tries. They moreover note that low caste and
low income respondents seem to be more
sensitive to relative income.

John Knight has authored a series of papers
using Chinese data from the national 2002
Chinese Household Income Project (CHIP) sur-
vey. Unusually, this survey included not only
questions on subjective well-being but also
asked direct questions about who individuals
considered as their reference group. Knight
et al. (2009) appeal to cross-sectional informa-
tion on 9,200 households in China.The authors
first show that comparisons in China are local,
in that 70 percent of individuals see their
vil lage as their reference group. Further, con-
ditional on both own and village income, those
who report that their own income was much
above the v i l lage  have h igher  happiness
scores. Knight and Gunatilaka (2010a and
2010b) also emphasize the importance of rel-

ative income rather than absolute income, and
the role of changing reference groups, in
Chinese data. Mishra et al. (2010) show that
reporting an income below that of a self-
reported reference group is associated with
lower well-being for the Korean minority in
China.

Well-being work using Chinese data has thus
uncovered a number of pieces of evidence
consistent with the presence of income com-
parisons in a developing country. This is con-
sistent with the results in Brown et al. (2010),
who do not measure well-being directly, but
instead appeal to the literature that has ana-
lysed conspicuous consumption in develop-
ing countries. They use data from a Chinese
household panel, and show that spending on
funerals and gifts is consistent with status-
seeking behaviour. Last, Fließbach and co-
authors followed up their 2007 work by run-
ning the same relative income Neuro experi-
ments in China (although the results have not
yet been written up). 

Turning to Africa, Kingdon and Knight (2007)
consider the role of relative income in South
Africa. The authors find evidence of negative
relative income effects within race groups
(whereby life satisfaction is lower the more
others earn), but positive relative income
effects within neighborhoods.[ 59 ]

Bookwalter and Dalenberg (2010) analyse
South African SALDRU data from the early
1990s. They find no significant effect of local
(cluster-level) income for Whites, but a posi-
tive and significant effect of others’ income
for non-Whites. However, similar to Cojocaru
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[ 59 ] So that higher neighbourhood income is associated with greater satisfaction. This mirrors the finding in Danish small neigh-
bourhood data in Clark et al. (2009).
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(2010), dummy variables for one’s own income
compared to that of one’s parents attract sig-
nificant estimated coefficients consistent with
income comparisons (with feeling less well-
off than one’s parents having a far larger
absolute effect on satisfaction than feeling
better-off than one’s parents).

Ravallion and Lokshin (2010) appeal to large-
scale 2004 household data from Malawi,
which include measures of satisfaction with
life and consumption expenditure. More unu-
sually, the data also include measures of own
subjective economic welfare, from respon-
dents’ answers to the question “Imagine six
steps, where on the bottom, the first step,
stand the poorest people, and on the highest
step, the sixth, stand the rich (show a picture
of the steps). On which step are you today? ”,
as well as their assessment of the economic
welfare of their neighbours and their friends.
Ravallion and Lokshin model individual life
satisfaction as a function of both own and local
neighbourhood consumption, and as a func-
tion of both own and others’ economic wel-
fare. Although they argue that the results show
that comparisons are not important for the
majority of Malawians, others’ consumption
reduces individual life satisfaction in the urban
sample, and there is some evidence of a neg-
ative effect of friends’ economic welfare on
those who report a relatively high level of own
economic welfare.

On a smaller scale, Kenny (2005) uses data
from a survey of 566 Tanzanian households,
in which respondents report the amount of
income necessary to be wealthy. Similar to
the European results in Van Praag’s work, it is
shown that the average income in the area is
one key determinant of what people consi-
der to be a healthy income. 

Akay and Martinsson (2008) use a cell-mean
approach similar to that in Ferrer-i-Carbonell
(2005) applied to 2004-2005 household sur-
vey data in Northern Ethiopia. They find no
significant effect of reference group income
on life satisfaction. A companion paper (Akay
et al., 2009) again looks at Ethiopia, but this
t ime considers hypothetical  preferences
over absolute and relative income scenarios.
The results here are that the choices of most
Ethiopian subsistence farmers are based on
absolute income alone. However, there are
still an arguably considerable number of some
of the poorest people in the world who take
status considerations into account. Corazzini
et al. (2010) use the same approach to com-
pare the degree of relative income concerns
across eight different countries. While they
argue that there is a broad pattern of indi-
viduals in richer countries being more sensi-
tive to relative income, it is striking that one
of the most comparison-conscious countries
in this respect is Kenya. 

Absolute versus relative poverty 

One of the reasons why we are interested in
income comparisons, especially in the context
of less well-off countries, is that they impinge
on the concept of poverty. The distinction
between poverty as an absolute lack and a
relative lack goes back at least to Adam Smith:
in the mid-18th century the Scots were not
seriously deprived if they did not have shoes,
whereas in England, only the truly destitute
had no shoes. The stigma from being shoeless
was therefore greater in England than in
Scotland, because of the social norm that was
attached to it. As such, the impact of a given
lack on individual well-being may depend on
the degree to which this lack is stigmatised
in society, which itself is likely related to the
incidence of the lack under consideration.

December 2011 / Measure for Measure / How Well Do We Measure Development? /©AFD [ ]143

Seminaire_N3_BAT2  1/12/11  10:46  Page 143



Moving back to income and appealing to
equation (1) above, the critical distinction is
then whether poverty is defined by an indi-
vidual’s income falling below a certain critical
level, or whether other people’s outcomes
play a role. Absolute measures of poverty incl-
ude the cost of minimum calorie intake line,
the minimum consumption basket defining
the poverty line in the US, and the World
Bank’s $1-a-day poverty line. Relative meas-
ures of poverty take context into account,
such as the commonly used relative poverty
line set at 60 percent of median income. The
evidence of relative income concerns in low-
income countries seems to constitute an
argument in favor of measures of relative
poverty.

Another important question that we are
unable to answer to date, is whether relative
concerns are less important, i.e. have smaller
welfare effect in low income countries than
in high-income countries. Income interactions
can be thought about as some kind of luxury
good, that come into attention only once sur-
vival is taken for granted. We have reviewed
the evidence that relative concerns do exist in
developing countries. But whether their impor-
tance is smaller than in developed countries
remains an open question that would need
specific data — maybe experimental data — to
be answered. Analysing the data from the
third wave of the European Social Survey, Clark
and Senik (2010) focused on the answers to
the question “How important is it to you to
compare your income with other people’s
incomes? ” across European countries. They
found that this importance is greater in poorer
countries than in richer countries, and that,
within countries, this comparison is more
often said to be important by poorer people.
Comparisons are most often upward direc-
ted and people suffer more from upward-

directed comparisons. This is consistent with
the l i terature’s  genera l  f indings  (see for
example Ferrer-i-Carbonnell 2004, or Card et
al. 2010). If this finding could be extended to
poor countries, this would rule out the idea
that income comparisons are a rich country
phenomenon.

Knowing that local income comparisons
matter for low income countries’ citizens, one
should consider the possibility that global
income concerns may also be important, espe-
cially in view of the development of informa-
tion and communication technologies. If the
latter allow the inhabitants of low income
countries to be aware of the life-style and
consumption possibil ities of high income
country citizens, this is likely to generate feel-
ings of relative deprivation. This might explain
the steeper curve of the relation between
GDP per capita and subjective well-being in
developing countries (see introductory sec-
tion). We are not aware of any direct evidence
of global income concerns. One exception is
Clark and Senik (2010), who noted that in the
above-cited recent survey of Europeans,
respondents who did not have Internet access
were less subject to income comparisons.

The most radical view about the importance
of income comparisons would lead to the
conclusion that it is only because they com-
pare to others that the richer inhabitants of
the globe are more happy and the poorer less
happy. Does this mean that low-income coun-
tries should give up pro-growth policy? This
would be surprising policy advice. Indeed, if
relative concerns are important, many may
well find it strange to recommend that low-
income countries should remain at their cur-
rent low rank in the concert of nations. Even if
income comparisons lead to a vain zero-sum
rat race between countries, it is not clear that
not competing is an avenue for happiness. 
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3.3.2 Adaptation
Adaptation and the associated “hedonic
treadmill” is another classic explanation of the
Easterlin paradox. Habituation effects destroy
the welfare benefit of growth. This is because
of the deleterious role of aspirations: “Material
aspirations increase commensurately with
income, and as a result, one gets no nearer to
or farther away from the attainment of one’s
material goals, and well-being is unchanged”
(Easterlin, 2003). 

Adaptation is a central issue in the social sci-
ences: to what extent do we get used to any
specific life situation? The psychological basis
of adaptation is that judgements of current
situations depend on the experience of simi-
lar situations in the past, so that higher levels
of past experience may offset higher current
levels of these phenomena due to changing
expectations (see Kahneman and Tversky,
1979). Some psychologists draw a parallel
between the homeostasis that leads us to
hold body temperature steady and homeo-
stasis in subjective well-being (Cummins,
2003), which latter is argued to hold well-
being at some constant individual-specific
set-point (argued to be between 60 and 80
on a standardized 0-100 scale, with an aver-
age figure of 75). This may be partly biolog-
ically determined, underlying a potential role
of genetic factors. In any case, the key ele-
ment is that, although positive and negative
events will have short-run effects on well-
being , in the longer-run most individuals will
return to their set-point level.

Although initially partisans of the adaptation
hypothesis, Fujita and Diener (2005) note that
in seventeen years of GSOEP data, around
one quarter of people changed well-being
significantly from the first five to the last five

years. Diener et al. (2006) propose five signifi-
cant revisions to hedonic-treadmill theory:
1) individuals’ set-points are not hedonically
neutral; 2) individuals have different set-points;
3) a single person can have multiple set-points
depending on the components of happiness
(emotions, life satisfaction); 4) well-being set-
points can change under some conditions; and
5) individuals differ in their adaptation to events.

In the context of the Easterlin paradox, we are
particularly interested in adaptation to income.
With respect to equation (1) above, we again
introduce an additional income term into
the utility function; however, this time the
newcomer is not the income of others or
expectations, but rather the income that the
individual themselves had earned in the past.
Individual well-being is thus stil l  subject to
income comparisons, but here the compar-
isons are within subject, to use the psycholog-
ical term. Those who have earned more in the
past are less satisfied with any given level of
income today. 

While in theory any past income level could
negatively affect well-being today, in practice
empirical work has appealed to the income
that the individual received one year ago (in
panel terms, this is the income that the indi-
vidual reported in the previous wave, as most
panels are carried out on a yearly basis).

(2) Uit = U(yit, yit-1)

This kind of utility function implies that any
attempt to raise happiness via higher income
is potentially subject to debate. If the effect
(negative) of past income, via habituation, is
strong enough then income will have no long-
lasting well-being effect, at both the individual
and the societal level. 
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Evidence in developed countries 

Perhaps the best-cited piece of work in the
domain of adaptation to income is that of
Brickman et al. (1978), who show that a very
small sample (22) of American lottery winners
report no higher life satisfaction than a con-
trol group. The authors' interpretation of this
finding is in terms of adaptation to higher
income. Much as this paper has been cited, it
does not necessarily tell a clean story. Two
points of note in this respect are that the
winners were actually more satisfied than
non-winners, but the small sample size did
not yield a significant difference. Further, the
analysis is cross-section, rather than panel. As
such, it could well be the case that the lottery
winners were less happy to start with, before
they won. As such, they would have experi-
enced an increase in well-being on winning
the lottery, but this would not have been visi-
ble in the cross-section analysis.

An early piece of evidence that does appeal
to explicit information on income changes is
Inglehart and Rabier (1986), who use pooled
Eurobarometer data from ten Western Euro-
pean countries between 1973 and 1983 to
show that well-being scores are essentially
unrelated to current income, but are positi-
vely correlated with the change in financial
position over the past twelve months. They con-
clude that aspirations adapt to circumstances,
such that, in the long run, stable characteris-
tics do not affect well-being.

More recently, Clark (1999) used two waves of
the British Household Panel Survey (BHPS)
data to look at the relationship between job
satisfaction and current and past labour
income. Considering those who stay in the
same firm in the same position, past income
reduces job satisfaction while current income

increases it. This is consistent with a utility
function that depends on changes in these
variables. The data suggest a completely rela-
tive function, with job satisfaction depending
only on the annual change in the hourly wage.
More recent results in German and British
panel data are reported by Di Tel la et al .
(2005) and Burchardt (2005), respectively.
Layard et al. (2010) appeal to GSOEP data to
show that the long-run effect of a rise in
income is smaller than the initial effect.

Instead of using own and past individual in-
come, we can also consider aggregate income.
Di Tella et al. (2003) examine individual happi-
ness in data covering 18 years across 12 Euro-
pean countries, and argue that some of their
results on current and lagged GDP per capita
show that “bursts of GDP produce temporar-
ily higher happiness” (p.817).

The Welfare Function of Income, described
above, also produces evidence consistent with
adaptation to income. In this context, a com-
mon finding is that a one-dollar increase in
household income leads to a 60-cent increase
(within about two years) in the income that
individuals consider to be “excellent”, “good”,
“sufficient”, “bad” etc. Hence, 60 percent of
the welfare effect of income is dissipated by
adaptation.

Evidence in LDCs

Much of the work on adaptation to income
changes has appealed to panel data to follow
individual well-being over time as their in-
come moves around. While there is now a
thriving literature looking at adaptation in this
way in rich countries, there is at the same time
an almost total lack of evidence in poorer
countries, undoubtedly due to the lack of
panel data in the latter. 
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Knight and Gunatilaka (2009) is an excep-
tion. The work here appeals to data from a
household survey for rural China. The sur-
vey includes information on life and income
satisfaction, but also the minimum income
that respondents consider necessary to sus-
tain the household for a year. This latter
measure, sometimes known as the Minimum
Income Question, was introduced in Goedhart
et al. (1977). Knight and Gunatilaka consider
the answer as a measure of income aspira-
tions. These aspirations are found to be posi-
tively correlated with actual income, so that
the more individuals earn, the greater the in-
come level they consider as the minimum
necessary. Subjective well-being is positively
correlated with own income, but negatively
correlated with aspiration income. As such,
the results are consistent with at least partial
adaptation to income in China. [ 60 ]

Barr and Clark (2010) analyse South African
data, and consider the levels of income that
individuals say are necessary to get by, and to
live well. In a regression analysis, these are
shown to be positively correlated with own
income and with reference group income
(geographically defined). This is again consis-
tent with a certain amount of adaptation.
Along the same lines, Herrera et al. (2006)
provide a comparative analysis of survey data
in Peru and Madagascar. A three-level satisfac-
tion with standard of living variable is shown
to be positively correlated with own income,
but negatively correlated with average neigh-
bourhood income and the minimum amount
the individual thinks is necessary to get by. In
turn, this latter minimum amount is positively
correlated with own income, suggesting the

existence of a ratchet effect whereby higher
income increases aspirations and reduces
satisfaction.

An impressive piece of evidence by Di Tella
and MacCulloch (2010, chapter 8) is based on
repeated cross-sections. The authors uncover
a positive happiness gradient over time in low-
income but not high income countries. In the
latter, the level of GDP per capita attained in
1960 is sufficient to explain the level of happi-
ness as of 2005. By contrast, in low income
countries, both the 1960 level and the later
growth in GDP per capita exert a statistically
significant impact on 2005 subjective well-
being. The authors conclude that adaptation
is less important in low-income countries:
“The past 45 years of economic growth
(from 1960 to 2005) in the rich nations of the
world have not brought happiness gains above
those that were already in place once the
1960s standard of living had been achieved.
However, in the poorest nations, we cannot
reject the null hypothesis that the happiness
gains they experienced from the past half
century of economic growth have been the
same as the gains from growth prior to the
1960s. In other words, for these nations, it is
still the absolute level of (the logarithm of)
income that matters for happiness” (2010,
p.219). This finding with respect to adaptation
is thus reminiscent of the concept of thresh-
old effects in the GDP-happiness gradient.

3.3.3. Bounded scales: 
what exactly is relative?

Is the welfare effect of income purely relative
(to other people’s income or to one’s past level
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of income)? Or, on the contrary, could it be
the case that happiness measures themselves
are relative (to some implicit context)? This
question is similar to the distinction made in
psychology between the hedonic treadmill
(whereby individuals' affect levels gradually
adapt back to their initial level following a
positive or negative event) and the satisfac-
tion treadmill (in which affect levels do not
adapt, but individuals change the way in which
they use numbers).

We believe that it is likely that satisfaction
judgements expressed on a bounded ordinal
scale express relative judgements, i.e. the rela-
tion between individuals’ attainments and
the existing possibilities (as represented by
the scale). Van Praag (1991), for instance, has
illustrated this phenomenon in experimental
settings involving bounded scales: subjects
tend to divide the total length of the scale
into quantiles, equating the higher step with
the maximum amount of the proposed mag-
nitude. If this is so, it is not surprising that only
a small minority of the population chooses
the upper 10th rung on the happiness scale,
which is interpreted as “having it all”. 

Of course, the fact that the happiness scale is
interpreted as being context-dependent is
difficult to disentangle from happiness itself
being context-dependent. However, in order
to il lustrate the particularity of bounded
scales, we separate the quality of life indica-
tors (which are positive correlates of growth)
into two groups: the cardinal measures that
can be measured on a continuous scale
(although often not infinite), such as l ife
expectancy, the percentage of literate popu-
lation, women’s fertility, or the gross enrol-
ment rate in school; and variables that are

measured on an ordinal bounded scale, such
as happiness, the index of Democracy (Polity
IV), the Human Rights index or the Trust vari-
able (see introductory section). Keeping only
the countries which were observed for at
least ten years in the World Values Survey, and
which had experienced an episode of positive
growth, we plot the values of these different
measures against time. The separate panels of
Figure 18 depict these time evolutions in
Asian and Western OECD countries.

Two observations are in order. First, objective
but ordinal and bounded measures (democ-
racy, human rights) tend to converge to their
maximum value as development unfolds via
GDP growth, whereas the subjective ordinal
variables (happiness and trust) remain below
the maximum value. Second, the graphs show-
ing average happiness, trust, human rights and
democracy tend to be much flatter than those
from the cardinal indicators, such as fertility,
school-enrolment rates, life expectancy, and
infant mortality, which show much clearer
trends over time. 

