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Abstract. For some time now, ecological economists have been putting forward a ‘threshold hypothe-

sis’ – the notion that when macroeconomic systems expand beyond a certain size, the additional cost of

growth exceeds the flow of additional benefits. In order to support their belief, ecological economists

have developed a number of similar indexes to measure and compare the benefits and costs of growth

(e.g., the Index of Sustainable Economic Welfare and the Genuine Progress Indicator). In virtually

every instance where an index of this type has been calculated for a particular country, the movement

of the index appears to reinforce the existence of the threshold hypothesis. Of late, a number of observ-

ers have expressed concerns about whether these alternative indexes reflect concrete reality or the preju-

dices of ecological economists. In view of these concerns, this paper closely examines the valuation

methods used in the calculation the Index of Sustainable Economic Welfare, the Genuine Progress Indi-

cator, and the Sustainable Net Benefit Index. It is argued that a consistent and more robust set of valu-

ation techniques is required in order for these alternative indexes to gain broad acceptability.

Key words: genuine progress indicator, index of sustainable economic welfare, national income,
valuation methods.

1. Introduction

Believing that the continued growth of macroeconomic systems is both eco-
logically unsustainable and existentially undesirable, ecological economists
have put forward a ‘threshold hypothesis’ – the notion that when macro-
economic systems expand beyond a certain size, the additional benefits of
growth are exceeded by the attendant costs (Max-Neef, 1995). In order to
support their belief, ecological economists have developed a number of
indexes to measure and compare the benefits and costs of growth. The first
to be developed was the Index of Sustainable Economic Welfare (ISEW).
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Initially calculated for the USA (Daly and Cobb, 1989), the ISEW has also
been calculated for a range of industrialised nations and a small number of
less-developed countries. Primarily to increase its public appeal, the ISEW
was given a new name – a Genuine Progress Indicator or GPI (Redefining
Progress, 1995). More recently, the ISEW has been labelled a Sustainable
Net Benefit Index or SNBI to reflect its theoretical underpinnings (Lawn
and Sanders, 1999; Lawn, 2000a). In the process, many of the methods
used in the calculation of these alternative indexes have been revised.
Irrespective of whether the ISEW, GPI, or SNBI has been calculated for

a particular country, the trend movement in the chosen index consistently
reveals that, up to a point, the growth of macroeconomic systems is benefi-
cial to human well-being. Beyond this point, growth appears to be detri-
mental (Max-Neef, 1995; Jackson and Stymne, 1996; Lawn, 2000a) (see
Figure 1). Although ecological economists openly admit that the ISEW,
GPI, and SNBI are not without their imperfections, they nonetheless
believe that these indexes offer solid support for the threshold hypothesis
and the need for countries to abandon the growth objective in favour of
sufficiency, equity, and natural capital maintenance.
Some recent articles (e.g., Atkinson, 1995; Neumayer, 1999, 2000) have

called into question: (a) the supposed lack of a theoretical foundation to
support the ISEW, GPI, and SNBI; and (b) the methods used to calculate
the individual items that make up these alternative indexes. They also cast
doubt over whether such indexes substantiate the threshold hypothesis
(e.g., Neumayer, 2000). A recent response to (a) demonstrates that the
ISEW, GPI, and SNBI are entirely consistent with Fisher’s (1906) widely
accepted concept of income and capital (Lawn, 2003). As such, these alter-
native indexes have a perfectly sound theoretical foundation – indeed, more
so than conventional measures of national income. There has, however,
been a lack of an adequate reply to criticisms regarding valuation methods.
This paper aims to deal with such criticisms. Overall, it is demonstrated
that many of the methods used are legitimate; that a small number of valu-
ation methods are questionable and require considerable refinement or
replacement; and that there is an urgent need to establish a consistent set
of valuation techniques along similar lines to the way in which the United
Nations System of National Accounts (SNA) is used to calculate Gross
Domestic Product (GDP).

2. The Index of Sustainable Economic Welfare (ISEW), the Genuine Progress

Indicator (GPI), and the Sustainable Net Benefit Index (SNBI)

Before delving into the methods used to calculate the ISEW, GPI, and SNBI,
I will briefly mention what these indexes attempt to measure and how they
are compiled.
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2.1. INDEX OFNDEX OF SUSTAINABLEUSTAINABLE ECONOMICCONOMIC WELFAREELFARE (ISEW) AND THEAND THE

GENUINEENUINE PROGRESSROGRESS INDICATORNDICATOR (GPI)

The ISEW and GPI are designed to more closely approximate the sustain-
able economic welfare or progress of a nation’s citizens. The sustainable
economic welfare implied here is the welfare a nation enjoys at a particular
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Figure 1. Comparison of GDP and ISEW for the US, Germany, UK, Austria, The Netherlands, and

