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COMPOSITE INDICATORS OF SUSTAINABLE DEVELOPMENT
(OECD)

I Introduction

1. In 1972, Nordhaus and Taubin1 published an indicator which they suggested was a good measure
of changes in the well-being of the United States population.  Their indicator was constructed by
making additions to and subtractions from national income.  Nordhaus and Taubin’s article
encouraged similar lines of research in other countries - notably Japan, Sweden, Netherlands,
United Kingdom, Canada and Australia.

2. The OECD is embarking on a major horizontal2 programme on “sustainable development”.  As
part of this work the Organisation has been asked to develop indicators which will measure
Member countries’ success in achieving economic progress in the short term without damaging
prospects for continued progress in the long term.  In this context, the Statistics Directorate is
exploring whether a composite, macro-economic indicator in the Nordhaus and Taubin  tradition
could be useful as one such indicator.

3. The last twenty years has seen numerous experiments in developing the framework originally
proposed by Nordhaus and Taubin.  Clifford Cobb and John Cobb3 and Herman Daly4 published
bench-mark studies in the early 1990’s which showed how indices of “Sustainable Economic
Welfare” could be calculated for the United States.  In 1994, Jackson and Marks5 published
results for the United Kingdom using similar methods.  In 1997, Hamilton6 with contributions
from Sadder calculated a similar index for Australia.  Hamilton explains that construction of his
index “is based on the recognition that we do not live in an economy but in a society, and that
the society itself is embedded in a natural environment”.  In other words, Hamilton’s index,
much like those proposed by Cobb and Daly, defines “progress” as “genuine” only if it can be
sustained without damaging social peace and cohesion and without harming the natural
environment.  If the kinds of composite indicators that they are proposing live up to these
expectations, they would be strong candidates for use in the OECD’s sustainable indicators
programme.  In what follows these composite indicators are referred to as “Indicators of
Sustainable Economic Welfare” or ISEW for short.

4. Part II describes the components of three ISEWs to form a single indicator for the United States,
United Kingdom and Australia; part III considers how the various components are combined;
part IV presents some results; part V proposes a simplified ISEW (SISEW); and part VI gives
some discussion points.

II. Some recent composite indicators of sustainable economic welfare

5. Table 1 summarise how the ISEWs for the US, UK and Australia have been constructed.  In all
cases, the starting point is the national accounts aggregate - final consumption expenditure of
households.  In Table 1 the subsequent plusses and minuses have been divided into “economic”,
“social” and “environmental” factors although no such distinction is made by any of the authors.
“Environmental factors” can be readily identified but the distinction between “economic” and
“social” is sometimes debatable.
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6. Most of the entries under “economic factors” are easy to understand.  One idea is to exclude
“defensive” government and household expenditure, i.e. outlays that are designed to stop bad
things happening or to put them right afterwards.  The value of unpaid household production is
added because increases in this kind of output are seen as adding to welfare.  Household
expenditures on vehicles and other durable goods are replaced by the estimated services which
they produce.  Net acquisition of financial assets from the rest of the world is seen as a good
thing to be added, as is any capital formation in excess of depreciation.

7. The rationale for some of the “social factors” - all of which are deductions - may be less
obvious.  All three ISEWs will fall if the distribution of income between households becomes
less equal.  While it may be agreed that at a fixed point in time a country’s welfare can always
be increased by taking money from rich households and giving it to poor ones, it is not clear that
a nation’s welfare is maximised over time by reducing inequalities in the distribution of
incomes.

8. The US indicator deducts expenditures on national advertising.  The argument here is that local
advertising may be a good thing became it provides useful information, but national advertising
serves only to persuade people to switch between equally good suppliers or entices people into
buying things they do not need.

9. Adjustments for “environmental factors” are numerous and bold.  They cover depletion of non-
renewable resources as well as the more difficult areas of degradation, climate change and
depletion of the ozone layer.