In conclusion, we should not therefore neces-
sarily expect bounded ordinal measures to
behave like quantitative cardinal measures in
the long run. Instead of looking at long-run
changes in the average level of subjective well-
being (which cannot increase without limit), it
is perhaps of more interest to look at the dis-
tribution of the answers on the scale pro-
posed. The fact that the variance of SWB tends
to fall as GDP grows is on the face of it a pro-
mising return to higher GDP for low-income
countries.
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The evolution of cardinal versus ordinal Quality of Life Indices over a period of growth
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Evolution of the gross enrolment rate in schools
Asian countries with a positive growth of GDP in the period
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Evolution of fertility
Asian countries with a positive growth of GDP in the period
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Evolution of life expectancy
Western countries with a positive growth of GDP in the period
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The evolution of infant mortality
Western countries with a positive growth of GDP in the period
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Evolution of the gross enrolment rate in schools
Western countries with a positive growth of GDP in the period
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Evolution of trust
Western countries with a positive growth of GDP in the period
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The evidence presented in this paper indicates
how subjective satisfaction variables can be
used in order to measure well-being in devel-
oping countries. First of all, subjective well-
being measures are particularly well-fitted
to capture the multi-dimensional aspect of
growth, and can be used to estimate the mar-
ginal rates of substitution between different
aspects of development that may well have
to be traded off against each other, such as
higher consumption, greater life expectancy,
worsening quality of air, urban congestion,
etc. This creates a useful tool for public policy
which is aimed at maximizing well-being as
countries develop.

Subjective data contain a number of lessons
regarding the well-being benefits that growth
may confer on developing countries. Cross-
sectional  data clearly show that income
growth yields sizable benefits in terms of
self-declared happiness and life satisfaction,
although with decreasing marginal returns
(i.e. the functional form is concave). Within a
given country, the richer report higher happi-
ness levels than do the poorer; equally those
who live in richer countries are happier than
those in poorer countries.

However, the evidence is much less clear-cut
regarding long-run changes in well-being , in
growing economies. Whether GDP growth
yields rising well-being is still hotly debated:
essentially, the question is whether the corre-
lation coefficient is “too small to matter”. This
of course has very important consequences
for developing countries, which need to know
the potential gains that are associated with
growth-oriented policies. 

The explanations for the small correlation
between income growth and subjective well-
being over t ime appeal  to the nature of
growth itself, and the way in which humans
function psychologically. First, growth may go
hand in hand with non-monetary qualitative
changes that improve the “quality of life”, but
may well also be accompanied by unwanted
side effects such as pollution, income inequal-
ity or stress on the job. Second, greater pur-
chasing power increases individual happiness,
but man is a social animal and relative con-
cerns (income comparisons) may well dimin-
ish the absolute effect of greater wealth. This
is consistent with the positive income-happi-
ness gradient that is regularly observed within
countries; it is also consistent with the same
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gradient across countries, if income compar-
isons are global instead of local. A very pes-
simistic view of growth is then that it may be
a zero-sum game, whereby the richer are hap-
pier and the poorer less happy, both across
populations within a country and across
country, but rising income for all may not
change the relative income positions. This
explains why happiness does not seem to
increase with GDP in time-series data. How-
ever, even if this is true, many may well find it
strange to recommend that low-income
countries should remain at their current low
rank in the concert of nations. Any single
country will always have an incentive to climb
up the ranking. The problem is that any gain
by one country may well involve losses for
other countries, when income is evaluated by
comparisons across the globe. Similarly, within
a country income growth for one part of the
population will benefit them, but may reduce
the well-being of others.

An analogous phenomenon is that of adapta-
tion to the standard of living , whereby indi-
viduals tend to return to some set-point level
of well-being. Growth changes both the envi-
ronment and aspirations. If both expectations
and outcomes increase at the same rate, then
individuals will not feel any happier. If they do
not realise that their expectations and out-
comes tend to move together, individuals will
aspire to grow richer, but doing so will not in-
crease their happiness as soon as their expec-
tations catch up with their outcomes. This
might be an illusion, as suggested by Easterlin,
but can also be seen as some kind of hard-
wired mechanism, built into human beings by
evolution, to ensure that they keep trying to
improve their lot (Rayo and Becker, 2007). 

One crucial question in this literature is the
relative importance of absolute versus relative

income concerns. Is the welfare effect of in-
come entirely relative? And is the relative/
absolute proportion the same in developing
and developed countries? Empirical evidence
on the extent of income comparisons is much
scarcer in developing countries. The evidence
that we do have so far contains two impor-
tant lessons: income comparisons do seem to
affect subjective well-being even in very poor
countries; however, adaptation may be more
of a rich country phenomenon. 

Finally, growth and development do not just
concern quantitative increases in consump-
tion, production and the accumulation of
capital. They also involve the qualitative trans-
formation of political governance and market
development. These qualitative and quantita-
tive processes likely involve take-offs and
thresholds. Regime change is an important
dimension of these non-linear changes. It is
striking that such regime changes are visible in
subjective satisfaction measures. The case of
transition countries is particularly impressive
in this respect: average life satisfaction scores
closely mirror changes in GDP for about the
first ten years of the transition process, until
the regime becomes more stable. By way of
contrast,  in given stable regimes, such as
France, we no longer find any relationship
between GDP growth and life satisfaction
changes. Our interpretation is that once it
becomes stable, the regime becomes the
population’s frame of reference.

While it is not easy to find large welfare ben-
efits of growth using subjective well-being ,
there is nonetheless an interesting finding
concerning the level and distribution of sub-
jective well-being depending on the country’s
level of development. The stylized facts are as
follows: (i) average SWB rises with GDP per
capita, but (ii) the standard deviation of SWB
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falls with GDP per capita. As such, (iii) there is
a strong negative relationship between the
average and standard deviation of SWB within
a country. Consequently, GDP growth reduces
the inequality in subjective well-being. This is
certainly a desirable outcome. If individuals
are risk averse, then behind the veil of igno-
rance they would prefer a society in which
well-being is more equally distributed, ceteris
paribus.

The recourse to subjective measures of well-
being is particularly welcome for assessing
social phenomena that are not measurable
using the standard approach of revealed pref-
erence. Whenever social interactions, social
preferences or externalities are involved, it
becomes more difficult to trace out the link
from individual preferences to individual actions.
There is no price one can pay to buy less infla-
tion, unemployment or income inequality. 

However, subjective variables should be used
as a complement to action-revealed prefer-
ences, rather than as a replacement. When
people clearly vote with their feet, it is diffi-
cult to dismiss their actions on the ground
that the message is not confirmed in subjec-
tive data. With respect to growth and well-
being , as long as international migrations
remain clearly unidirectional, from low-to high-
income countries, it would appear extremely
difficult to argue that GDP growth, in the mind

of less-developed countries, does not bring
higher well-being. The revealed preferences
here are consistent with the cross-sectional
evidence of a positive income-well-being
gradient.

Our stand is that the dynamic evidence based
on subjective well-being is much less solid
than the cross-sectional and panel evidence,
based on individual data. This is because cross-
country time-series comparisons are based on
aggregate measures, which have lower variance
and are less powerful in terms of statistical
inference. Moreover, it is possible that the
satisfaction judgements expressed on a
bounded scale yield relative judgements by
their very nature, due to the relation between
outcomes and the set of possibilities (repre-
sented by the bounded scale). In this case, it
is to be expected that only a small minority of
individuals choose the 10th rung on the scale,
which is interpreted as “having it all”. De facto,
quantitative variables, such as fertil ity, l ife
expectancy or literacy, exhibit much clearer
trends over time than do these bounded-
scale qualitative variables, such as governance
indicators.

The relationship between income growth and
well-being is still the object of ongoing deb-
ates that would undoubtedly be better illu-
minated by the development of panel surveys
of the populations of low-income countries.
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Appendix 1.
Descriptive statistics of the variables from the WVS database
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Variables description 
All variables are available in the World Data
Bank: http://www.worldvaluessurvey.org/.

Happiness: “If you were to consider your life
in general these days, how happy or unhappy
would you say you are, on the whole? ” (the
question and different response categories are
the same in the three studies): 1.  Not at all
happy; 2. Not very happy; 3. Fairly happy; and
4. Very happy.

Life satisfaction: “All things considered, how
satisfied are you with your life as a whole these
days?” The response categories go from 1
(dissatisfied) to 10 (very satisfied).

Trust: “Generally speaking, would you say
that most people can be trusted or that you
can’t be too careful in dealing with people?”,
Answers: 1.  Most people can be trusted; 0.
Can't be too careful.

Fertility rate: this measure represents the
number of children that would be born to a
woman were she to live to the end of her child-
bearing years and bear children in accordance
with the current age-specific fertility rates.

GDP growth: annual percentage growth rate
of GDP at market prices in constant local cur-
rency. Aggregate figures are based on constant
2000 US dollars. 

GDP per capita in 2000 dollars: GDP per
capita is gross domestic product divided by
midyear population. Data are in constant US
dollars. 

Gini index: the Gini index measures the extent
to which the distribution of income (or, in
some cases, consumption expenditure) among
individuals or households within an economy
deviates from a perfectly equal distribution. A

Lorenz curve plots the cumulative percent-
ages of total income received against the cum-
ulative number of recipients, starting with
the poorest individual or household. The Gini
index measures the area between the Lorenz
curve and a hypothetical line of absolute equa-
lity, expressed as a percentage of the maxi-
mum area under the line. Thus a Gini index of
0 represents perfect equality, while an index
of 100 implies perfect inequality.

Life expectancy at birth: life expectancy at
birth indicates the number of years a new-
born infant would live were prevailing pat-
terns of mortality at the time of its birth to
stay the same throughout their life.

Infant mortality rate (per 1,000 under one):
the number of infants dying before reaching
age one, per 1,000 live births in a given year.

Gross enrolment rate in %: enrolment in pri-
mary, second and tertiary education.

Adult literacy rate in %.

Freedom House: (http://www.freedomhouse.
org): political rights that enable people to
participate freely in the political process,
including the right to vote freely for distinct
alternatives in legitimate elections, compete
for public office, join political parties and
organizations, and elect representatives who
have a decisive impact on public policies and
are accountable to the electorate. The specific
list of rights considered varies over the years.
Countries are graded between 1 (most free)
and 7 (least free).

Democracy: average of Freedom House and
Polity, transformed to a scale 0-10, where 0 is
least democratic and 10 most democratic
(http://www.govindicators.org ). 
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The income-happiness nexus:
sources and estimates: 
a summary
Subjective well-being measures

Happiness: if you were to consider your life
in general these days, how happy or unhappy
would you say you are, on the whole: Not at
all happy; Not very happy; Fairly happy; Very
happy?

Life satisfaction: All things considered, how
satisfied are you with your life as a whole these
days? 1 (dissatisfied) – 10 (very satisfied).

1) The static relationship 
between individual income 
and individual happiness

Consensus: higher income ? 
higher happiness. In a country, 
richer individuals are happier 
than poorer individuals.

Nationally representative household surveys.
Individual-level analysis. Within-country cross-
section estimates.

Western developed countries
German Socio-Economic Panel  (GSOEP),
British Household Panel Survey (BHPS), Swiss
household panel, Australian household sur-
vey (HILDA), General Social Survey (America),
Japanese household survey, data from Nether-
lands, Denmark, etc.

European Values Survey (EVS), European Social
Survey (ESS), Eurobarometer.

Transition countries
Albania, Belarus, Bulgaria, Estonia, Hungary,
Latvia ,  Lithuania, Poland, Romania,  Russia ,
Ukraine, etc.

Life in Transition Survey (LITS, 2006), Euro-
pean Social Survey, European Values Survey.

Asian household surveys
China, India, Shanghai.

African and Middle-East national 
household surveys
Argentina, Brazil ,  Chile,  Ethiopia, Mexico,
Mexico, Nigeria, Peru, South Korea, South
Africa (SALDRU), Tanzania, Turkey, Venezuela. 

International surveys
• World Values Survey (WVS, 1981-2008, 

5 waves, 105 countries).

• International Social Survey Program (ISSP, 
101 countries).

• Gallup World Poll (2006, 105 countries).

• Latinobarometer (18 countries).

• European Social Survey (25 countries).

• European Values Survey.
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2) The dynamic relationship 
between individual income 
and individual happiness

Within-country estimates. Individual-level
panel data analysis.

Consensus: higher income 
higher happiness. Individuals become
happier as they grow richer.

Individual Panel Data in Developed
Countries
GSOEP, BHPS, HILDA, data from Netherlands
and Denmark.

Individual Panel data in LDCs
RLMS (Russia), ULMS (Ukraine), Peru, LSMS
(Tajikistan).

3) The static relationship 
between national income 
and average happiness

Aggregate measures, cross-country estimates.

Consensus: higher income  
higher happiness. Individuals living 
in richer countries are happier 
than those living in poorer countries.

4) The dynamic relationship 
between national income 
and average happiness

Aggregate measures, cross-country estimates.

No consensus. Divergent findings. 

Income growth does not increase 
happiness over time
• Easterlin (2005a), Easterlin and Sawangfa. 

(2005,  2009) ,  Easterl in and Angelescu 
(2007), Easterlin (2009).

• Layard, Brockmann (2003,2005).

• Delhey, Welzel, Yuan (2009).

Income growth does increase 
happiness over time
• Stevenson and Wolfers (2008).

• Deaton (2008), Gallup (2006).

• Helliwell (2002).

• Blanchflower (2008).

Income growth does increase happiness
over time but not always and weakly
• Hagerty and Veenhoven (2000, 2003, 2006),

WVS (positive and statistically significant 
coefficient, but not in all countries).

• Inglehart, Peterson and Welzel (2008): 
WVS, BHPS, GSS (positive and statistically 
significant coefficient, but not in all 
countries), Kenny (2005), idem. 

• Layard, Mayraz and Nickell (2010)
(positive coefficient but not always 
statistically significant).

• Oswald (1997) in GSS and Eurobarometer 
survey series, positive coefficient but not 
always statistically significant.

• Di Tella and MacCulloch (2008): positive 
coefficient but low statistical significance.
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The answer to this question is Yes: in fact, we
have a formula which is life evaluation = 0.25
In (income). [ 61 ] As Clark and Senik (2010)
have explained in their admirably detailed
presentation of the evidence, this means that
increases in income increase our evaluation of
life, but this evaluation increases less and less
as we grow richer. And we have a formula
from Sacks, Stevenson and Wolfers (2010)
for this which tells us that doubling incomes
takes us about a quarter of a step up-wards on
the ten-step Cantril ladder.[ 62 ] The relation-
ship is now well-established across coun-
tries and seems increasingly supported by the
evidence over time.

The main reason for posing this question is
presumably to ask if the attention given to
incomes and economic growth in assessing
the human lot is well-founded. We are ask-
ing this now because we have far more data
with which to answer the question and,
thrillingly, have papers by Clark and Senik
(2010), Deaton (2008), Stevenson and Wolfers
(2008), and Sacks, Stephenson and Wolfers
(2010) that do so.

Before going any further, it is worth making a
distinction that all of the papers do as well
(but never in their titles) — which is that what
we are assessing is an evaluation of satisfac-
tion with our lot. Happiness is argued to be
rather different — a mood or affect, more flee-
ting and transitory. Happiness is measured as
a daily experience — and seems to correlate
less well with objective circumstances includ-
ing income. It is clearly more volatile and not
persistent. Daniel McMahon in Happiness: A
History points out that the words for happi-
ness in both ancient Greek (eudemonia) and
every Indo-European language include, at the
root, a cognate for "luck." In English, it is “hap”,
or “chance” — as in happenstance, haphazard,
and perhaps. Etymologically speaking , happi-
ness is being lucky.

Admittedly, it is not nearly as satisfactory a
sound bite to ask if economic growth buys
satisfaction or improves our evaluation of our
lives — but that is where the strongest evi-
dence lies. So the question properly phrased
is: Does economic growth improve our eva-
luation of our lives? The answer from Sacks,
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[ 61 ] See Table 1 (Sacks Stevenson and Wolfers, 2010) where the range of coefficients of life satisfaction on ln (household income) 
is reported as 0.21-0.28. These estimates pertain to the sample of developing countries.

[ 62 ] Life evaluation is assessed (for instance in the Gallup Poll) using Cantril's Self-Anchoring Scale (1965), as follows: "Please 
imagine a ladder with steps numbered from 0 at the bottom to 10 at the top. The top of the ladder represents the best 
possible life for you, and the bottom of the ladder represents the worst possible life for you. On which step of the ladder 
would you say you personally feel you stand at this time? "
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Stevenson and Wolfers (2010) is an unquali-
fied Yes. Clark and Senik (2010) are more cau-
tious but will not argue against it. Kahneman
and Deaton (2008) offer the careful contrast
between measurements of well-being obtai-
ned from Cantril's ladder of life, satisfaction
with life (which asks how satisfied the person
is with his or her life on a discrete scale) and
emotional well-being or experienced happi-
ness (the frequency and intensity of experi-
ences of joy, anxiety, sadness and anger every
day). They suggest that the first offers the
closest approximation to overall assessments
of well-being , while the second captures ele-
ments of both life evaluation and joys experi-
enced yesterday. It is not surprising then that
the correlates of emotional well-being or the
immediate joys and pains are different from
that of life evaluation. It seems clear that if we
are to focus on a measure of subjective well-
being , Cantril's ladder seems to be the most
fruitful measure to pursue. It appears to be
stable yet sensitive in response to small fluc-
tuations and behaves in similar ways across
varied contexts. So, as a measure, it seems to
have properties that make it amenable to
examination.