Sweden (Jackson, T. and Stymne, S. (1996) Sustainable Economic Welfare in Sweden: A Pilot Index 1950–

1992, Stockholm Environment Institute, The New Economics Foundation).
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point in time given the impact of past and present activities. The notion of
sustainable economic welfare being approximated is critical. For example,
imagine two comparable industrialised nations – one that had long ago
made the structural adjustment to operate both sustainably and equitably;
the other which had not. In view of the notion of sustainable economic
welfare outlined above, the ISEW or GPI of the former would presumably
be lower in the past to reflect the cost of structural adjustment, but consid-
erably higher in the present to reflect the ensuing benefits and the decelera-
tion of increasing social and environmental costs.
What about the actual calculation of the ISEW and GPI? Unlike most

‘green’ measures of national income, the ISEW and GPI do not begin with
GDP as their base. For reasons soon to be outlined, both indexes start
with private consumption expenditure. Additional transactions deemed
directly relevant to human well-being are then extracted from the national
accounts and added or subtracted depending on whether they constitute
welfare benefits or costs (Redefining Progress, 1995). Further adjustments
are made to account for a number of social and environmental benefits
and costs that escape market valuation. The following is a list of the typi-
cal items used in the calculation of the ISEW and GPI (Table I).
Table I includes a range of positive and negative items that are summed

to obtain a final index number. All items are valued in monetary terms, as
are the ISEW and GPI. The final index number is usually calculated in real
rather than nominal values. The ISEW and GPI basically differ in name
only. It is becoming increasingly common for updated calculations to be
referred to as the GPI. If one compares the original ISEW with recent cal-
culations of the GPI, the list of items used to arrive at the final index num-
ber has varied over time, as have some of the valuation methods. One also
finds a difference in the valuation methods used to calculate the ISEW and
GPI for different countries (see, for instance, Diefenbacher, 1994; Moffatt
and Wilson, 1994; Rosenberg and Oegema, 1995; Jackson and Stymne,
1996; Jackson et al., 1997; Guenno and Tiezzi, 1998; Castaneda, 1999;
Hamilton, 1999). The reasons for these differences are usually related to
the availability of data and the preference researchers have for specific val-
uation methods.

2.2. SUSTAINABLEUSTAINABLE NETET BENEFITENEFIT INDEXNDEX (SNBI)

The SNBI is much the same as the ISEW and GPI. Where the SNBI dif-
fers is in the explanation of the rationale for an alternative index and the
presentation of the items used in its calculation (Lawn and Sanders, 1999;
Lawn, 2000a). The items, which are similar to those listed in Table I, are
sorted into so-called ‘uncancelled benefit’ and ‘uncancelled cost’ accounts
(see Table II). The uncancelled benefit account measures the net psychic
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income generated by economic activity – in effect, the sum total of all the
psychic income-yielding aspects of the economic process (e.g., private con-
sumption expenditure, services yielded by consumer durables, and services
provided by volunteer and non-paid household work) less the sum total of
its irksome or psychic outgo-related aspects (e.g., the cost of noise pollu-
tion, the cost of commuting, and the cost of crime). Net psychic income
can be considered the uncancelled benefit of economic activity because if
one traces the economic process from its original source (natural capital)
to its final conclusion, every transaction involves the cancelling out of a
receipt and expenditure of the same magnitude (i.e., a seller receives what
a buyer pays). Only once a physical good is in the possession of the final
consumer is there no further exchange and, thus, no further cancelling out
of transactions. Apart from the good itself, what remains at the end of the
process is the uncancelled exchange value of the psychic income the ulti-
mate consumer expects to gain from the good plus any psychic disbenefits

TABLE I. Items used to calculate the GPI for USA from 1950 to 1995.

Private consumption expenditure (+)

Index of distributional inequality (+/))
Weighted personal consumption expenditure

Cost of consumer durables ())
Services yielded by consumer durables (+)

Services yielded by roads and highways (+)

Services provided by volunteer work (+)

Services provided by non-paid household work (+)

Public expenditure on health and education counted as personal consumption (+)

Cost of noise pollution ())
Cost of commuting ())
Cost of crime ())
Cost of underemployment ())
Cost of lost leisure time ())
The cost of household pollution abatement ())
The cost of vehicle accidents ())
The cost of family breakdown ())
Net capital investment (+/))
Net foreign lending/borrowing (+/))
Loss of farmland ())
Cost of resource depletion ())
Cost of ozone depletion ())
Cost of air pollution ())
Cost of water pollution ())
Cost of long-term environmental damage ())
Loss of wetlands ())
Loss of old-growth forests ())