III. Combining components to make a composite indicator

10. Many of the adjustments listed in Table 1 are weighted using prices that are consistent with
those used in national accounts i.e. market transaction prices wherever they are available with
input costs used as a second best alternative.  However, several of the items in Table 1 do not
have “prices” in the accepted sense of that word.  This is often the case with social and
environmental factors.

11. Costs of traffic and industrial accidents and of underemployment and overwork are supposed to
include the unhappiness caused to victims and their families.  The price of unhappiness is
estimated at the cost of psychological therapy required to return victims and families to their
former state.  “Return costs” are sometimes also used for environmental factors; for example, the
costs of air pollution may be taken as the estimated expenditures needed to return polluted air to
its former clean state.  An alternative valuation system for many of these “degradation” factors is
the estimated cost of avoiding the degradation in the first place through use of cleaner
technologies or non-polluting energy sources.  This is generally the approach that has been used
for the costs of climate change and ozone depletion.  The problem is that there is no clear
rationale for using one approach rather than the other and there are very large differences in cost
estimates derived from them.

12. The method of incorporating “unequal income distribution” into the ISEWs needs special
explanation.  Income distribution between households is usually measured by indices of which
the Gini, Theil and Atkinson are the most common.  In all three countries, an early year in the
period is selected as reference year for the index.  Household final consumption expenditure is
then multiplied by the index so that a movement from the reference year to greater
inequality/equality reduces/increases the value of the ISEWs.  This procedure involves two
entirely arbitrary steps - selection of the reference year and choice of the kind of index to be
used.
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Table 1. Adjustments to consumption expenditures made for three “sustainable welfare” indices

USA UK Australia

Final consumption expenditure of households

Economic factors

plus Unpaid household production yes yes yes
plus Services from consumer durables yes yes x
plus Services from streets and highways yes yes yes
plus Non-defensive government consumption expenditure yes yes yes
plus Net lending to the rest of the world yes yes yes
plus Net fixed capital formation yes yes yes

minus Expenditure on consumer durables yes yes x
minus Defensive private expenditure on health and education yes yes yes
minus Costs of car accidents yes yes yes
minus Costs of industrial accidents x x yes

Social factors

minus Unequal income distribution yes yes yes
minus Expenditures on national advertising yes x x
minus Costs of commuting yes yes yes
minus Costs of unemployment x x yes
minus Costs of underemployment x x yes
minus Costs of overwork x x yes
minus Costs of crime x x yes
minus Costs of urbanisation yes x x

Environmental factors

minus Costs of personal pollution control x yes x
minus Costs of water pollution yes yes x
minus Costs of urban water pollution x x yes
minus Costs of irrigation water use x x yes
minus Costs of air pollution yes yes yes
minus Costs of noise pollution yes yes yes
minus Costs of loss of wetland yes yes x
minus Costs of loss of farmland yes yes x
minus Costs of land degradation x x yes
minus Costs of loss of native forests x x yes
minus Depletion of non-renewable resources yes yes yes
minus Costs of climate change yes yes yes
minus Costs of ozone depletion yes yes yes

equals Sustainable economic welfare
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IV Presentation of results

13. In the three studies considered here, the results are presented in nearly identical tables; the first
column of which gives final consumption expenditure followed by the various additions and
subtractions to arrive at the index of sustainable economic welfare shown in the last column.
The authors also follow what appears to be a standard format in explaining the rationale behind
each adjustment, data sources and methods of estimation.  The authors often make very bold
assumptions in deriving their estimates, but they are quite explicit about their methodologies and
because of the very transparent way in which the results are presented it is easy for readers to
recalculate the index omitting adjustments they may regard as too crude.

14. All three indices are calculated at constant prices.  Most of the components are calculated as
Lapeyres volume series - e.g. volumes of air pollutants, noise decibels, hours of overwork, etc.,
are valued at “prices” of the base year.