All of these papers take a hard look at the
Easterlin paradox: that despite large increases
in income per capita, average evaluation of
well-being stays stagnant for a long time — or
money does not buy well-being , measured
on Cantril's ladder. The data now appear to
say that i )  within countries ,  the r ich are
perched higher on Cantril's ladder, ii) across
countries, richer countries report higher aver-
age positions on the ladder and iii) the limited
time series data says economic growth raises

your position on the ladder too. The size of
the effect is  str ik ingly s imilar within and
across countries and over time. The conclu-
sion seems to tip us in favour of accepting
that higher incomes make us more satisfied
with our lives. I shall treat this as the main-
tained hypothesis and happily accept it on the
available evidence.

The next real question, in vulgar parlance, is
“So What?”. So what if economic growth
raises well-being thus measured? Does this
mean that economists should now pursue the
study of this new and possibly elusive goal —
but policy makers should stop worrying and
start being happy since incomes can be tar-
geted without guilt?

The discussion here addresses three issues
that pertain to the “So what?" question posed
above.

What do we measure with
Cantril's ladder? Is it utility?
What are we measuring when we obtain an
evaluation of life? Does it measure our evalu-
ation of all the conditions of our life, taking on
board the constraints we face in constructing
our best possible life? Or is it a relative meas-
ure, where the top rung just measures the
best possible life given the constraints we face
(such as discrimination, poor access to oppor-
tunities and so on?).

Is it utility? Does it offer the promise of a gen-
eral measure of welfare? On this question, we
have Becker (2008), Deaton (2008), Fleurbaey
et al. (2009), and Sen, all saying Nay with Lord
Layard firmly on the side of the Yea . [ 63 ] But it
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[ 63 ] Layard argues that costs and benefits of policy interventions could perhaps be expressed in utils of happiness. He adds, "But 
for the present the money equivalent of a util will do fine, provided it is specified as the extra money which would in the 
long run secure for the average person an extra util of happiness". Sen calls this position “all Bentham and no Mill ".
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is relatively uncontroversial as an argument
in the utility function: life satisfaction is some-
thing we value, and it is undoubtedly one of
our objectives in life. The evidence tells us
that money (although not money alone) can
help us buy it. It is only one argument in the
utility function — if utility reflects our overall
objectives in life. In this vein, Becker argues
that one could use the pursuit of (good)
health as an analogy. Utility rises with expec-
tations of living longer and being in better
health. But we do not see people pursuing
the goals of living longer and being in good
health alone; we see them trading lower life
expectancy for higher income by taking risky
jobs and for the pleasures of indulgence. The
same might be true for happiness. Perhaps it is
more useful to conceive of subjective well-
being as something that is often traded off
against other goods that affect our overall
utility or well-being? [ 64 ] It is clear that the
appeal of subjective well-being lies in its ease
of measurement. However, the fact that it is
easy to measure does not mean that it is a sat-
isfactory normative guide — it runs into the
usual welfarist difficulty that aggregation will
not respect individual preference orderings. It
would also pose difficulties for a normative
guide in a non-welfarist tradition for there is
more to life than satisfaction with life.

Should subjective well-being
(like the MDGs) be an object 
of targeting by policy makers?
Perhaps this question comes too late — the
politicians have already answered this. The
Office of National Statistics in Britain is to
include questions about subjective well-being
(though it has not yet revealed what these
might be), the Sarkozy Commission has advi-
sed that the French do so and the Bhutanese
already do so. [ 65 ] This measurement pits Vol-
taire against Dr. Johnson: whether all change
must generate happiness as Dr. Pangloss claims
versus Johnson's focus on whether humanity
is capable of happiness at all. If we believe Dr.
Pangloss, then measuring subjective well-
being will tell us all we need to know — and if
we understand Rasselas, we would despair of
the likelihood of capturing anything with such
measures.

The key issue is the need to distinguish the
normative appeal from the positive use of this
measure. The debate is about whether sub-
jective well-being might be an argument in
the social welfare function of society from a
normative point of view — might we allow our
social planners to use it as a guide to policy?
Should we be willing to trade off nutrition for
more satisfaction, for instance?

Clearly both Miss World and our politicians
would like to raise happiness. Should we allow
them to do so? The increased salience of the
happiness and life satisfaction measures for
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[ 64 ] Dercon, Krishnan and Krutikov examine rural to urban migration in India using data from the ICRISAT village studies. As with 
many studies of migration, they find that migrants rate themselves lower on Cantril's ladder (and on life satisfaction) than 
those left behind, despite higher consumption and incomes. They suggest that a model of risk-sharing across the extended 
family best explains this outcome: migrants are compensated with extra consumption for their lowered satisfaction with life.

[ 65] A cynic might point out that on well-being measures and the consumption of leisure, France might score more highly than 
on GDP alone.
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politicians might well mean that just as reforms
of the welfare state in Europe are accompa-
nied by attempts to offer draconian incentives
to unemployed single mothers to get back to
work, we might soon have equally sharp
incentives to direct us to activities that might
make us happy and provide benefits for doing
so. So should the grumpy middle-aged man in
a suit be compensated for the horrors of his
existence in the same fashion that we seek to
protect the poor? It also offers the possibility
of the not-so-benign dictator in the develop-
ing world using this agenda to suggest that his
peasants may be poor but at least they are
very happy. In sum, I am unpersuaded about
whether we should offer our (less than) benign
policymakers this extra lever to manipulate.

However, it is easier to accept the positive
case for measuring and monitoring such
measures perhaps. It would allow us a better
grasp over both what the measures capture
and the pecuniary and other variables that
might affect it. It can be done quite simply
and relatively inexpensively. The measure
using Cantril's ladder (or satisfaction) appears
to be relatively stable yet sensitive (see Atkinson
et al. , 2005, Horley and Lavery (1991) and
Howell, 2008).

Even the positive agenda must be accepted
with care: we have evidence from Deaton
showing that HIV prevalence has little effect
on Africans' life satisfaction and suggesting
that such measures miss crucial dimensions of
well-being. Krishnan and Krutikov (2010) study
non-cognitive skills of young people in the
slums of Bombay — and find that the overall
evaluation of life is influenced strongly by self-
efficacy (a measure of control over one's life),

which drowns out the effect of wealth on the
overall evaluation of life. A similar result is to be
found when examining the evolution of life
satisfaction of Ethiopians: control over one's
life is a strong influence on satisfaction with
life. More striking, a quarter of all Ethiopians [ 66 ]

surveyed who said they were satisfied or very
satisfied with their lives would also be very
unwilling to live their lives over again.

It is the case that we do not yet know what
we might be capturing here and whether it is
affected by incomes or whether the more sat-
isfied are also prompted to create higher in-
comes and that brings me to the last question.

Is the relationship causal? 
Does economic growth raise
well-being?
Does economic growth raise well-being — or
does increased well-being raise incomes — or
is there a mysterious third that conspires to
raise both? It is clear that this is unresolved in
this literature. There is undoubtedly scope for
a growth industry in this area, with the usual
pursuit of instruments and the attempts to
randomly spread happiness that we can only
applaud.

The agenda ought perhaps to be determined
by our interest in a positive rather than norm-
ative point of view. More research into the
various components of subjective well-being
and their correlates are likely to be illuminat-
ing and interesting in their own right. As Clark
and Senik suggest, it might offer the chance
to investigate potential trade-offs and the
marginal rates of substitution with various out-
comes that accompany growth in incomes.
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[ 66 ] This is obtained from the Ethiopian Rural Household Survey 2006.
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Again, perhaps one ought to advise caution in
developing a metric based on subjective well-
being for we cannot reliably aggregate prefer-
ences in this dimension any more than in any
other. We might also ask what if there was no
connection whatsoever but, as Clark and
Senik point out, we would still wish to keep
economic growth on the agenda or as we say
in English, plus ça change...

A summary
We have been offered a very clear account by
Clark and Senik of the current state of play in
research on subjective well-being. The evi-
dence suggests that the measurement of
(some) indices of subjective well-being may

well be useful. These measures are relatively
easy to collect — and in parallel with measures
of pecuniary well-being , offer us the ability to
assess well-being in a broader fashion than we
usually do. However, there is clearly much
more to investigate — which will make the
researchers very happy — and much to learn,
which ought to make policymakers cautious.
Perhaps we might go further and urge that
we be cautious of policymakers too: Tim
Harford recounts the story of Sir John
Cowperthwaite, the financial secretary of
Hong Kong in the 1960s who refused to let
British civil servants collect economic statis-
tics for he feared it would merely encourage
them to meddle in Hong Kong's success.
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Abstract
Macro-measurement is a long and arduous process that involves the system of national
accounts. The challenge it raises is driven by the requirements of economic policy. Today, there
is a need for a sustainable growth path that couples environmental concerns and development
policy. This calls for nothing less than a sea change in national accounting, implying a shift
from a system of income and expenditure accounts focused on GDP to a system of wealth
accounts. The latter lays emphasis on an extended concept of capital, encompassing all assets
that contribute to social well-being and an associated measure of “genuine” saving.

This paper analyses the problems involved in measuring different types of capital that are
either ignored or barely dealt with per se by the accepted rules of national accounting. Yet,
in developed countries, intangible assets are worth as much as productive fixed capital and
constitute the most important factors of growth for the knowledge economy. Moreover,
natural capital needs to be priced according to its scarcity given its function as a source of
primary resources, an absorber of greenhouse gases and a means of conserving biodiversity.

Since the inherent nature of these types of capital means that they are measured at the dis-
counted value of future rents, the choice of discount rates is critical to the valuing process.
The discount rate is as important for estimating the cost of depleting non-renewable resources
and the damage due to anthropogenic production of carbon dioxide as it is for valuing pension
liabilities.

The paper shows that the process of valuing the different types of capital and estimating
their substitutability in the production of social welfare is beset with radical uncertainty.
There are multiple growth paths whose sustainability is open to question due to “unknown
unknowns” in the interactions between economic and ecological factors, which may be linked
to disruptive highly non-linear feedbacks. Therefore, the choice of discount rates is a deeply
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ethical matter and needs to espouse a widely applied precautionary principle, given that the
future of the generations to come is at stake. This principle holds true as long as there are
situations of exposure to unlimited risk. Societies facing a catastrophic crisis of unknown
probability need to engage immediate discussions about how to organise collective decisions
on the appropriate policies to adopt.
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From the 17th to the 19th centuries, there were
many attempts to estimate national income
and these efforts charted the way for macro-
economic and demographic quantifications.
They were, however, confined to individual
enquiry that evaluated and compared the
strength of nations and were largely inspired
by mercantilist doctrine. In Great Britain, this
type of research was pioneered by William
Petty (1623-87) in 1665, followed by Gregory
King (1648-1712). In France, the forerunner
was Boisguilbert (1646-1714), who gave a very
pessimistic account of Louis XIV’s kingdom in
his work Le detail de la France on account of
the extremely unfair fiscal structure.

Yet, these scholarly studies never served as
analytical tools for economic policymaking. In
the liberal-minded 19th century, they attrac-
ted even less attention, to the point that from
the mid-century the economic significance of
macro-magnitudes was even cast into doubt.
It was considered that economic adjustments
in the business cycle stemmed from market
interactions between individual agents and
did not require state intervention. Even World
War I made no impact on this conception of
economics.

National accounting and macroeconomics
are in fact the joint offspring of the Great
Depress ion and World War I I . The Great
Depression had a crucial influence with its
lasting mass unemployment, a phenomenon

that was to spawn Keynes’s General Theory.
World War II provided the decisive impetus as
there was a colossal growth in public receipts
and expenditures and a pressing need to
mobilise and re-allocate resources at the natio-
nal level. There now emerged an overriding
rationale for measuring intertwined econ-
omic aggregates in order to determine the
overall level of economic activity.

Macro-measurement thus emerged as one
of the tools for economic policymaking in the
1940s. Two seminal works published in 1940
encouraged its development for macro-man-
agement and for interpreting history: J .M.
Keynes’ How to Pay for the War and C. Clark’s
The Conditions of Economic Progress. A host
of other authors followed, led by S. Kuznets,
who pioneered quantitative economic history,
along with J. Meade and R. Stone, who helped
to standardise national accounting , jointly
publishing , on Keynes’ suggestion, a seminal
article, The Construction of Tables of National
Income, Expenditure, Savings and Investment
(1941). The article presented their jointly
elaborated structure of national accounting ,
which became the cornerstone of the 1945
m e m o ra n d u m  fo r  a  Sy ste m  of  N at i o n a l
Accounts published by the United Nations
in 1947.  National  accounting ,  Keynesian
macroeconomics and regulation of aggregate
demand are thus the three pillars of macro-
measurement.
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in macro-measurement

Seminaire_N3_BAT2  1/12/11  10:46  Page 181



Adjacently but independently of the investi-
gations on national accounting , the Harvard
economist Wassily Leontief introduced input-
output analysis in 1932. In 1941, he gathered
the result of years of research into a book
published by Harvard University Press: The
Structure of American Economy 1919-1929:
an Empirical Application of Equilibrium Ana-
lysis. Although his input-output table was not
integrated into the main body of the Standard
National Accounts, it was used by the United
States Bureau of Labor Statistics, which des-
igned the table for the year 1947. This work
however came to a halt with the outbreak of
the Korean War in 1950.

After 1950, the route was long to standardisa-
tion, international comparability and finally
unification under the 1968 System of National
Accounts, with a more complete system being
introduced in 1993 under the auspices of the
UN. The main problems to be tackled included
the scope of economic activity for GDP esti-
mates, the adjustment for price changes to
capture volume magnitudes for GDP growth
estimates, and the Purchasing Power Parity
(PPP) converter to measure real GDP levels at
international prices so as to achieve interna-
tional comparability.

GDP was understood as being the crosscheck
of three approaches to national income in
what emerged as the development of flow
accounting. On the demand side, GDP was
defined as the sum of final expenditures. On
the income side, it was the sum of wages,
profits and rents. On the production side, it
was the sum of the sectoral value-added. The
standardised criteria designed by Richard
Stone were pushed forward by Milton Gilbert
at the Organisation for European Economic Co-
operation (OEEC). He persuaded the statisti-
cal offices of member countries to adopt them
as the basis for implementing the Marshall Plan.

However, the Anglo-Saxon view did not pre-
vail for very long. The USSR had a much more
restrictive notion of economic production
based upon material output: its national
accounts were anchored in material balances.
Alongside this perspective, which reflects
central planning in a society alien to a market
economy, there was a French approach.
Concerning the problem of valuing non-
market services, French national accounts also
used a more restrictive concept of production,
although somewhat broader than the Soviet
vision. The French system used input-output
tables to obtain a more detailed analysis of
the production structure, as well as providing
a framework to describe financial operations.
The system also described the financing behav-
iour of groups of economic agents and articu-
lated operating , transfer and capital accounts.
The compatibility between national aggregates
and agent accounts was undertaken in the
“tableau économique d’ensemble”. 

It was not before 1968 that the French and
the Anglo-Saxon systems began to converge
under the aegis of the UN. The French system
enlarged its concept of production to encom-
pass the production of public administrations.
The Anglo-Saxon system opened up to agent
accounts. There is a long-lasting debate on
what method should be used to deflate nom-
inal values. Competing indices can be used.
The introduction of hedonic prices to allow
for quality changes in commodities has never
gained universal approval.

The problem of price changes over time mir-
rors the problem of spatial comparisons,
which use the Purchasing Power Parities (PPP).
The stumbling block lies in the definition of
international prices. Measuring the prices of
identical goods across a large array of coun-
tries requires an international standard bundle
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of goods and comprehensive international sur-
veys. By combining PPPs to eliminate cross-
country differences in price levels and volume
estimates over time, space-time comparisons
were developed. The first studies on the sub-
ject were carried out by Milton Gilbert and
Irving Kravis in 1954 and compared real expen-
diture levels in seven Western European
countries with those in the United States. In
1968, Kravis, Heston and Summers launched a
still ongoing international comparison project
at the University of Pennsylvania. The UN
Statistical Office has extended it and the
OECD carries out such comparisons on a
regular basis. 

Meanwhile, the most ground-breaking use of
time-space GDP comparisons is the monu-
mental work of Angus Maddison at the OECD,
who built time-series statistics of GDP in the
world and its main regions stretching back to
the year 1000, in order to assess the historical
stages of economic development, the unequal
distribution of world income, and periods of
relative catch-up and decline. 

Building on these earlier foundations, consid-
erable headway has been made in tackling the
many problems inherent to developing the
system of national accounting , and in under-
standing the l inkages between economic
activity and social welfare, at least insofar as
it is possible to apprehend social welfare in
terms of economic value. Let us call it eco-
nomic welfare.
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In his Economics of Welfare, Pigou explicitly
formulated the question in 1920: can national
income (NI) or national product (NP) be con-
sidered as an indicator of economic welfare?
If so, economic values need to be interpreted
within the framework of util ity theory. An
alternative solution favoured by Kuznets was
to take into account the final objectives pur-
sued by economic activity. 

Each of these approaches comes up against
some daunting obstacles. The utility approach
attempts to use prices to integrate various
measures provided by national accounting
into welfare. However, the relationship bet-
ween market prices and marginal utility is
highly problematic, especially if one wants a
cardinal measure of utility in order to aggre-
gate individual preferences, notably because
the comparison of interpersonal utilities is
rife with insurmountable difficulties. Alfred
Marshall, in his 1890 Principles of Economics,
had already doubted that the utility value
could be apprehended without recourse to
market prices. The alternative approach does
not carry much promise for an aggregate
measure of economic welfare, since it has to
clearly state the final objectives and find mul-
tiple “objective” standards of physical meas-
ure, whose integration into a single aggregate
is either impossible or quite arbitrary.

Admitting that it is impossible to do away with
prices, Pigou saw little point in hoping for

an absolute measure of welfare using NI, but
thought that some result could be achieved if
ambitions were limited to measuring the vari-
ation of NI under restrictive assumptions. If
the tastes of individuals and the distribution
of their purchasing power within a group of
people are fixed between times t and t +1,
the economic welfare of such a group has
increased between t and t +1 if the total in-
come of the group has increased. This can be
applied at the scale of the nation and meas-
ured by NI variation, as it can be assumed that
that structural underlying preferences and
income distribution do not change much in
the short run.

However, if the focus is on social policies aimed
at reducing inequalities and improving the
well-being of lower-income citizens as a con-
dition for better national social cohesiveness,
a longer-term perspective is required. Not only
can income distribution change, but also a
narrowing in income inequalities might be con-
sidered as a highly effective means of improv-
ing social welfare.

Hicks entered the debate with a famous arti-
cle published in Economica (1940) on “The
Valuation of Social Income”. Assuming that
the budget of an individual with unchanged
tastes, who consumes quantities (q) of diffe-
rent goods (i) valued at prices (p), such an indi-
vidual is in a better situation in t +1 than in t if:
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^p t+1 q t+1 .^p t+1 q t .The individual could still
afford to purchase the bundle qt but she
prefers q t+1 . Conversely, the individual is in a
better situation in t if: ^p t q t.^pt q t +1. But
the ranking of both situations is ambiguous
if: ^p t q t+1 , ^p t +1q t .

Hicks extends the income comparison to the
whole of society. If the first two inequalities
are satisfied together, the assumptions of
unchanged tastes do not hold. Even if t+1 is
a better situation than t, applying it to the
whole society supposes acknowledgement
that it is impossible for everyone to be placed
at t in a situation as satisfactory as at t+1 by
redistributing the quantities acquired during t.

Following Hicks’s contribution, many attempts
were made to find welfare indices that were
beyond all ethical criteria in the possible real-
location of goods. However, in later research,
Hicks admitted that such indices do not exist.
Taking the opposite approach, Amartya Sen in
his article Real National Income, published in
the Review of Economic Studies in February
1976, used an ordinal framework. He showed
that the marginal dollar possessed by a poorer
person has a higher marginal value than the
same dollar possessed by a richer individual.
This therefore means that distribution of in-
come must be taken into account, as well as
the population structure and size, on the basis
of judgments that explicitly vehicle ethical
values.

Given this elusive theoretical foundation,
what can national accounting do to measure
economic social welfare? First, only a watered-
down vision of welfare is possible, in which
the satisfaction of needs is considered as being
the final objectives of economic activity. The
main measurement questions are: how should
the public services that are not directly pro-

vided to individuals — the so-called “defensive”
public expenditures — be dealt with? How
should household expenditures that are
induced by the constraints of urban life be
treated? How can environmental costs and
expenditures be taken into account?

The 2009 Report by the Commission on the
Measurement of Economic Performance and
Social Progress, chaired by Joseph Stiglitz, is
the latest and most comprehensive contribu-
tion. It enters into the general debate on this
topic and acknowledges a string of deliberate
choices that have been made in the system of
national accounts (SNA) since the 1970s.

In the 1993 SNA, it is clearly stated that GDP is
not a welfare indicator. However, drawing on
the long theoretical tradition dating back to
Pigou and Hicks, the SNA observes that there
is a relationship between variations in pro-
duction or total consumption and variations
in economic welfare. Which prices should be
used to calculate the aggregates so that they
express the relationship better? When prices
change, the cost-of-living index must be equal
to the amount by which a consumer’s income
will be modified such that he/she maintains
the same economic situation as before the
price change. This is the theoretical cost-of-
living index. It can be demonstrated that, if
consumer preferences are homothetic and
their utility function quadratic, the Fischer
index (a geometric average of the Laspeyres
and Paasche indices) coincides with the theo-
retical index. However, if consumers have het-
erogeneous preferences, the volume of final
consumption does not approximate econom-
ic welfare. Two obstacles remain: the aggre-
gation of preferences and the impact of
externalities. What then is the best solution to
obtain a relevant aggregate even so?
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In 1970, William Nordhaus and James Tobin
wrote a seminal article, Is Growth Obsolete?,
which triggered a number of other studies.
This work was undertaken outside the frame-
work of national accounting. It was not before
the 1993 revision that some results were
incorporated into the system. For the purpose
of this paper, we focus on defensive public
expenditures and environmental externalities.

4.1.1. Defensive public 
expenditures

Defensive public expenditures are not direct
services to households and do not enter pres-
ent-day total consumption as they produce
flows of services that span long periods of
time. They must thus be dealt with as public
investments of three different kinds. Security
expenditures (police, prisons and army) are
investments in social capital. Expenditures to
expand and improve the health system are
investments in human capital. Environmental
expenditures to mitigate and accommodate
climate change, to find substitutes for the
depleting fossil energy resources and to pre-
serve living species diversity are investments
in natural capital.

The impact of economic activity, which degr-
ades the quality and the quantity of these
assets, will  be treated as standard capital
depreciation and depletion of the capital
stock, thus entailing a reduction in net natio-
nal income.

However, some defensive expenditures impu-
ted to households cannot be registered as
investments. One example is the measure-
ment of commuting expenditures related to
the constraints of modern-day urban life. This
expenditure produces services that use capi-
tal and labour, but it is not in itself an invest-

ment. It should instead be included in an exten-
ded definition of household production
that is not paid for by firms in the present
organisation of society and thus represents
a transfer of added value from households
to firms.

4.1.2. Environmental services 
Insofar as economic agents consider natural
capital as a free good, the social costs entailed
by its depletion are not imputed to economic
activity. This involves a diminution of economic
welfare that is both uncontrolled and unre-
ported. The losses due to the deterioration in
the quality of environmental services due to
economic activity — essentially pollution —
thus need to be measured as they represent
losses in the value of natural capital.

However, flows of environmental services,
although part of economic welfare, are not
included in final consumption given that their
elasticity of substitution for economic goods,
which would make it possible to aggregate
them with market services, is not known. In
this paper, they will be taken as a separate
variable, included in the cardinal economic
welfare function along with final consumption,
the elasticity substitution being an unknown
parameter.

4.1.3. From social welfare 
to economic sustainability

The way forward thus lies in extending the
concept of capital to all assets that contribute
to the maintenance and expansion of eco-
nomic welfare for society as a whole over
time. This is essentially a dynamic concept
of sustainability.

In such an all-encompassing concept of capital,
public services are non-rival and non-exclu-
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sive public goods produced by tangible and
intangible assets and which can be used by all
economic agents. These collective assets are
owned by society at large.

The advantages of broadening the concept of
capital in order to study development are
considerable, as this means that the relation-
ships between income and asset values can
be systematically analysed. For instance, to
what extent does the capital invested in
health influence labour productivity and real
income growth, thus fuelling a sustained vir-
tuous circle? Conversely, to what degree does
pollution depreciate human capital by harm-
ing health? In the case of environmental degra-
dation, a distinction must be made between
the initial impact, which creates losses with
unequal impacts on the capital account of
economic agents, and the investments to
repair these losses, which are current expen-
ditures appearing in the flow accounts.

The change of perspective brought by the
sustainability approach raises questions about
the intellectual property of capital, which in
turn leads to accounting reallocations. Items
that had been traditionally treated as inter-
mediary inputs must be reclassified as invest-
ments in capital. This is primarily the case for
R&D expenditures, formerly considered as an
intermediary input but lately reclassified in the
2008 system as an investment in intangible
capital. It is also the case for mineral explo-
ration, which produces new knowledge about
the primary reserves of subsoil assets.

Sustainability is thus the new frontier of
development. For decades, capitalist accumu-
lation was based upon the assumption that
the use of non-renewable resources was
cheap, that the stock of non-used resources
was free and that growth was unlimited. This
crude model has become less and less rele-
vant, and all the more so since the tremen-
dous growth of services has highlighted the
paramount role of intangible capital as a
source of productivity. Meanwhile, the deple-
tion of natural capital is continuing through
oligopolistic rent appropriation and geopo-
litical manoeuvres for the sake of securing
supplies. Added to this, the looming costs of
climate change are so uncertain and threaten-
ing in worst-case scenarios that the stakes are
nothing less than the future of humankind as
we know it.

The concept of sustainable growth is being
defined and developed with the ambition of
being all-embracing so as to bring about a far-
reaching reform of economic policy. Sustain-
able growth will lead to a revolution in eco-
nomic thinking , accounting , government poli-
cy and the organisation of finance. Broadly
speaking , sustainable growth integrates into
growth trajectories the long-term protection
of the environment and hence the welfare of
future generations. A flow accounting frame-
work geared to measuring and enhancing GDP
growth must be supplemented by a stock-flow
accounting system for measuring genuine
capital (i.e. total wealth), which is the resource
base for producing future social welfare and
thus enhancing total wealth accumulation. 
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Early ad hoc attempts to measure national
wealth were made in the 1950s. They were
presented and discussed at the 1957 Inter-
national Association for Research in Income
and Wealth (IARIW) conference. The first
long-run series of data on the US (1945-58)
are the work of Raymond Goldsmith, pub-
lished in 1962 and 1963. Sectoral accounts
covered tangible and subsoil assets. Intan-
gibles were limited to financial assets, the
whole being calculated using the perpetual
inventory method. However, these attempts
were too narrowly scoped and the meas-
urements too uncertain to consider inte-
grating them into the standardised system
of accounting. 

In the mid-1960s, John Kendrick undertook
a vast historical study, published in 1976, on
total capital stocks in the US, including
human capital and R&D. He included intan-
gible investment in education, health and
social mobility, and counted R&D separately.
Kendrick’s result was startling. He showed
that,  in 1929,  the value of human capital
equated the value of all  other assets and
that this was 15% higher in 1969. This means
that standard national accounting and, even
more so, private business accounting grossly
underestimate the factors of growth. 

Theoretical motives for improving the meas-
urement of capital were kindled in the 1980s

with the formal modelling of endogenous
growth theory by Romer and others. With
the work of Aghion and Howitt, the approach
broadened to incorporate Schumpeter’s
innovative growth model. Yet, capital changes
due to productivity-enhancing investments
were only sparingly integrated. Software was
included, but the integration of R&D expen-
ditures met a strong resistance from national
accountants. There were also problems for
mineral and oil exploration expenditures, as
these did not represent the value of mines
and oil fields computed from the value of the
rent after subtracting all costs, including the
depreciation of exploration expenditure. More
generally, the principle of valuing an asset by
discounting expected future income streams
met with reticence from accountants due to
the elusiveness of expectations and the arbi-
trariness of the discount rate.

Little surprise, therefore, that these efforts
encounter objections, pitfalls and obstacles.
Wealth accounts involve the measurement of
assets and liabilities. Measuring wealth, how-
ever, is a tricky enterprise as wealth-related
items span considerable and very different
periods of time. Two related problems appear:
how can wealth be valued? How can stock
accounts and flow accounts be articulated?
As we know it ,  an economic measure is
defined in terms of value or, in other words, as
the social contribution of any activity using
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available resources. However, if stock variables
are taken into account, this implies mixing val-
ues that have different measurement statuses:
realised value against monetary payment,
imputed value, discounted (i.e. anticipated)
value, replacement value (opportunity cost).
Disparity in status means that integrating
income (flow) accounts and wealth (stock)
accounts cannot be undertaken without
recourse to conventions and approximations.

Integrated wealth accounts only came under
consideration in the 1993 system of national
accounts. In his comprehensive history of
national accounting , André Vanoli  (2002)
explains that, outside of flows pertaining to
standardised national accounting operations,
other flows must be described in two accu-
mulation accounts: the “other changes in asset
volumes” account, which records changes in
the substance of wealth not due to produc-
tion, primary income, capital transfers and
variation in asset prices, and the “asset re-
evaluation” account, which presents real capital
gains or losses due to variation in specific prices
relative to changes in the general price level.

If these estimates have been made, it is then
possible to establish a link between savings
and changes in the net value of wealth:

The World Bank is the institution that has
ploughed deepest into measuring total wealth
as a tool for assessing the sustainability of
growth paths in advanced and developing
economies.  It  has drawn upon a pioneer
work by Pearce and Atkinson (1993), Capital

Theory and the Measurement of Sustainable
Development: an Indicator of Weak Sustain-
ability. From its first 1995 report (Monitoring
Environmental Progress) to its 2006 landmark
report (Where is the Wealth of Nations? Mea-
suring Capital for the 21st Century), the World
Bank has explored methodology and con-
ducted empirical investigations with a view to
changing development policies. But today, it
is time for national governments to take over.

Development policies can be linked to sustain-
ability to the extent that they are interpreted
as general portfolio management strategies.
To implement such strategies, national gov-
ernment needs to redeploy its statistical appa-
ratus in a collective effort to estimate changes
in the total wealth of the nation in terms of
size and composition. It is a major task that is
as demanding as the one that laid the founda-
tions of national accounting between 1940 and
1950. Only a dire threat requiring the mobili-
sation of national resources is able to spur a
government into a collective effort for a pol-
icy shift that requires forging new policy tools.
World War II was one such immediate threat
for which the cooperation of democratic
nations was vital.

The problem today relates to a world chal-
lenge on an entirely different time scale.
Climate change, depletion of tropical forests
and oncoming scarcity of water and fossil
resources are long-term challenges that carry
the threat of extreme events in the decades
ahead or in the next century.  The threat
therefore involves future generations even
more than the present ones. The stakes
stretch way beyond the horizon of the
issues addressed in the political debate of
elective democracies. The reason for this is
that the Earth’s ecological system involves
high inertia; this, however, may become vul-
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nerable to uncontrollable diverging feed-
backs if unknown thresholds are overstepped.
As a result, humankind faces a world of un-
known unknowns that nonetheless depend on
its own behaviour over the next few decades.

Will governments embark on a policy of mas-
sive investment in radical innovation at the
expense of present and near-term consump-
tion, in the hope that fresh renewable energy
investments will increase the substitutability
of environmental and economic goods in the
longer run? Or will they wait in the hope of
obtaining more information on climate change
developments and natural capital depletion
at the risk of allowing the onslaught of irre-
versible damage? For a better appreciation of
this dilemma, governments need to enhance
their knowledge of the processes that lead to
the sustainability or unsustainability of their
economy, which they have the duty to steer
and regulate within highly diverse scenarios.

The advanced economies have moreover
been severely weakened by the ongoing reper-
cussions of the financial crises. The immediate
responses to these have massively transferred
debt burdens and associated solvency risks
from the private financial sectors to the pub-
lic sectors. At the same time, population age-
ing has amassed contingent liabilities for the
future, which have been aggravated in many
countries by severe shortfalls in pension fund-
ing. And yet, if the environmental challenge is
to be met, this will require a sustained effort
in public investment to modify both the size
and composition of total capital and thus
reduce its exposure to the risk of future
resource shocks and catastrophic climate
events. This means that the sustainability of
public debt needs to have credible short- to
medium-run consolidation programmes that
do not jeopardize the investments needed

to ensure the future sustainable development
of the whole economy. Public finance sustain-
ability is the priority for the next decade in
many advanced countries whose environ-
mental choices are also crucial for overall eco-
nomic sustainability in both developed and
developing countries. As all policies dedicated
to sustainability rely on the simulation of un-
certain future growth paths, they all encounter
the same measurement problems. Accordingly,
this paper will attempt to highlight the stakes
of public finance sustainability before moving
to the more general question of sustainability
in growth regimes.

Definition of total wealth and sustainability

Development depends on total wealth, which
is to say produced, human, social and natural
capital. Sustaining total wealth is the key to
viable growth regimes. The different forms of
capital are defined in the following way:

The sum of the three components is the real
national wealth. In the present state of our
knowledge, this is far from being comprehen-
sively measured. Only a massive statistical
effort mobilising government resources and
international coordination will bring about
decisive progress on this count. Future growth
prospects are linked to changes in real wealth,
which are also termed adjusted net saving (or
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genuine saving). As explained earlier, there is a
weak link between changes in real wealth and
the variation of future well-being or, in other
words, of social welfare conditional to adjust-
ments for defensive public expenditures,
household production and environmental
services. A strong link would require restric-
tive assumptions for the stability of individual
preferences, income distribution and relative
prices reflecting marginal utilities. Box 1 des-
cribes the formal derivation of the sustainabil-

ity condition from the social welfare function
under the proviso of strong sustainability.
However, formally deriving the sustainability
condition from welfare economics, even if
this cannot lead directly to a measure, gives
deeper insight into the meaning of the approx-
imations that need to be made to construct a
measurement methodology. Box 1 sums up
the derivation of the sustainability condition
from a cardinal social welfare function.
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As explained in the discussion on the relationships between national accounting and welfare
economics, environmental services are not perfectly substitutable with private consumption in
a cardinal social welfare function. The limited and highly uncertain elasticity of substitution
between private consumption and environmental services is modelled following the recent
paper, Ecological Intuition versus Economic Reason, by Olivier Guéant, Roger Guesnerie and
Jean-Michel Lasry (2010).

Definition of the welfare function

V is a social welfare function in continuous time, function of two variables: 

C(t), an aggregate of extended private consumption embodying the value of social services
that are directly allocated to households and consumed over the same period, recalling that
non-environmental defensive expenditures are counted as public investments in human or
social capital.

E(tt), the environmental services that result from natural capital.

V is an inter-temporal cardinal function: 

V(t) = =EE
t

U [C (t), E (t)] 1 -h e - d (t- t )dt

d is the pure rate of time preference and h is the rate of relative risk aversion.

The imperfect substitutability between private consumption and environmental services
described by a CES function whose limited elasticity is s :

U [C (t), E (t)] = [C (t)    + E (t)    ]   .

The sustainability criterion

The strong sustainability criterion is that V is not decreasing:

dV/dt $$ 0

1
1 --h

From social welfare to economic sustainability1Box

`̀

s-1
s

s-1
s

s
s-1
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The final goods and services generating utility, from either consumption or the environment,
are produced by combinations of all of the above-defined types of capital on the basis of the
best technology available. The different types of capital decrease with their use for production
and increase through investment (productive and human capital), through natural repletion if
renewable (forests) or irreversibly decrease due to extraction if non-renewable (subsoil fossil
resources). The output generated by the combination of all types of capital comprises con-
sumption, environmental services and services of investment in reproducible capital. The allo-
cation of output depends on the adjusted rate of saving (genuine saving) and the public rule
that makes environmental services available in specific quantities. It is assumed that the alloca-
tion mechanism is such that V is not an explicit function of time. It follows that the stocks of
the different kinds of capital at t+1 are determined by the stocks at t and by the permanent
allocation mechanism. This assumption is not benign since it abstracts from uncertainty as far
as the allocation mechanism is concerned.