15. Figure 1 on the next page shows, for the three countries, the starting point of the calculations -
final consumption expenditure of households - and the end result - the ISEW.  At least for some
periods the ISEWs for these countries move rather differently from final consumption
expenditure but the differences are not all in one direction.  The ISEWs grow more rapidly than
consumption expenditure - e.g. in the 1950’s in the United States and in the 1970’s in Australia.
In the United States and the United Kingdom the ISEWs have been growing much slower, or
even declining, since the mid-1970’s.  In Australia, on the other hand, the ISEW rose rather
slowly during the 1980’s but over the period as a whole it has grown as fast or even faster than
consumption expenditure.

V Proposals for a Simplified ISEW (SISEW)

16. The three studies reviewed above are products of a loosely co-ordinated, multi-country research
programme to construct indicators that respond to a public demand for measures of progress that
reflect how the general public perceives changes in their living conditions more closely than
traditional economic indicators such as changes in real earnings, consumer spending, per capita
GDP and the like.  Table 1 above shows that there is a good, though not perfect, agreement in
these three studies about the kinds of things that people are believed to care about in addition to
buying consumer goods and services.

17. This section identifies a simplified list of additions to, and subtractions from, household
consumer expenditure using two selection criteria:

• (i) agreed relevance to sustainable economic welfare; and

• (ii) quantitative significance.

18. Agreed relevance, criterion (i), probably rules out unequal income distribution as a negative
adjustments.  In OECD Members countries income distributions are not so unequal as to threaten
civil order and there is evidence from several countries that a moderate degree of inequality acts
as a spur to innovation and economic growth.  Criterion (i) would also eliminate national
advertising as a negative factor.  There is no agreement about the economic impact of
advertising - whether national or local - and it is significant that the two later studies for the UK
and Australia above have not made this adjustment. “Costs of urbanisation” also have difficulty
in satisfying criterion (i).  In the US study these were measured by the increase in value when
land is converted from “rural” to “urban” use.  But urbanisation does not necessarily reduce
welfare;  indeed most people actually prefer town to country.  Nor is urbanisation obviously
unsustainable; perhaps Calcutta and Sao Paolo are at the limits of “sustainability” but it would
be difficult to make this case for any cities in OECD Member countries.
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Figure 1.   Final consumption expenditure of households (FCE) and indices of sustainable economic welfare (ISEW)
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19. Finally, criterion (i) raises doubts about treating net lending to the rest of the world as an
addition to the ISEW.  It is not at all obvious that positive net lending increases national welfare.
Policies that encourage international capital flows - such as are currently espoused by the
OECD - assume that international borrowing and lending are equally beneficial to both parties.
Moreover, positive net lending, with its counterpart in trade surpluses, cannot be regarded as a
sustainable objective over long periods.

20. Quantitative significance - criterion (ii) - is a powerful discriminant.  Many of the environmental
factors in Table 1 - costs of water, air and noise, pollution, losses of farmlands, land degradation
nature forests and wet-lands and personal pollution control7 make trivial contributions to the
ISEW.  The same is true of two economic factors - costs of traffic and industrial accidents and
three social factors - costs of under employment, over work and crime.  Most of these factors
also pose serious practical difficulties of valuation and statistical measurement and it does not
seen worth taking great trouble to measure them when they make almost no difference to the
final index.

Table 2.  Proposed components of a “Simplified Indicator of Sustainable Economic Welfare”