Under this assumption, one can proceed from period to period and determine in principle the
entire future evolution of the stocks of different types of capital and the flows of consumption
and environmental services. If there are n stocks of capital K i at time t (i=1, …, n), the values of
the macro-variables in the economy are determined at all future times t.t. It follows that U is
determined for t $ t and V(t) is also determined. This can be written as:

V(t) = V [ K 1(t), K2(t), …, Kn(t)].

The strong sustainability condition requires:

=^̂i = n ( ) (        ) =^̂i = n = pe Ie

where p i is the contribution of the i-th type of capital to intertemporal welfare, i.e. the shadow
price of capital K i , and I i the net investment in this type of capital.

The strong sustainability condition means that, if capital is valued at its “fair price”, the variation
of social wealth at t is equal to the variation of intertemporal social welfare. The criterion for
sustainability is that real wealth is not decreasing, i.e. that genuine saving is $$0. 

This condition is very general. It does not require that the welfare function have the analytical
form chosen above to show how environmental services can be treated separately from house-
hold consumption. The absolute value of V does not need to be computed; what does have to
be computed is the change in real wealth. However for strong sustainability to apply, the prices
required to compute the elements of wealth are shadow prices. The latter are not observable,
but are rather the prices that would prevail if all types of wealth were commodities traded in
competitive markets under perfect foresight.  Given that many types of capital are not traded
commodities at all, they are partly calculated as discounted rents, i.e. the price that must be
paid for the scarcity of the resource. It is on this point that measurement problems become
more complicated.

dV
dt

dke

de
i = 1 i = 1

v
kit

Seminaire_N3_BAT2  1/12/11  10:46  Page 192



December 2011 / Measure for Measure / How Well Do We Measure Development? /©AFD [ ]193

Furthermore, in the above equation, shadow prices are measured in units of utility per unit of
capital. This is not convenient for empirical use. One type of capital that has an observed mar-
ket price can be taken as numeraire. Let us suppose it is i=1. This posited price is equal to 1. The
prices of other types of capital, expressed in this numeraire, become price indexes. Let us call W
the total value of wealth expressed in this price system:

Wt = ^̂ pit Kit and         =^̂ pit Iit

The condition of sustainability is dW/dt $$ 0. This can be used to measure weak sustainability
where the range of the different types of capital is the most extensive that can be measured
and where prices are the best possible approximations of shadow prices. 

Technological progress and population growth

The condition of sustainability can be defined in a slightly different way. By dividing both terms
of the equation by the value of the first type of capital, one obtains:

(dV/dt ) ( ) = (1/K 1 ) (dK1/dt ) + ( ) (1/K 2) (dK2/dt ) +.+ ( ) (1/Kn ) (dKn/dt )
The economy is sustainable if the sum of the growth in the volume of the different types of
capital, weighted by their elasticity of substitution to the one type chosen as numeraire, is
non-negative.

Now let us suppose that there is Hicks-neutral technological progress. This can be interpreted
as the “knowledge” growth rate taken as the numeraire. Its rate of growth is the growth rate (g)
in total factor productivity (TFP). With neutral technological progress, the elasticity of output
to knowledge is 1. Therefore, the growth rate of real wealth becomes simply the sum of TFP
growth and the growth rates of the other types of capital:

= g +^̂

The growth in the volume of the different types of capital, including TFP growth is measured
and the values obtained are added together.

The formula is valid if the population is constant. If the population is growing at rate g, the sus-
tainability criterion must be applied to calculate the growth of real wealth per capita, with the
caveat of constant population growth and of a wealth distribution that is independent of pop-
ulation change:

- g = g +^̂

i = 1

n

i = 1

ndW
dt

1
p1 K1

p2 K2

p1 K1

pn Kn

p1 K1

1
W

dW
dt

1
W

dW
dt

1
K i

dK i

dti = 2

n

1
K i

dK i .
dt1= 2

n
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Since the variation of total real net wealth or
genuine wealth is the net investment of soci-
ety, the sustainability condition is that wealth
is not destroyed insofar as there is sufficient
adjusted saving or genuine saving to match net
investment. The sustainability condition thus
becomes: the development path of an econ-
omy is sustainable if, at every point in time, the
adjusted social saving (or genuine savings) is
non-negative. Should it become negative, this
means that society is destroying its wealth.

The definition of genuine saving is the following:

At this point, the theoretical framework for
development policies dedicated to the long-
term goal of growth sustainability has been set
out. There are formidable obstacles to imple-
menting such a drastic policy change consid-
ering current practices, which have led to
unsustainable credit dynamics within the
financial system, threats to public debt sus-
tainability, distorted income distribution and
mounting ecological perils. From the meas-
urement standpoint, public finance manage-
ment is today’s priority, since this will be crucial
for funding the investment necessary to the
long-term accumulation of genuine wealth.
Next, the measure of the types of capital that
have been left aside in the national accounting
systems is a precondition for designing ade-
quate investment policies. This hinges on
more than just statistics. The choice of the
long-term discounting factor, crucial for meas-
uring most types of capital, raises very difficult
ethical questions.
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Genuine saving = economic gross national
saving – fixed productive capital deprecia-
tion + change in value of human capital +
change in value of social capital – deple-
tion of mineral and energy fossil resources
– net reduction of forests – damages due
to pollution in ø CO2
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The sustainability of public debt raises com-
plex measurement problems. Should gross or
net debts be factored in? If one considers that
net debt is relevant, what assets are accept-
able on the other side of the balance sheet?
On the liability side, there are contingent liabil-
ities that do not appear in either the annual
f iscal  accounts or the national  accounts .
Should they be included in the public debt?
How can they be valued? The problem has

been dramatised and has raised bitter con-
troversies about the future sustainability of
public pay-as-you-go pension systems. Assum-
ing these problems are settled, what sustain-
abi l ity cr iterion would be appropriate? Is
imposing an arbitrary limit (60% of GDP in the
euro zone) a relevant and legitimate policy?

To address these questions, it is useful to be
familiar with public debt accounting (Box 2).
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4.3. Sustainability 
of public finances

The fiscal yearly operating and income account is:

H-T+ i F-1 = DD + DM,

where H is the amount of public expenditures, T receipts from taxes, D the stock of government
bonds, DD the net annual flow and DM the monetisation of the government deficit. Thus the
left-hand side is the deficit and the right-hand side is its financing.

This accounting equation can be expressed as a percentage of nominal GDP:

h-t+ (i-p- g)d-1 = Dd+Dm+ (p+g)m -1.

The primary deficit in percentage of GDP is not dependent on the capital market:

b=h-t-Dm- (p+g)m -1 ,

where (( p + g)m-1) is the seignorage.

One can define the ex post real interest rate adjusted to growth:
r= i- p- g.

The debt dynamic is described by the differential equation in discrete time:

b+rd -1=Dd.

This equation is solved by iteration for a debt lasting n periods:

d t = Et dt ,n d t + n - Et ^̂dt , j bt +j

The discount factor at n periods in the future is:
dt ,n = P (1+r t +s ) - 1

Public debt accounting2Box

j =1

J=n
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Box 2 shows that the present value of the
gross sustainable debt in long-term equilib-
rium is the discounted sum of the expected
future primary surpluses that finance it. The
discount rate is all-important. The lower the
discount factor (i.e. the higher the discount
rate equal to the difference between the real
interest rate paid on the public debt and the
growth rate of the economy [r-g]), the less the
future surpluses anticipated in the long run
count in the value of the sustainable debt. In
this case, the sustainability condition implies a
near-term consolidation of public finances. Yet,
a vicious circle may well set in. After a financial
crisis, for instance, a large amount of debt is
transferred from the private to the public sec-
tor. However, a fiscal effort that is too burden-
some and too rapid could lower the trend
growth rate of the economy for a considerable
period of time, thus further lowering the dis-
count factor such that the path of future debt
becomes unsustainable and a default inevi-

table. The opposite arises if r-g is low. At the
limit, under the golden rule (r=g), the discount
rate is zero, meaning that all future primary
surpluses are equivalent. The government dis-
poses of an infinite period of time to straigh-
ten out its finances. Of course, if r, g, the pub-
lic debt is sustainable even if the government
continues to run up primary deficits, because
future tax revenues are growing faster than
the cost of servicing the debt.

The discount factor thus l inks the sustain-
ability of the public debt to the larger condi-
tion of the sustainability of the growth regime
defined above.

Figure 19 presents three scenarii that will have
very different consequences for the future of
public finances in the OECD countries most
affected by the financial crisis.  In order to
design a credible medium-term programme
for future primary balances, governments
must infer from the history of financial crises
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It is to be noted that the discount rate for the public debt is the difference between the real
interest rate paid on average on the debt outstanding (a function of the debt structure) and
the rate of growth of the economy. The discounted value of the debt at t is thus equal to the
discounted expected value of the debt at t+n minus the discounted value of the primary
deficits between t and t+n.

The condition of sustainability is obtained by letting nÝ~ . 

The public debt is sustainable if its discounted value Ý 0 whenever the debt horizon tends to
infinity. The condition is:

limnÝ~ Et dt +n d t + n =0.

This is the transversality condition, which means that the debt/GDP ratio must follow a sta-
tionary path for public finances to be sustainable. It does not have to converge to any maximal
predetermined value (60% or any other number). Its value depends on the profile of future pri-
mary surpluses:

d * = - limnÝ~ Et ^̂dt , j bt +j
j =1

J=n
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what the most likely future growth path will
be. In turn, future growth will depend on the

capacity of government policies to bring an
endogenous influence to bear on growth. 
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To determine their medium-term consolida-
tion plan, governments must have an objec-
tive d*t+ n of their sustainable level of debt at
the horizon (t+n) of their plan. This debt tar-
get must not be absurdly low. The European
Commission’s current proposal to return to
the arbitrary ceiling of 60 percent of GDP,
for instance, would surely be a self-defeating
target that would destroy the credibility of
governments. Whatever the case, once their
targets have been fixed, the sustainability
condition defined in Box 1 applies in the fol-
lowing way:

dt - E t dt +n d*t +n = - E t ^̂dt , j bt +j

The left-hand side is the desired variation of
the present value of the public debt. The right-
hand side is the discounted flow of primary
surpluses that need to be generated to finance
it. As long as the equation remains valid, sus-
tainability is respected at the pre-set target.

The fiscal effort required to satisfy the inter-
temporal budget constraint above is the dif-
ference between two ratios of fiscal revenues/
GDP: the required fiscal pressure minus the
present fiscal pressure (t*- t). It is determined
by the following equation:

t*- t= [ Et ^̂dt , j ] -1 [dt -Et d*t+n+Et ^̂dt , j b t +J] .

Scenarii of future potential growth19Figure

j =1

J=n

j =1

J=n

j =1

J=n

Case N0.1: Temporary losses 
of production

Potential
GDP

Pre-crisis
potential GDP

crisis

Years

Potential
GDP

Case N0. 2: Permanent losses 
and unchanged potential growth

Years

Potential
GDP

Case N0. 3: Permanent losses 
and lower potential growth

Years

Potential
GDP
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This difference is such that the discounted
value of the excess revenue due to the fiscal
effort over the time period (t,t+n) is equal to
the difference between the discounted value
of the desired variation of the debt and the
present value of future primary balances that
would have been registered if past policy had
been prolonged. As neither the tax system
nor procurement expenditures are pliable to
the government’s will, the target level must
not be set arbitrarily, but derive from a trade-
off between the requirement of sustainability
and the political feasibility of a change in pol-
icy. The longer the adjustment period, and

thus the lower the discount rate, the more
leeway the government has to implement a
credible programme.

Whenever sustainability guides policy follow-
ing a deteriorated budget and a large increase
in the public debt, this means that a fiscal
effort must be engineered since t* .t. In
order to determine realistic future primary
surpluses, a complete balance sheet of the
government sector is useful, as this is where
future contingent liabilities and public sector
assets must enter the picture (Table 8).
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This presentation is a wealth accounting
framework much like a corporate balance
sheet. The whole nation is the community of
“shareholders” of the public sector. The net
worth of the public sector is thus akin to the
implicit equity of the population, which repre-
sents the nation. The net worth is a measure
of the nation’s solvency and is broader than
the measure of the gross debt/GDP ratio and
in line with the problematic of sustainability.

Whenever net worth is positive, the govern-
ment can lower taxes, which raises the net
wealth of households, bolsters investments
and leads to increased public wealth and
improved public services, with no detriment
to the claims of government bondholders. If
net worth is negative, public finances are not
sustainable. If an outright default is declared,
bondholders will absorb financial losses. If a
consolidation policy is implemented to reco-
ver a positive net worth, taxpayers will suffer a

Government balance sheet

Fiscal assets and liabilities Net present value of future tax Net present value of future
revenues primary expenditures 

Fiscal assets and liabilities Equity holdings in public sector Gross public debt
companies

Other financial assets

Capital of the nation Real assets Net worth of the public sector

Public wealth Total Total

AssetsItems Liabilities

8Table
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loss in their wealth through a higher tax
burden or beneficiaries of public services will
experience a welfare loss through down-
graded public services.

In upcoming years, government net worth in
advanced countries will be negatively affected
by the lingering impact of the financial crisis
plus the permanent loss of output if scenario
2, or a fortiori scenario 3 in Figure 19, comes
to pass. Furthermore, ageing will gradually
create contingent liabilities through a rise in

health and pension expenditures. The cost of
ageing on public finances depends heavily
on long-term demographic and growth per-
spectives. These are l inked to sustainable
growth potential ,  the estimate of which in
turn depends on the measure of genuine cap-
ital. If one admits that there are reasonably
accurate procedures for measuring fixed pro-
ductive capital using the perpetual inventory
methodology, the most difficult task is to
gauge intangible and natural capital.
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Measuring intangibles is a long-standing
problem, even more so in business than in
national accounting. In business, the concept
of capital is highly restrictive. The so-called
intrinsic goodwill of a firm is a kind of black
hole, a source of profitability that is “guessti-
mated” and reported in financial markets in
the event of a merger or acquisition. Besides,
national accountants have been reluctant to
capitalise expenditure on intangible assets.
The accepted procedure is to treat expendi-
ture on intangibles as intermediary expenses,
not as investments that pertain to GDP.

However intangibles have been so boosted by
the IT revolution that they have received much
more attention over the last two decades. To
recall the Solow paradox of the late 1980s:
“you see the computer age everywhere but in
the productivity statistics”. The IT revolution
developed the services industries, in which
the measure of productivity depends on the
ability of price indexes to reflect the qualita-
tive changes of new products. Some coun-
tries tried to remedy this shortcoming by
introducing so-called hedonic prices, but the
conventions used to establish these are sub-
ject to debate. Things began to change in the
mid-1990s. Yet, there remained a suspicion
that the accounting treatment of intangibles,
as intermediary products, underestimated
labour productivity.

A broad estimate of intangibles for 1999 in
the US, including software spending , R&D,
human capital and the like, arrived at a stun-
ning result. Investment in intangibles stood
at around $1 trillion, roughly equivalent to
the then investments in tangible capital (cf.
Corrado,  Hulten and Sichel ,  2005) . When
brought to light, the intangibles hidden in the
national accounts had a large impact on GDP,
the rate of investment and labour produc-
tivity. This point-estimate raised various ques-
tions: do the biases introduced by ignoring
such a large bulk of capital affect only the
levels or also the rates of growth that they
impact? If the latter hypothesis were true, how
much growth is unaccounted for if intangible
capital is omitted? What is the contribution of
intangible capital to overall growth? What is
the relative importance of capital accumula-
tion and TFP when intangibles are taken into
account? These questions are methodologi-
cally important since TFP is a residual value,
the measure of our ignorance in understand-
ing the growth process. Diminishing what is
imputed to TFP is tantamount to an improved
understanding of growth. Meanwhile, the
system of national accounts has started to
move forward, first by capitalising software,
and then by accepting scientific R&D as capi-
tal expenditure. Yet this is only the tip of the
iceberg. To understand the problems raised
in valuing intangible capital, which meet with
reservation from accountants, it needs to be
explained why intangibles hold a special place
in production and which categories of inputs
define the domain under scrutiny.
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4.4. Sustainable growth: 
measuring intangible capital
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4.4.1. Estimating intangibles.
Intangibles are characterised by their non-
verifiable and non-visible nature, which makes
it difficult or sometimes unfeasible to apply
the perpetual inventory methodology. Some
intangibles are non-rival or have non-appro-
priable returns. They are often developed in-
house, offering no arms-length market trans-
actions as a basis for their quantification. This
is the case with brand promotion through
advertising or other means (brand equity) or
corporate management rules. Furthermore,
separating price and quantity components is
a tricky matter and even finding a suitable unit
of measure is not self-evident. When there
are no observable market prices, input costs
are used as a way of circumventing the lack of
direct observation. Another means of approxi-
mation is the use of a generic output deflator
such as the non-farm business output price
deflator should no specific price deflators be
available. Approximation may be improved if
labour is not the only factor used in producing
the intangible. This lack of visibility stems from
the absence of physical media as in the case
of knowledge for instance. If knowledge is
counted as capital, the link between invest-
ment expenditure and the capital stock is hard
to identify since depreciation rates are elusive.
However, this characteristic does not impact
the way in which knowledge is used over time.

Non-rivalry raises the problem of measuring
the marginal product of this type of capital.
It could be zero in the direct production of
the output — but improves production process
efficiency and product quality. The non-appro-
priability of the return of some intellectual
property means that its marginal product
reflects only private benefits  and costs .
Nonetheless marginal accounting principles
should apply to its  valuation.  It  should be

valued according to the present value of the
discounted future expected income that it
creates, the reason for this being what was
described earl ier with respect to welfare
theory. Investment is defined as any use of
a resource that reduces current consumption
in order to increase future consumption. Con-
sequently, all types of capital must be valued
symmetrically, be it spending on R&D, empl-
oyee training or plant and equipment. This
means that the consumption side must prevail
for unifying valuation principles whatever the
differences in the production process and
the practical difficulties of implementation.

How does the treatment of intangibles as
intermediary products or as changes in capital
modify national income? If spending on intan-
gible capital is excluded from investment, it
does not show up in the national income iden-
tity that measures the rental flow on capital by
the residual value:

pkk= p CC+pI I -p LL .

Let us call N the volume of expenditure on
intangible capital in a given period and p N its
price, R the volume of intangible capital and
p R its user cost. The national income identity is:

pkk+ p RR=pC C+ p I I+p NN-pLL.

The left-hand side of the identity is the non-
labour payments accruing to both tangible and
intangible capital. Overall profit accruing to both
tangible and intangible capital is thus higher.

To estimate the volume of intangible capital of
a defined category using the perpetual inven-
tory methodology, it is necessary to calculate
real investment by dividing the flow of nomi-
nal investment in a given period either by the
average labour cost or by the non-farm busi-
ness output deflator, depending on the nature
of the category.
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Human capital is embodied in people and, in
this case, it can be assumed that the educa-
tional process earns the market interest rate
for the length of time spent in education.
Since the investment in human capital can
be approximated by the number of years of
schooling (abstracting from the intractable
problem of accounting for differences in qual-
ity), human capital per worker is defined in
steady state by: H = he r A, where H is human
capital per worker, r the appropriate rate of
interest, h the real value of yearly education
expenditures per worker and A the number
of years of educational attainment.

The stock of human capital is: 

total  human capital  = (human capital  per
worker)(number of workers), the number of
workers being adjusted for mortality during
working life. In competitive markets, the mar-
ginal productivity of capital equals its shadow
price, which is equal to the real wage. One thus
obtains: shadow price = (total real wage bill)/
(stock of human capital).

For categories of intangibles that are closer to
tangible capital, the perpetual inventory
method can be used. Real investment N is
estimated by dividing nominal investment by
the non-farm business output deflator.
Applying the capital accumulation identity,
the stock of capital R is determined by: 

R(t)=N (t)+(1- dR)R (t-1).

How are d and R(0) to be chosen? If d is rela-
tively high, experts can choose a benchmark
year where R(0)=0. Rates of depreciation are
estimated by field experts.

The user cost of capital still remains to be cal-
culated according to the standard Hall and
Jorgenson model for each category (i):

p R , i = [r +d i -p i ] p N , i .

r is the competitive rate of return on capital,
d i is the depreciation rate for asset I, p i the
expected capital gain or loss on asset i and
p N , i is the investment price deflator.

4.4.2. Categorising intangibles
The corporate microeconomic approach and
the developmental macroeconomic view
produce widely differing lists of items to be
grouped under the label of intangible invest-
ment. The corporate perspective is concer-
ned with innovation, governance and social
responsibil ity. At the broader macro-level
applicable to development policy, the World
Bank includes categories carrying a strong
ideological dimension and promoted within
the Washington Consensus. Some of these
are not measurable but serve the purpose
of promoting Western capitalism as the only
optimal way forward.

Human capital is naturally common to both
lists. Governance appears in both but with
very different meanings. In corporate gover-
nance, what is at stake is the capacity to inte-
grate business functions in line with one com-
mon goal and to control the managerial pro-
cess. In the World Bank’s view of governance,
the benchmark is provided by US institutions.
Institutional investments in other countries
are ranked according to their distance from the
US model. This preference lays emphasis on
formal institutions. The rule of law is crowned
with every virtue: social cohesion, political
legitimacy and government effectiveness.
This bias, however, completely ignores infor-
mal networks of social cooperation such as
the Chinese guanxi.
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4.4.3. Impact of business 
intangible capital on growth

In this section, we follow the work of Corrado,
Hulten and Sichel (Intangible Capital and
Economic Growth,  2006) relat ing to the
United States, which is one of the most
advanced pieces of research to date. They
take GDP levels and growth rates in national
accounts that treat most intangibles as inter-
mediary products and compare these with
the figures that might have been reached had
the accounts posited the alternative assump-
tion of intangibles as productive assets. Their
methodology is described in Box 3.

This growth accounting exercise delivers
impressive results. Capitalising intangibles
increases the rate of growth of output per
hour, both in the 1973-95 and 1995-2003 peri-
ods, such that the level is 20 percent higher
than in national accounts at the end of the
first period and 11 percent higher at the end
of the second period.

The role of capital in labour productivity is
substantially increased when intangibles are
included. Conversely, TFP growth declines in
importance. The Solow paradox is resolved
since the role of capital in the acceleration of
productivity growth linked to the IT revolution
is much larger with intangible capital.

Last but not least — and contrary to well-ancho-
red beliefs — firm-specific resources (organi-
sational competencies, firm-specific human
competencies and commercial innovative
property) have had the most impact, while
scientific R&D has had a much lesser impact.
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Intangible investment and capital by category

Computerised information Human capital

Innovative property: Social capital:
- R&D based on scientific knowledge - degree of trust in society
- Non-scientific commercial R&D - ability to work for common purposes

Investment in organizational capabilities: Governance:
- strategic planning - judicial system
- redesigning existing products - property rights
- investment in brand names - legitimacy of governments

Investment in firm-specific human competencies Other assets: NFA + omissions in evaluating 
(management and professional) other forms of capital

Business intangible investment Development-related intangible investment

9Table
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The notations have already been defined earlier. Two approaches to growth accounting are
compared: one that classifies intangibles as intermediate input and the other as capital.

Intangibles as intermediate input

Three branches of the economy produce goods C, I and N with two factors of production, L and
K, allocated to all three goods and N to C and I.

The production functions are:

N = F N ( L N , K N )
I = F I ( L I , K I , N I )
C = F C ( L C , K C , N C ) .

Assuming that the factors of production are paid the value of their marginal productivity, the
income identities are:

PN N = P L L N + p k K N )
P I I = P L L I + p k K I + p N N I

P C C = P L L C + p k K C + p N N C .

Under the assumption that all intermediary input markets clear, N is both an output and an input
for producing other commodities. It disappears in the aggregate of GDP identity:

Py Y = P C C + P I I = P L L + p k K .

In conventional national accounting, the GDP growth rate (gY) is the sum of the TFP growth rate
(g) and the weighted sums of the contributions of the growth rates of the factors of production.
The weights are their shares in GDP assumed to be equal to the corresponding output elasticities.

g Y = s C gC + s I g I = s L g L + s K g K +g.

Intangibles as capital

The output of intangibles appears in the production functions of C, I, N as cumulative stock R.

The production functions are:

N = F N ( L N , K N , R N )
I = F I ( L I , K I , R I )
C = F C ( L C , K C , R C ) .

The income identities in the three branches are:

PN N = P L L N + p k K N +p R R N )
P I I = PL L I + p k K I + p R R I

P C C = P L L C +p k K C +pR R C .

The GDP identity:

PyY = P C C + P I I + P N N = P L L + p k K + p R R .

Intangible capital and growth accounting3Box
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GDP is expanded to include the production of the newly produced intangibles on the production
side and the flow of services from the stock of intangibles on the income side. PR is the user cost
associated with the services of the intangible stock. This is a source of income that is absent from
the intermediate input treatment. GDP is thus more comprehensive and larger in magnitude.
GDP being larger, the shares of the factors of production are recalculated.

g Y = s’C gC + s’I g I = s’N g N = s ’L g L +s’K g K +s’R g R +g’.

TFP growth and labour share are lower than they were following the former accounting rules.
They are reduced by the coefficient

l =

The capital share is larger because it includes the share of income that accrues to intangible
capital; hence, the wage income in human capital is counted as capital income.

pC C +PI I
pC C+PI I +pN N
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Natural capital is extraordinarily diverse.
The World Bank distinguishes subsoil assets,
forests and land resources. Subsoil assets are
non-renewable fossil deposits: coal, oil, natural
gas and minerals. Land comprises cropland,
pastureland and protected areas. Forests
encompass timber and non-timber resources.
Other natural resources, like air and water, can-
not be assigned a monetary value. Attempts
have been made to register them in energy
materials inventories: wild flora and fauna, wild
fish stocks in oceans, continental waters, etc. 

The main problems for accounting purposes
involve the depletion of natural resources
and the degradation of non-market natural
wealth. As for the latter, monetary evalua-
tion in satellite accounts is carried out for
damages caused by economic activity to
biodiversity. Marketable natural resources
are either non-renewable (energy and min-
erals) or renewable (forests and fish).

Prior to 1993, non-renewable subsoil resources
were recorded in production accounts based
on the date of extraction. On the contrary,
newly discovered resources were not recor-
ded at the date of discovery. In the 1993 system
of national accounts, discoveries and takings
on non-produced assets are recorded in the
other changes in volume account. 

All non-renewable resources generate rents,
which provide the basis for their valuation. In
the case of renewable resources, the stock is
infinite and the intrinsic value of the harves-

ted resource is zero if the quantity of stock
taken is less than the natural growth. In this
case, the total sales value of the quantities
harvested are imputed to the production of
forestry or fishing. In the opposite case, when
depletion of the stock exceeds the natural
growth, the exploitation of the resource is not
sustainable. 

Therefore, net investment in forests is equal
to: natural growth + (replanting – amount
depleted).

A rent appears if: amount depleted . natural
growth.

The resource acquires a scarcity value or, in
other terms, a positive monetary rent. It should
be treated in the same way as the rent of
non-renewable resources (cf. Vanoli, 1995). Fish
stocks are excluded from this analysis because
overfishing may be due to that demand tem-
porarily exceeds fishing capacity. It is not the
intrinsic rent but the costs that increase as
long as the resource remains depleted.

All in all, the scarcity value of a renewable
resource can be measured by the economic
cost of bringing the asset back to the level
immediately before it was overexploited. This
cost is the discounted value of the loss of
income due to the limitation or absence of
exploitation whi le the resource is  being
replenished.
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4.5. Sustainable growth: 
measuring natural capital
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The framework used by this paper to model
sustainable growth as relating to social wel-
fare requires that natural capital be measured
since the quality and quantity of the environ-
mental services this capital provides diminish
with economic activity. Depletion in the stock
of non-renewable resources, overexploitation
of renewable resources and pollution gener-
ate losses in the value of natural assets which
reduces genuine saving. As a result, they impact
the variation of intertemporal social welfare.

4.5.1. Measuring the value 
of non-renewable assets

The value of subsoil assets has to be estim-
ated indirectly since there is no transaction that
takes into account the total amount of oil or
mineral reserves in oilfields and mines. For
this estimation, the economic resource rent,
which is the net receipt from the exploitation
of the underground resource for the total
period of extraction, must be calculated. The
value flows at the present date must then be
discounted.

The rent is the difference between the market
value of the primary resource after extraction
and the total of the costs incurred for prospec-
tion, development and extraction, including
the normal return of the productive capital
invested in the exploitation.

The rent is a pure scarcity value. Contrary to a
produced input, the rent of a non-produced
input does not remunerate any factor of pro-
duction, since no factor has produced fossil
resources. It is the value of a gift of nature
created by the human activity that uses it. In
its 1997 report, Expanding the Measure of
Wealth: indicators of Environmentally Sustain-
able Development, the World Bank defines
the economic rent of a natural capital as “the

inherent surplus value in the extraction or
harvest of a resource”. This is why it is said to
be the inherent value of the resource regard-
less of the owner, on condition that a clear
distinction is made between the owner (pub-
lic or private), the prospector and the extrac-
tor. This “absolute” rent should not be con-
fused with the differential rents arising from
productivity differences in the costs of the
different extraction processes and locations.

In national accounting the rent is measured as
follows (Accounts for Subsoil Assets, Eurostat
2000):

The taxes to be imputed are taxes non-specific
to the industry. Specific taxes are integrated
into the rent. The main problem in estimating
the rent stems from the net stock of fixed cap-
ital in the extractive industry and the choice of
a “normal” rate of return for this stock. When
the total rent is calculated, the share accruing
to the state is determined, with the share
appropriated by the extracting firms being
obtained by difference.

The value of the stock (V) is the present value
of the discounted yearly rents (R) over the
whole period of extraction:

Vt = ^̂

The crucial assumption is the discount rate.
The World Bank has chosen a controversial
social rate of return: r = d+hg, where d is the
pure rate of time preference, h the elasticity of
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the marginal uti l ity of income and g the
potential rate of growth of consumption per
capita. Eurostat is even more open to criti-
cism for its choice of a rate close to the aver-
age yield of sovereign bonds in advanced
economies. More will be said on the discount
rate in the last section of the paper.

There is a simplistic and straightforward way
of cancelling out the influence of the dis-
count rate. This is the Hotelling rule, which
assumes that the relative price of the scarce
resource increases at a rate equal to the dis-
count rate. In that case, the value of the stock
is simply: V=rQ , where Q is the quantity that
has been extracted and p the unit rent.

More generally, the rent has the perverse
effect of transferring value to non-producers.
The capital gains of the rentiers are:

Capital gains = (rate of increase in real rent)
(resource stock)

Total capital gains = ^̂ capital gains over res-
ource-owning countries = world capital losses
to consumers

Rent has always been a curse for the growth
of capitalism. The increase in the real value
of rents over time raises the real price of the
resource for users. Hence, their real wealth
declines, which gives rise to a negative wealth
effect on consumption. It is also a curse for
the countries that own the primary resources.
Most countries with a high share of resource
rents, such as Nigeria, Zambia or Venezuela,
have experienced a long-run decline in real
per capita income. Asian countries with scant
depletable resources, like Korea, Thailand or
India, have enjoyed high rates of capital accu-
mulation and income growth.

There are three possible negative impacts of
high levels of rents. The first is Dutch Disease,

in which the overvaluation of the currency
thwarts industrial profitability and results in
low investment rates and lagging labour
productivity. The second is the fact that high
rents stall reform initiatives. The existence
of a powerful rentier elite hampers the emer-
gence of an entrepreneur class and dissipates
the rental value, diverting it away from invest-
ment in education, health and infrastructure.
The third is resource price volatility, which
discourages investment in exploration and
in improvement of extraction and processing
technologies. Not all countries fall into this
trap. The government of Norway is pursuing
a focused and generalised policy of reinvest-
ing the rent, so as to substitute intangible
capital (financial and knowledge-intensive
industries) for natural capital (oilfields).

Agricultural land is measured in the same way
as subsoil resources:

Value of cropland = present discounted value
of land rents

Value of pastureland = opportunity cost of
preserving land for grazing

Urban land is not treated in the same way and
is conventionally computed as percentage of
total productive capital.

4.5.2. Measuring damage 
to environmental capital

All the different categories of damage should
be measured and deducted from wealth
accumulation in order to arrive at a satisfac-
tory measure of genuine saving. However, given
the present blockade-type situation created
by powerful business interests and the unwill-
ingness of governments to acknowledge the
gravity of the risks, damage through natural
resource depletion and air and water pollu-
tion are grossly underpriced.
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The least recognised form of resource deple-
tion is the destruction of the tropical rain-
forests, which, along with the oceans, consti-
tute the planet’s most important carbon sinks.
However, as a recent report of The Economist
(Seeing the Wood, September 25, 2010) noted,
“the importance of plants’ ability to store car-
bon in making the planet habitable is still not
widely appreciated ”. About half the Earth’s
original forest area has been cleared and the
pace of deforestation has accelerated in the
last 60 years. Rainforests play a fundamental
role in the sustainability of ecosystems. They
capture and store carbon dioxide, and do so
increasingly when the atmosphere is carbon-
heavy — a process known as the carbon fertiliza-
tion effect. They are also home to more than
half of the animal and plant species on earth,
and the source of a large variety of staple
foods and medicinal plants. They regulate
water run-off, mitigating the risk of flooding
and droughts, and while trees increase rainfall,
deforestation reduces it.

Forest degradation is still worsening in the
tropical regions (Amazonia, Indonesia, Congo)
and in the boreal taiga. In these regions, for-
ests are threatened by global warming and
the irresponsibility of governments. Global
warming causes the permafrost to melt and
releases billions of tonnes of methane. It also
gives rise to calamities that are particularly
dangerous for the integrity of forests (aridity,
droughts, pests and fires) by causing defor-
estation, which in turn aggravates such phe-
nomena through a self-sustaining feedback
mechanism. Such vicious circles can bring
the rainforests close to the so-called “tipping
points” where they become ecological ly
unviable. 

Furthermore, governments do not have demo-
graphic policies, which means that in forty

years’ time the world’s population is predic-
ted to rise from 6 to 9 billion. Given the cur-
rently low level of agricultural productivity in
Africa, the rising demand for biofuels, palm oil
and soybeans, along with the fast-growing
demand for food accentuated by the middle
classes’ shift to a meat diet in emerging coun-
tries, the pressure to free up both cropland
and pastureland through deforestation will
become even more acute.

To meet this challenge, the UN has launched
the far too narrowly scoped Reduced Emiss-
ions from Deforestation and Forest Degra-
dation (REDD programme). The idea is sound
enough in itself: rich countries should pay
poorer ones not to fell trees. They should do
so because they need the rainforests in order
to control their own climate. REDD’s current
budget, however, is much too low (USD4.5
billion) to have a significant impact on the
tens of millions of farms that are settling in or
close to forests. 

To effectively put a term to the destruction
of forests — let alone repair the irreversible
damage that has already been done—drastic
changes must be made to national policies:
much better forest management, land reform,
a sustained effort to improve agricultural prod-
uctivity and much tighter law enforcement.
None of these shifts can come about as long
as forests are not properly valued.

In national accounts, tree clearance is attrib-
uted a value, whereas standing trees have no
value! Accounting that reports clearance pos-
itively and ignores the multiple costs from
externalities that are the side effects of clear-
ance makes no sense. Clean air and non-acid
rains are public goods that everyone wants
but which no one is prepared to pay for. It is
the role of governments to set a price on the
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non-felling of trees. This non-use value should
be defined as the opportunity cost of cutting
them down and selling them. In principle, the
opportunity cost should represent all  the
environmental services provided by the rain-
forests, from water regulation to carbon
sequestration and biodiversity protection. 