Final consumption expenditure of households

Economic factors

plus Unpaid household production

plus Services from streets and highways

plus Non-defensive government consumption expenditure

plus Net lending to the rest of the world

plus Net fixed capital formation

minus Defensive private expenditure on health and education

minus Depreciation of the stock of consumer durables

Social factors

minus Costs of commuting

minus Costs of unemployment

Environmental factors

minus Depletion of non-renewable resources

minus Costs of climate change

minus Costs of ozone depletion

equals Simplified Index of Sustainable Economic Welfare
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21. Criteria (i) and (ii) have already eliminated many of the adjustments listed in Table 1 either
because they seem to be inappropriate or because they are quantitatively trivial.  There is one
further consideration before looking at what is left.  As noted above, all three ISEWs replace
expenditure on consumer durables by an estimate of the services they provide.  Making this
change requires the calculation of the “cost of capital” defined as the sum of the rates of
depreciation and interest multiplied by the current replacement value of the stock of consumer
durable goods held by households.  A simpler procedure would be to treat consumer durables in
the ISEW in the same way as producer durables and include net capital formation in consumer
durable goods in the ISEW.  To do this, all that is required is to subtract from consumption
expenditure the estimated depreciation of the stock of consumer durables.  This is what is
proposed in Table 2, which shows the calculation of a Simplified Index of Sustainable Economic
Welfare (SISEW) which involves 11 adjustments to consumer expenditure.

22. How far can the adjustment items in Table 2 actually be measured and can they be valued in a
manner consistent with the valuation of consumption expenditure?

(i) Unpaid household production has been measured in several OECD Member countries.
The recent Eurostat initiative to introduce standardised time-use surveys is part of a
project (to which OECD has also made a contribution) to introduce satellite accounts for
household production.  There is now broad agreement on the kinds of activities that
constitute household production and on the use of wages of domestic servants and similar
workers as the appropriate way to value time spent on these activities.

(ii) Services from streets and highways were valued in the US and Australian studies as the
sum of annual depreciation and a rate of return equal to the interest paid by government
on long-term borrowing.  In order to be consistent with the national accounts it is
proposed here that the services from streets and highways should be estimated for SISEW
as depreciation alone.

(iii) Non-defensive government consumption expenditures raise numerous definitional
questions because, although it seems straight forward at first glance, the distinction
between defensive and non-defensive turns out to be rather ambiguous.  All three studies
discuss the issues at some length and end up including different kinds of government
expenditures.  For simplicity, it is proposed here that all government consumption
expenditures on health, education, culture and recreation be counted as positive
adjustments in deriving the SISEW.  These are the kinds of government services that most
people want more of; they are pleased when they see governments providing better
schools and hospitals and grumble when they perceive a decline in numbers or quality.
Admittedly, measuring the output of these services by their input costs is unsatisfactory,
but there is now a widespread international effort to try and measure outputs directly, so
better measures may eventually become available.  It is also proposed to drop the
controversial term “non-defensive expenditures” and refer to them as what they are - i.e.
“government consumption expenditure on health, education, recreation and culture ”.

(iv) Net fixed capital formation is available for most countries from their national accounts.
The three ISEWs reviewed above confined this item to non-government capital formation
on the grounds that many kinds of government capital assets - prisons and military
facilities for example - do not add to welfare.  In the interests of simplicity it is proposed
that all net fixed capital formation be included in the SISEW.

(v) Defensive private expenditures on health and education are outlays designed to make good
perceived failings in public provision of these services, to remedy the harmful effects of
outlays on tobacco, fatty foods, alcohol and other noxious substances included in
consumer expenditure, or to protect citizens from the “externalities” of economic
progress.  Examples of the latter include mental disorders from inhaling vehicle exhaust
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fumes and the need to buy new skills as existing ones become obsolescent.  In the absence
of any information on how much of total private health and education expenditures might
fall in the “defensive” category, all these studies have arbitrarily decided to subtract 50%
of these expenditures.  The same convention could be adopted for the SISEW.  It is also
proposed to rename this item as “Half of private expenditures on health and education”.