One way to value, be it only partially, this
opportunity cost with a view to halting defor-
estation is by pricing at least one of the main
negative externalities, which is the release of
carbon dioxide. Let us suppose that a farmer
wants to clear a hectare of forest for pasture.
One can calculate the amount of carbon diox-
ide that is released into the atmosphere as a
result of the destruction of this carbon sink.
For a given price of carbon, one can deter-
mine the cost to be assumed by the farmer,
had he to pay for the marginal increase in
emissions. If the cost is higher than the pros-
pective gain from the projected farmland
use, the tropical forest would be protected.
However this mechanism is not feasible in
every situation. In Africa, deforestation is often
a matter of survival for the very poor, who
need to cut down trees to ensure their heat-
ing and food. Carbon credits can indirectly
channel financial resources to such local pop-
ulations by funding micro-development proj-
ects. However, other instruments are also re-
quired for designing and implementing micro-
projects (cf. de Perthuis, 2010). 

Carbon credits are financial instruments for
redistributing the costs of global damage from
climate change. Indeed, all emissions contri-
bute to global warming , but the impact of the
average increase of global temperature is lati-
tude-dependent. There is thus a single social
cost of carbon. Financial mechanisms must be
agreed upon internationally to finance carbon
reduction where it is most needed.

Because CO2 emission is a global externality
that contributes to global warming whatever
the geographic location of emission, the mar-
ginal social cost of carbon is the weighted
sum of future marginal damages generated
by the emission of one additional unit CO2
equivalent at date t. The weighted coefficients
depend on the discount rate and on the rate
of natural CO2 absorption by carbon sinks.
The marginal cost of carbon is a value that
rises with increases in the amount of emissions.
The marginal cost of emission reduction
(marginal abatement cost) is the cost incurred
in order to reduce the volume of emission by
one additional unit of greenhouse gases. It is a
decreasing function of the amount of emis-
sions. The cost-benefit analysis compares the
marginal damage and the marginal cost of
abatement at each level of carbon reduction.
At equilibrium: marginal damage = marginal
abatement cost. The price given by the equi-
librium point is the social cost of carbon. This
price should serve as the basis for pricing a
carbon tax and for calculating the returns to
innovations geared to reducing GHG emis-
sions and to adapting housing and transport
to climate change.

4.5.3. The social value of carbon
The problem is the practical quantification of
the marginal damage function and the emis-
sion abatement cost function, as the under-
taking is rife with uncertainties that limit the
validity of cost-benefit analysis in integrated
evaluation models. To account for uncertainty
with respect to damages, the Stern review sim-
ulated numerous scenarios. Another method
is to apply the precautionary principle to
define an option value that makes allowance
for the irreversibility of climate change. With
time, new information will come to light and
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should be used to structure a sequential deci-
sion process. A crucial factor for calculating
the social cost of carbon emission, building
alternative scenarios and developing a deci-
sion process that integrates the option value
of irreversibility is the discount rate.

The idea is that the social value of carbon is
universal (cf. Quinet, 2008). As such, its price
should ideally be set at a climate conference
under the umbrella of the UN. It is important
that the full  s ignification of this price be
understood: it is a notional price that mone-
tarises a public good, i.e. the improvement of
an environmental service translated as each
additional tonne of avoided CO2 emissions.
This price should thus be factored in when
calculating the returns of long-term invest-
ment projects in order to highlight their social
returns. But how can a common convention be
reached when the attitudes to climate change
are so diverse and no official international
agreement is conceivable in the near future?
How can this be decided? How can a com-
mon benchmark be established for financing
investment in CO2 emission reduction?

Most of the theoretical findings are not
actionable as the models used are construc-
ted under certainty conditions and technical
progress is assumed to be exogenous. They
nonetheless provide a basis for understand-
ing the variables that play a key role and for
determining the constraints to optimising the
social utility function. Starting from this theo-
retical basis, two types of complexity need to
be introduced: the shift to uncertainty and
endogenous technical progress that takes
innovation into account. This uncertainty is
daunting since optimal control implies taking
decisions that involve two conflicting irre-
versibilities. Environmental irreversibility results
from unknown threshold and feedback effects

that are potentially catastrophic for the eco-
logical system should GHG concentration
exceed such thresholds. This thus leads to rec-
ommendations for early intervention given the
convex cost of damages. The irreversibility of
technical progress, on the contrary, places an
option value on waiting for more highly per-
forming technologies to become available. It
thus encourages a low level of initial effort.

Models using certainty conditions and exo-
genous technical progress do not raise such
problems. They fal l  into two approaches
depending on whether future damages can
or cannot be calculated. The first approach is
known as the cost-benefit or Pigouvian
approach, in which the social value of carbon
results from the equalisation of the marginal
cost of reducing emission by one additional
tonne of CO2 and the discounted value of the
future marginal damages resulting from the
introduction of this one additional tonne into
the atmosphere. This approach enables the
social value of carbon to be calculated at any
time on a path that depends on the specifica-
tion of the functions of changes in GHG con-
centration levels, the impact of this concen-
tration on the rise of global average tempera-
ture and the effects of this rise on economic
and social damages. The second approach is
dubbed cost-effective. This does not attempt
to calculate the damages and introduces a
constraint on maximum concentration not to
be exceeded at a specified future date. It aims
to find the means of achieving this objective
with the least cost to society. This approach
determines the pace of change of the social
value of carbon, but it has the shortcoming of
leaving the initial value undefined. The main
results are shown in Box 4.
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Cost-benefit approach

The function of atmospheric GHG concentration depends on the cumulative and non-sequestered
stock from previous emissions.

Let Xt be the stock at time t, x t - s the emission at the time t-s and a the rate of natural carbon
absorption in the carbon cycle. 

The stock level at t is: Xt =##e- a s xt-s ds

Let D(X t ) be the function of damages resulting from GHG concentration and d the social
discount rate. The optimal social value of carbon (base price of CO2) must be equal to the
marginal cost of damage:   

Vt
co2 =##e-- (d+ a ) sD’(Xt+s )ds.

Knowing the damage function is crucial. Stern takes the global damage function to be convex:

D’(X)= «Xgg, where g..1 denotes the convexity of the damages. Assuming that emissions rise
exponentially at rate g, the social value of carbon at any point in time can be calculated:

Vt
c o2 =«##e ( r g -d+ a ) ) Sds =                    egg t .

Due to the convexity of the damages, this value increases at rate gg..g, which is the emission
concentration growth rate. Its initial level, moreover, decreases as the discount rate and natural
absorption rate rise.

Cost-effectiveness approach

The reduction of CO2 emissions is linked to the depletion of fossil fuels. Let Z be the concentra-
tion cap with a target of reaching this limit at time T1 (e.g. 2050) without ever exceeding it. There
are thus three time periods. From 0 (=1990, depending on the basis used to calculate concentra-
tion) to T1 , concentration rises. After T1, concentration remains at its maximum limit, which allows
the carbon value to gradually decrease while fossil fuel stocks are being progressively depleted. At
T2 (øø2100), the carbon value has fallen back to 0 and it is the scarcity rent that increases, which
generates returns to substitute low-carbon energy sources (assumed to be available with no prior
innovation cost) until time T3 (øø2200), when these clean energies will be the only ones used. 

We now calculate the evolution of the social value of carbon over the period [0,T1 ], which
directly concerns us. Let C t denote fossil fuel consumption and U(Ct) the utility obtained
from this. The control programme for social optimisation is:

Max ##e --dtU(Ct)dt under the constraints on:

the depletion of fossil fuel stock S: St =--Ct

the CO2 concentration: Xt =«Ct --aXt.  

the concentration cap objective: X t ##Z.

The social value of carbon under certainty conditions4Box
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This optimising control programme can be decentralised if markets are perfectly competitive,
through dual prices that the public authorities can control by using taxes and subsidies as incen-
tives for private actors to behave in line with the social optimum. These prices are the optimal
dual variables or the Lagrangian multipliers of the generalised function that incorporates the con-
straints. Let lt be the scarcity rent (implicit price of the fossil resource), mt the carbon value
(implicit price of the atmospheric carbon stock) and v t the multiplier associated with the point
at which the concentration constraint is reached.

The values of the dual prices evolve according to the differential equations:

U’ (C t) =lt +«m t

= d +a --

= d

As long as the carbon concentration constraint is not saturated (t,,T1), the scarcity rent for
fossil fuels increases in line with the discount rate (Hotelling’s rule) and the carbon value in line
with the sum of the discount rate and the natural absorption rate (v= 0).

Introduction of exogenous technical progress:

Let Y(t) be the per capita consumption of private goods and services and G(A(t),t) the cost of
per capita abatements. The optimising policy is written:

Max/A ##e- ddtU( Yt --G(A(t),t))dt under the constraint of not exceeding the concentration cap:

X 0+##(Xt --At)dt ##Z

Designating Gm t as the marginal abatement cost and v t as the Lagrangian multiplier associated
with the constraint, the first order condition is: 

e- dd tU’( Yt --Gt )Gm t =Ãt .

Thus, differentiating this condition with respect to time t we obtain:

+                   = d since m= 0 for t,T1.

The derivative of marginal utility compared to itself is equal to the opposite of the product of risk
aversion (h) and the consumption growth rate per capita (private consumption – abatement
cost) g. The marginal abatement cost, which is the social value of carbon, thus increases at a rate
that is the economic discount rate of net capital return:

=d +hg = r where Gm =Gm ( A(t),t).

The cost-effectiveness condition is written:

+          =r Gm

Exogenous technical progress means that the marginal abatement cost decreases with time:
Gm t /t ,,0. Furthermore, the marginal abatement cost is a decreasing function of the level of
abatement: Gm t /A,,0. It thus follows that A/t ,,0. The emissions are reduced over time and
the rate of decrease of emissions is increased by technical progress. 
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With respect to the exogenous technical
progress under certainty conditions, the opti-
mal sequential decision rule leads to reduced
abatement efforts in the present, in the hope
that new higher-performing technologies
will enhance abatement effectiveness in the
future. As a result, the initial carbon value is
lower and then goes on to rise more swiftly, as
exogenous technical progress accelerates the
pace of abatement.

However, the introduction of uncertainty into
the dynamic of climate change, the cost of
innovative techniques and the risks relating to
their performance substantially alters these
comforting conclusions (Golier et al. , 2008).

Uncertainty about the scale of climate change
pertains to the pace of GHG concentration,
the sensitivity of rising temperatures to this
concentration, the thresholds that trigger
divergent feedback effects, the scope, variety
and catastrophic runaway of the damage
caused by temperature rise, and particularly
their geographical distribution.

Uncertainty about technical progress is of
two kinds: radical uncertainty concerning
perfectly clean “backstop” technologies that
fundamental research has yet to discover
(thermonuclear energy, fuel cells) or which
are still far from the market (carbon seques-
tration); and uncertainty about the diffusion
of operational but costly techniques whose
commissioning depends on adequate incen-
tives and thus a socio-political regulation to
steer and finance investment in innovation.
For technical progress is endogenous. Its
rhythm and direction depend on upstream
investment to kick-start its mechanisms,
which include learning , R&D and competi-
tion to fuel its dissemination. Governments
thus need to design adapted instruments:

regulations, price signals, financing packages.
These will depend on the choice of the social
value given to carbon.

Choice is sequential, but produces a time path
that is greatly modified in comparison with the
results of models developed under certainty
and exogenous technical progress. Endogen-
ous growth under uncertainty calls for a mas-
sive investment effort geared to low-carbon
innovations that should be implemented as
early as possible and supported by setting an
initially high carbon value (Aghion et al., 2009).
This investment needs to cover a very broad
portfolio of technologies, including ones that
drive incremental technical progress in the
near term and those that bring radical techni-
cal progress in the long term. 

The authors construct a model where a con-
sumer good can be produced by either a dirty
or clean technology. Both types of technology
may be innovative, which is to say they
improve productivity thanks to the innovative
component incorporated into the investment.
Existing dirty technologies that are mature
benefit from the learning effect that feeds
incremental innovation. The latter has a snow-
ball effect. Such innovations are thus profit-
able and see their profits increase through
productivity gains. It follows that the dirty
installed-base technologies have an initial
advantage and are reinforced by the irrever-
sibility that drives their profitability. This means
that the clean technologies cannot take off
unless the carbon value is sufficiently high.

The carbon value time path thus needs to be
different from the one produced by the cost-
effectiveness model in Box 4. It is vital not to
wait until T1 for increases in the scarcity rent
to finally make these fossil fuel-consuming
technologies unprofitable. The risk of cata-
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strophic damage to ecological balances would
be too high, especially as the two types of
technology would be less easily substitutable
for each other. It is essential to have a suffi-
ciently high social value of carbon at the out-
set in order to channel investments into clean
technology. This must be supplemented by a
financial mechanism that can incentivise insti-
tutional investors, via a sound state guarantee,
so as to provide substantial funding for the
initiators of innovative environmental projects
(development banks, specialist venture capital,
private equity).

In practical terms, how can one determine
a social value of carbon that enjoys a broad
enough consensus for a country or group of
countries to adopt it with a view to financing
innovations l ikely to give a technological
advantage to those involved?

What is needed is a model that computes
consumption growth paths, while at the same
time stopping and then reversing the degra-
dation of environmental services. These paths
depend on a sequential decision process in
favour of investments to reduce CO2 emis-
sions, incorporating emission reduction costs
and the costs of environmental degradation
caused by the delay in making these invest-
ments.The process is sequential because it
integrates new information that will enrich
knowledge about future climate change
with respect to two crucial parameters that
are today deeply uncertain: the sensitivity of
temperature variations to the stock of green-
house gases and the temperature threshold
that triggers non-linear effects causing irre-
versible damage to ecological balances.

By introducing subjective probabilities into a
range of values for these parameters and cou-
pling these assumptions to a range of possible

values for global growth, paths for the social
utility function of several thousand scenarios
can be computed with a suitable optimal
control model. The social value of carbon is
determined at each point along each path.
The average social value of carbon over an
entire path is equal to the average value of the
marginal discounted rate of emissions com-
pared to the level of emissions for the period. 

For each set of assumptions about carbon
sensitivity, about temperature thresholds
that trigger non-linear effects involved in the
increase of damage and about growth, it is
possible to identify a path on which the social
value of carbon evolves up to a point in time
where collective action based on shared know-
ledge will become possible (2030?, 2050?).
By assigning probabilities to the different sce-
narios (e.g. equiprobability), a range of values
and an average value from now until 2020
can be computed for the social value of car-
bon. A simulation of this type, carried out by
CIRED using the RESPONSE optimal control
model, came up with a range of USD9 to
80 per tonne of CO2 with a central value of
USD22 in 2020 (Hourcade et al., 2011). But
the values that permit reduction of the con-
centration rate between now and 2020 com-
pared to the 1990 level are above USD70 if
implemented immediately.

The purpose of including the social value of
carbon in the calculation of investments as of
today is to encourage investments that, if del-
ayed, would be too late to prevent a systemic
ecological risk. 

How can the social value of carbon be inte-
grated into economic decisions? The more
classical methods involve using taxation to
establish a dual price as a market price. More
precisely, cap and floor pricing could be intro-
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duced on the pollution permit markets in
order to limit disruptive fluctuations, or a car-
bon tax could be introduced specifically to
steer pricing. But a global, or even European
carbon tax, is not currently on the agenda.
There remains a third possibility: a shadow
price used to value investments that carry
long-run returns thanks to this price. Thus
valued, this new type of public good (an
amount of avoided or reduced CO2) can

serve as collateral for the issuance of financial
assets that are promises on a future reduction
of emissions resulting from the investments
funded by these assets. Pollution permit dis-
tribution would then have to be used as a lever
to ensure that the market price for these per-
mits converges towards the notional price.
This is the theoretical plinth on which we can
build a sustainable financial framework. 
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In traditional cost-benefit analysis, the dis-
count factor is the shadow price for discount-
ing future costs and benefits. In the usual
Ramsey optimal growth model ,  it  is  the
amount of consumption an economic agent
is willing to give up in the present to obtain
one extra unit of consumption in the future.
In a perfect foresight world, the associated
economic discount rate is the risk-free inter-
est rate, equal to the rate of pure time prefer-
ence plus the growth rate times the elasticity
of substitution in marginal utilities. The latter
parameter is equivalent to relative risk aversion
under uncertainty. For this reason, the risk-
free interest rate subtracts from the formula
under uncertainty a term that is itself a func-
tion of the variance of the probability density
function in the log of consumption.

This standard piece of theory has fed the
controversy on the Stern review (2007) .
Orthodox economists (Nordhaus, 2007)
claimed that the discount rate used by Stern
was much too low (he used the rate of pure
time preference estimated at 0.1% for ethical
reasons) and that information drawn from
financial markets should be used to extract
the risk-free interest rate. What is at stake in
this controversy lies in the critical importance
of the discount rate for Stern’s conclusions
on the need to act fast and invest massively to
mitigate climate change.

In his Richard T. Ely lecture (2008), The Eco-
nomics of Climate Change, Nicholas Stern in
turn revisited the controversy and explained

why referring to present market rates is com-
pletely erroneous. The problem society faces
is not a cost-benefit analysis along a given
economic path. It is the choice between very
different paths under radical uncertainty. This
means that it is necessary to go back to the
first principles of welfare economics. 

A discount rate is the proportionate rate of
fall of the value of the numeraire used in the
policy evaluation. If aggregate consumption is
the numeraire, as it is in standard welfare
functions, the social discount rate is the rate
of change of the social discount factor. If
the social value of consumption at time t is:
u (c) e –d tt , then the social discount factor is the
marginal utility: u ’(c )e –d tt and the proportion-
ate rate of fall is: h(     ) +d. In this formula, h is
the elasticity of the social marginal utility of
consumption with respect to consumption. d,
is the rate of pure time preference, and has
nothing to do with individual time preference.
It has an ethical value and is connected to
society’s attitude towards its future. It should
be equal to 0. The only reason for which it
could be slightly positive is the possibility of
an ecological collapse that terminates life on
Earth as we know it.

The issue of sustainable growth in the 21st

century is closely intertwined with climate
change. As the latter involves huge uncertainty,
framing policy is not a matter of trade-offs
between present and future consumption
along a given path, but rather of choosing bet-
ween widely differing consumption growth
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paths. The social discount rate is thus itself
path-dependent, it varies over time, it is dif-
ferent for each uncertain sequence of out-
comes and, with the highly imperfect finan-
cial markets revealed by the crisis, it differs
according to the aggregate considered.

If d must be close to 0, the value of h is itself
highly ethical, since it depends upon the social
distribution of income considered to be viable
or desirable on a sustainable growth path. In
fact, h concerns the intertemporal distribution
of incomes. h.1 implies a welfare-improving
redistribution of income from the richest to
the poorest. In highly unequal societies like
the USA, where income transfers induce
strong disincentives, h is likely to be ,1. In the
context of uncertainty, h is interpreted as
the parameter of relative risk aversion in an
expected utility model of individual behaviour.
However, this interpretation is quite irrelevant
for the radical uncertainty faced by societies as
a whole. The ethical question is one of urgency.

4.6.1. Sustainable growth 
and climate change

Let us revert to the modelling of the social
welfare function linked to the condition of
sustainable growth paths shown in Box 1. This
function assumes that environmental services
are not perfectly substitutable with con-
sumption. For the economic path to be sus-
tainable, the long-term protection of the
environment should be pursued as an end in
itself. The diversity of discount rates, empha-
sized by Stern, is plainly illustrated. There is a
standard discount rate defined as above, but
there is also an ecological discount rate that
reflects the relative price of the environment
with respect to consumption. Thus, another
crucial and very uncertain parameter enters

the picture, s, which measures in a highly agg-
regate model to what extent consumption
and environmental goods are substitutable in
producing social welfare.Furthermore, as force-
fully claimed by Stern, in practical terms s is
endogenous. It will change over time accord-
ing to the investments in climate change miti-
gation and adaptation undertaken along a
given path. More importantly, it will be quite
different from one path to another.

In their recent sound and enlightening paper,
Ecological Intuition versus Economic Reason,
Olivier Gueant, Roger Guesnerie and Jean
Michel Lasry illustrate the broad diversity of
social discount rates on growth paths that dif-
fer dramatically with respect to the evolution
of the relative price of the environment.

They show that the future will be quite differ-
ent depending on whether s.1 or s,1. They
call the former hypothesis moderate environ-
mentalism and the latter radical environmen-
talism. They show that the ecological discount
rate is lower than the standard economic dis-
count rate, particularly when the growth rate
increases and the elasticity of substitution s

decreases. 

If s.1, consumption can be substituted for
the environmental services produced by nat-
ural capital, which is depleted over time. Since
the contribution of environmental services to
GDP declines over time, the contribution of
the environment to welfare diminishes and
vanishes asymptotically. Even if the ecological
discount rate is always inferior to the eco-
nomic discount rate, the sustainable growth
paths converge in the long run to the optimal
growth rate in the Ramsey growth models:

with the interest rate (r) measuring the
intertemporal substitution of consumption.
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If s,1, the substitutability between con-
sumption and environmental services is low.
The picture changes entirely because the
contribution of environmental services to
GDP increases over time with an increasingly
high relative price. Environmental issues be-
come paramount in the long run for sustain-
able growth paths. The ecological discount
rate is the one that matters most and it con-
verges asymptotically in the long run towards
the rate of pure time preference if natural
capital is preserved. If there is a steady deple-
tion of natural capital at the rate s, the dis-
count rate can even turn asymptotically nega-
tive at the value: d – hs with d,0.

The findings of this theoretical model totally
vindicate Stern’s warning that comparing the
different economic dynamics implied by cli-
mate change means assessing policy in a very
different way to standard welfare analysis.
Sustainable growth paths crucially depend on
the substitutability between, on the one
hand, economic, human and other types of
intangible capital, and natural capital, on the
other hand. The lower the substitutability
between economic goods and environmental
goods, the more restricted the range of sus-
tainable growth paths. The elasticity of substi-
tution between natural capital and other types
is therefore critical. 

Since this elasticity is unknown, a dilemma
arises. Should governments embark on a pol-
icy of massive investment in radical innova-
tion at the expense of present and near-term
consumption, in the hope that new renew-
able energy investments will make environ-
mental and economic goods more substi-
tutable in the longer term? Or should they
wait in the hope of obtaining more informa-
tion on climate change developments and

natural capital depletion at the risk of allow-
ing irreversible damage to occur? We showed
earlier in this paper that the considerations
involved in determining the social value of
carbon under uncertainty conditions lead to
recommendations for innovative, massive,
diversified and immediate investment. This
conclusion is bolstered by an ecological sys-
temic risk analysis that provides rigorous theor-
etical insights on the precautionary principle. 

4.6.2. Rationalising 
the precautionary principle 

To understand the radical uncertainty behind
the illustrative theoretical model above, one
must describe the complex uncertainties in the
chain of interactions between the chosen tar-
gets (limiting the rise in global temperature)
and the policies designed to meet these tar-
gets. Martin Weitzman’s convincing paper, On
Modeling and Interpreting the Economics of
Catastrophic Climate Change, helps to clarify
the stakes.

When policy is pursued to reach a target, there
is presumed to be a complex chain of interrel-
ations. The policy affects the flow of green-
house gas emissions and one then expects
that the change in flows will  impact GHG
stock concentrations via the carbon cycle. To
what extent and how quickly are unknowns.
The link between GHG stock and temperature
rise depends on climate sensitivity. Several
models run by climate experts have given
widely different orders of magnitude. These
global climate models must be used to make
Monte Carlo s imulat ions to est imate the
probability distribution of outcomes.The links
between global mean temperature changes
and regional climate change are even more
uncertain. They are nonetheless crucial for
estimating the distribution of damage that
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should then be converted into economic
damage which, in turn, impact the expected
present value of social welfare. Applying the
condition for sustainable growth that links
the value of genuine saving to social welfare
changes, one can then assess the impact of a
given policy. By repeating the exercise, it is
possible to compare policies and their associ-
ated growth paths.

This is easier said than done. The reason is that
the complex chain of interactions encapsu-
lates non-linear feedbacks that can cause cat-
astrophic outcomes. It means that standard
cost-benefit analysis is plagued with probability
density functions in the reduced-form model
of aggregate expected util ity that display
much greater tail fatness due to structural
uncertainties.

Climate sensitivity is one such interaction. For
instance, the target of limiting GHG concen-
tration to 550 ppm ,CO2 gives 24% proba-
bility of a temperature increase over 4°C and
7% probability over 5°C with a global-aver-
age climate model. Some models arrive at
much higher tail probabilities. Indeed, climate
sensitivity may exhibit tipping points beyond
which positive feedbacks produce uncontrol-
lable runaway. If nothing is done, business as
usual could entail 5% probability of a tem-
perature increase of 5°C to 10°C. Such an
outcome would destroy a large part of the
life on Earth. There would be mass species
extinction and ecosystem disintegration. All
icefields would thaw and the level of the sea
would rise by 10 metres or more, flooding the
most populous regions of the world. Rainfall
patterns would be completely disrupted and
the drastic changes in precipitation would
cause regional desertification on a grand scale.
The consequence would be mass migrations
and wars that would be likely to cause a dra-
matic decline in world population.

If, as most reasonable people now realise,
business as usual is not an option for sustain-
able growth, what needs to be done is to
design adequate policies and set a timeframe
for their implementation. In his simulations,
Stern has calculated that starting from today’s
level of 430 ppm and setting a target of stabil-
ising GHG concentration at #550 ppm will
cost 1 percent of world GDP per year, with
the backing of effective policies and timely
decisions. Delaying action until more informa-
tion becomes available on the function that
links temperature increase to GHG concen-
tration might cost three to four times as much
to achieve the same target.

Weitzman’s rationale now becomes clear. In
the present state of knowledge, the aggregate
discounted welfare function has a fat-tail
probability distribution of catastrophic climate
change. The loss of welfare can be bounded only
by a very high number, which is nothing less
than the statistical value of human civilization.
As argued above, this is utterly and uniquely a
question of ethics.

Weitzman models the climate-sensitivity mul-
tiplier as an unknown scale factor (s), with
the probability density function of future con-
sumption being conditional on s. He shows
that, when the unknown s is inferred by cli-
mate experts on the basis of past climate out-
comes, the probability distribution of future
consumption posterior to Bayesian knowl-
edge on s is a Student-t function. It converges
asymptotically to a fat-tail power law. In this
stochastic universe, the expected discounted
factor of future costs and benefits tends to infin-
ity and the social discount rate tends to zero.

In this way, Weitzman arrives at a “dismal
theorem”. The probability of disaster declines
polynomially on the scale of s, while the mar-
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ginal utility impact of an ecological disaster
increases exponentially on the scale of s. This
theorem is valid for any utility function with a
positive risk aversion.

The systemic risk inherent to climate change
is somewhat particular. In a systemic financial
crisis not all asset classes are hit by losses.
High-powered money stands out against all
other assets due to its liquidity and polarises
the behaviour of people in search of a refuge
asset. In a systemic climate crisis, there is a
possibility that overall damages hit all asset
classes. All components of real wealth could
suffer losses across the planet.

The dismal theorem thus validates a gener-
alised precautionary principle for situations of
potentially unlimited downside risk exposure.
Because it is impossible to deduce scientific
knowledge about the tail of the distribution
of damages from past observations, individu-
als are projected into the realm of subjective
uncertainty, where no market mechanism can
induce any rational conduct. Appropriate
policies can only be produced by collective
action based on a strong ethical component
that attaches importance to the welfare of

future generations. As the structural uncer-
tainty involved is obscured by high inertia, the
catastrophic consequences of climate change
may unfold over a timescale spanning cen-
turies, whereas the policies needed to avert
them need to be implemented today. The
collective decisions are critically sensitive to
the discount rate proposed. The underlying
choice of the social discount rate and the flank-
ing structural policies designed to enhance
substitutability between asset classes, so as to
sustain a viable growth path, amount to a
generalised dynamic asset allocation strategy,
legitimised by society as a whole throughout
the entire world. Representative elective
democracy alone cannot organise the social
debate needed to legitimise the long-run
vision that can shape the relevant policies.
Ethics must come to bear on the choice and
reproduction of elites. The criteria of social
merit and recognition must change entirely.
The concept of wealth needs to be radically
changed in order to measure capital as a
whole, and this measure must be taken into
account for collective choices. A deeper, more
socially responsible, participative democracy
must come into being.
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Michel Aglietta's contribution offers a very
rich and insightful picture of the history, state-
of-the-art, and challenges associated with
incorporating sustainability considerations in
macro measurement. Building on a brief his-
tory of national account systems (Introduction
and section 4.1.), the paper calls for two key
improvements to embark sustainability con-
siderations: (i) broadening the concept of capi-
tal to total wealth, which encompasses, inter
alia, human, social and natural capital; and (ii)
adopting a sustainability condition, which states
that the first derivative of society's intertem-
poral welfare function must be non-negative
at any point in time. Linking (i) and (ii) yields
the condition that a development path is sus-
tainable if, at every date, genuine savings are
non-negative – a condition valid under broad
assumptions (section 4.2.).

Acknowledging that sustainable policies are
likely to require significant public investment,
section 4.3. examines the long-term sustain-
ability of public finances. It calls for measuring
solvency based on a broader indicator than
debt/GDP ratio, namely the net worth of the
public sector, which takes into account, inter

alia, future contingent liabilities linked to pen-
sions. The paper then turns to the extended
concept of capital, examining successively the
issues associated with the measurement of
intangibles (section 4.4.) and of natural capital,
including the social value of carbon (section
4.5.). Section 4.6. concludes by discussing two
parameters critical for measuring the long-
term implications of environmental policies:
the elasticity of substitution between envi-
ronmental services and consumption on the
one hand, and the discount rate on the other.

As should be obvious from the above sum-
mary, Michel Aglietta's paper covers a lot of
ground and, consequently, opens up many
interesting discussions.  The present note
focuses solely on two points of particular rel-
evance for the conference: the use of natio-
nal account systems for the evaluation of poli-
cies with implications in the very long term,
such as climate mitigation policies, and the
impact of improving macro measurement
techniques on effective policy decisions.

How can improved national accounts inform
long-term policies? A first major theme in the
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paper is that improved national account sys-
tems could and should be used to guide poli-
cies that have implications in the very long
term, such as climate mitigation policies. By
very long term, we mean here at least 5-10
decades in the future (though mitigation poli-
cies will also have implications earlier), a far
longer time horizon than in most economic
sectors, barring transportation infrastructure,
housing or forestry.

Over such a time horizon, the sustainability
condition that net savings be positive at each
point in time seems restrictive. Precisely, if the
improved accounting system is comprehen-
sive, i.e., if total wealth is correctly captured,
then there can be no gain associated with
negative genuine savings.The condition is valid.
But if in fact some aspects of total wealth are
not captured in the improved system, then
imposing the sustainability condition at each
point in time might be too restrictive. For
example, investments in ecosystem "quality",
e.g., to improve the functioning or the resi-
lience of existing ecosystems, might be diffi-
cult to capture (at least within the definition
of natural capital discussed in section 4.5.), yet
be beneficial to society (much like an environ-
mental intangibles).

Over such a long time period, also, hardly any
economic parameter can be considered con-
stant. And, as the paper points out, most eco-
nomic parameters are in fact endogenous to
the set of policies selected in the first place.
In other words, evaluating different sets of
policies related to climate change (e.g., a poli-
cy that stabilizes greenhouse gases concen-
tration at a given level in the atmosphere, ver-
sus a reference scenario in which no major
mitigation policy is implemented) amounts to
comparing economies that rapidly become
very different in terms of stock and composi-

tion of capital (artificial and natural), in terms
of technology, in terms of size, location and
distribution of income of the population, and
possibly in terms of preferences.

In this context, the assumptions under which
the sustainability criteria have been derived
may no longer be valid. Precisely, the sustain-
ability criteria rest on the assumption that the
rules governing the al location of output
remain constant over time (section 4.2., Box 1).
Yet this condition may not hold when policies
leading to very different outcomes in the long
run are compared. In such case, the inter-
temporal  welfare V becomes an expl ic it
function of time, no longer solely a function
of capital stocks at t. How this impacts the
sustainability condition should be explored.

Even assuming the above problem is solved,
differences in economic outcomes might make
the ranking between alternatives difficult to
establish, even within an improved account-
ing system. For example, if people are con-
scious of, and derive disutility from, the ani-
mal and vegetal species that disappear during
their lifetime, but are indifferent to species
that disappeared before they were born, then
the same level of utility might be attained, in
the long run, with any level of biodiversity.
Does this imply that we should not engage
in long-term biodiversity protection pro-
grams? Certainly not. But the argument for
that cannot be derived from a pure welfare
measurement.

Improved national accounts 
as preconditions for more 
sustainable policies
A second key message of the paper is that
extending national account systems is a nec-
essary condition for the adoption of more
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sustainable policies. It seems very reasonable
to assume that using genuine savings can be a
powerful argument to shed light on the inef-
ficiencies of current public policies, and to
point to more sustainable solutions. On the
other hand, it is not obvious why changing
the measurement tool would be a necessary
"precondition for designing adequate invest-
ment policies". Nor is it clear why it would be
sufficient, as even "quasi Pareto-optimal poli-
cies" are often not adopted (Stiglitz, 1998).
The key point here is that it would be very
useful to understand the political economy of
how an improved accounting system might
be most effective in influencing national and
global policies, since this might in turn have a
strong bearing on the design of such impro-
ved tool and on the selection of priorities for
improvement.

The following example tries to illustrate how
an improved accounting system might help
in designing climate policies. In most climate
change analysis, mitigation (or adaptation, or
combinations thereof) is measured relative to
a reference scenario in which no climate pol-

icy is implemented. In fact, it is common to use
a reference in which climate change does not
exist at all. Yet this is a dream world: without
action against climate change, societies will
incur the full costs of climate damage (net of
reactive adaptation) (Shalizi and Lecocq, 2010).

A key reason why a “without-climate-change”
reference is often used is that the impacts of
climate change on growth remain difficult
to quantify. An improved version of national
accounts would make it much easier to con-
struct a correct reference, if only because the
impacts of climate change on natural capital
(e .g . ,  on forest resources,  water cycles ,  or
ocean biodiversity, etc.) could be captured
directly. Of course, this should not deter us
from trying to assess climate change impli-
cations for GDP, because implications for
markets are important per se; and because
understanding the dynamics by which climate
change impacts economic activity is also criti-
cal to finding relevant adaptation policies.
Yet it would constitute a notable improvement
over current analysis of climate policies
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National accounting is generally not the first
concept that springs to mind when discussing
sustainability issues. Yet Michel Aglietta’s paper
makes a convincing case that the two are
linked; namely that current national accounts
systems are lacking , that a major overhaul is a

necessary condition for more sustainable
policies to be adopted, and that solid theoret-
ical foundations exist to do so. As such, this is
a very insightful and thought-provoking paper,
of which I strongly recommend the reading.
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Measure for Measure
How Well Do We Measure Development?

The Agence Française de Développement and the EUDN network of European economists
have been co-organising an annual conference on development for eight years now.
Over time, this event has become a major landmark in Europe for the development
community. The one that took place on 1st December 2010 gathered over 1,000 partici-
pants from thirty countries. It returned to a core question: the measure of development
and, thus, its very nature. Do we really know what we mean when we talk of “development"
if we cannot agree on how to measure it?

Angus Deaton (University of Princeton), Sabina Alkire (University of Oxford), Claudia
Senik, Andrew Clark (Paris School of Economics), and Michel Aglietta (University of Paris X)
each gave their own answers by offering fresh research contributions. They thereby
pointed to a set of facts and questions that give a holistic and up-to-date vision of the
issue of measurement and of its implications. Francois Bourguignon (PSE), Alemayehu
Seyoum Taffesse (IFPRI Addis Ababa), Pramila Krishnan (University of Cambridge) and
Frank Lecocq (AgroParisTech) further enriched these analyses with their own critical
thinking. The quality of all these contributions and of the ensuing debates with the
public was widely applauded. This is well reflected in the present publication.
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