(vi) Depreciation of the stock of consumer durables can be obtained by applying some
standard depreciation rule to the estimated stock of consumer durable goods.  The 1993
SNA notes that stocks of producer durables are usually obtained by the perpetual
inventory method and suggests that straight line depreciation (equal amounts of
depreciation each period over the expected service lives of the assets) provides a good
approximation to economic depreciation.  The same approach seems to be applicable for
consumer durables.  Experimental, one-time, estimates of stocks of consumer durables
have been published in several countries.  The United States is the only Member country
that publishes regular estimates of stocks of consumer durables8, although other Member
countries may also be making regular estimates for use in econometric models that
forecast consumer expenditures.

(vii) Costs of commuting are household expenditures on travelling to and from work by rail,
bus or car and are deducted from consumption expenditure because they are deemed to
represent a loss of welfare.

(viii) Costs of unemployment are included only in the Australian study.  Hamilton identifies
several components of this cost - loss of output through underutilisation of resources, loss
of human capital through decline in skills, decline in the mental and physical health of
unemployed, rise in crime, rise in family breakdowns and psychological impacts on the
families of the unemployed.  Hamilton considers two possible measures - the costs of
psychiatric help to overcome mental trauma and restore self esteem and the cost of
enforced leisure - and ends up by taking the average of the two.  This is perhaps the most
difficult adjustment to value but given the continuing high levels of unemployment in
many OECD countries and the destructive influences of unemployment on society, it
clearly needs to be included in the SISEW.  The simplest solution would be to value the
costs of unemployment as equal to unemployment benefits on the grounds that these
represent the immediate costs to society of tolerating a given level of unemployment9.

(ix) Depletion of non-renewable resources is the topic of an OECD meeting immediately
following this one.  Both practical and conceptual issues are involved but a consensus may
be emerging on their solution.

(x) Costs of climate change are not measured by the unknowable costs of rising global
temperatures through emission of carbon dioxide, methane and other greenhouse gases,
but by the possible-to-estimate costs of switching to cleaner technologies.  As climate
change is a global problem there is a case for adopting standard “international” prices for
greenhouse gas emissions.  These might be based on the cost of reducing CO2 and other
noxious gas emissions averaged over the countries of North America and Western Europe
since most greenhouse gas emissions occur in these areas.  The market prices for
internationally tradable emission permits would be even better.

(xi) Costs of ozone depletion are essentially unknowable.  Ozone depletion is blamed for
increasing rates of skin cancers in high-latitude countries and there is also likely to be
some impacts on flora and fauna in these countries.  Instead of trying to value the costs of
the harm done, the same approach is used as for climate change.  Either emission of CFCs
or, more reasonably, total consumption of CFCs because it is expected that all CFCs will
eventually escape into the atmosphere, could be valued at the additional cost of producing
less harmful substitutes.
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VI. Conclusion and discussion points

23. This note briefly reviews a small part of the considerable body of research generated during the
last twenty years to compile composite indicators that capture important aspects of welfare and
long-term sustainability.  It is argued in Part V that some of the elements traditionally included
in these composite indicators may not be relevant to welfare or to sustainability and several
others could be omitted from the indicator because they are quantitatively trivial.

24. A “simplified indicator of sustainable economic welfare” (SISEW) is proposed which has eleven
components - final consumption expenditure of households (FCE) and ten plus or minus
adjustments.  All ten of these can be valued in ways that are consistent with the valuation of
FCE, thus avoiding the weighting problem that plagues many composite indicators of this kind.

25. Questions for discussion include:

(i) Have ISEW-type indicators been recently compiled in Member countries other than US,
UK and Australia?  Any special features?  How were they received by policy makers and
the general public?

(ii) The SISEW proposed here does not attempt to capture all elements that impinge on human
welfare or the ability of society to sustain economic development in the long term.  The
important question is whether it captures a sufficient number of important elements to
make it a useful indicator of changes in sustainable economic welfare?

(iii) What additional elements might be included in the SISEW proposed here?  Which ones
might be omitted?

(iv) Are there any volunteers who would be prepared to work with the OECD Secretariat to
compile a SISEW for their country?  From the Secretariat’s point of view there would
need to be about 10 participating countries to make the project viable.
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