Total = sum of all positive and negative items = GPI (valued in dollars)

(+) = positive item

()) = negative item

(+/)) = item that may be either positive or negative

Source: Redefining Progress (1995).
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and other costs associated with the good’s production (Lawn, 2000b).
Note, therefore, that if the costs are subtracted from the good’s final selling
price, the difference constitutes the ‘use value’ adding during the produc-
tion process as the resources provided by natural capital are transformed
into benefit-yielding goods.
The uncancelled cost account measures the source, sink, and life-support

services provided by natural capital that are sacrificed as a consequence of
obtaining the throughput of matter-energy required to fuel the economic
process. Lost natural capital services constitute the uncancelled cost of eco-
nomic activity because, on this occasion, if one traces the economic process
from its ultimate conclusion back to its original source (natural capital),
the amount remaining after all transactions have been cancelled out is the
uncancelled exchange value of any sacrificed natural capital services (Lawn,
2000b).
The SNBI is obtained by subtracting the total of the uncancelled cost

account from the uncancelled benefit account. The advantage of this
approach over the ISEW and GPI is that it directly compares the benefits
and costs of a growing macroeconomy. In so doing, it strengthens its own
case as well as the case for the ISEW and GPI.

3. An assessment of the valuation methods used

The ISEW, GPI, and SNBI have been criticised for a wide variety of rea-
sons. One of the more damning criticisms is the supposed lack of a theoret-
ical foundation to support the ISEW and related indexes. As I mentioned
earlier, this has been refuted with a recent demonstration that the ISEW
and related indexes are soundly based on Fisher’s (1906) concept of income
and capital (Lawn, 2003). However, the criticism made in relation to the
valuation methods used has yet to receive an adequate response. To assess
the methods and the assumptions used in the valuation procedure, I will
go through each of the items listed in Table II.

3.1. PRIVATERIVATE CONSUMPTIONONSUMPTION EXPENDITUREXPENDITURE

As previously pointed out, the ISEW, GPI, and SNBI begin with private
consumption expenditure as their initial reference item, not GDP. This
ensures one starts not with a monetary measure of the goods a nation
annually produces, which does not equate to welfare, but with an approxi-
mate estimate of what Fisher (1906) described as the services or psychic
income enjoyed by the ultimate consumers of human-made goods (Lawn,
2003).
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Method of valuation: The monetary value of personal consumption expen-
diture is extracted directly from the national income accounts (SNA).
Criticism: It is assumed that all personal consumption expenditure contrib-
utes to human well-being. Since this item includes the consumption of such
things as junk food, tobacco products, alcohol, and guns, it is most unli-
kely that all consumption expenditure would boost the psychic income of a
nation’s citizens.
Response: It may be necessary to determine the elements of consumption
expenditure that should or should not be omitted in the calculation of the
ISEW and related indexes. Of course, this requires the researcher to make
subjective judgments which, in the end, may lead to an even greater degree
of criticism. Not surprisingly, the issue has been largely avoided by ISEW
and GPI advocates.
One way of dealing with this problem is to conduct a sensitivity analysis

by excluding some of the components of personal consumption expendi-
ture. For example, personal consumption expenditure in the SNA includes
a category for ‘cigarettes and tobacco’ and another for ‘alcoholic drinks’.
The full amount of the former could be omitted and half of the latter.
There might also be a justification for excluding a small percentage of
expenditure on ‘food’ – say 20%. Given the magnitude of the consumption
expenditure item, omissions of this nature could lead to a small variation
in the overall index which would then allow analysts to make their own
conclusions regarding its impact on sustainable economic welfare.
One could, of course, argue that the inclusion of junk food, tobacco

products, and alcohol does not undermine the legitimacy of the ISEW and
other like indicators since subjective judgments about what contributes to
human well-being are common to all indicators. As it is, these alternative
indicators already include items to capture some of the costs of undesirable
forms of consumption (e.g., the impact of additional health costs and
reduced productivity). There is, therefore, the potential to double-count
some of the costs by omitting a certain percentage of all consumption
expenditures on the assumption they provide few if any benefits. Clearly,
there is a need for further debate on this issue.
There is another important consideration regarding personal consump-

tion expenditure that warrants closer examination (Lawn, 2000a). Personal
consumption expenditure is measured in real rather than nominal money
values in order to capture the change in the physical quantity of goods
consumed over time. For two reasons, an increase in real private consump-
tion expenditure cannot be directly equated with a proportionate increase
in psychic income. The first is due to the law of diminishing marginal util-
ity which suggests that as one increases their consumption of physical
goods, the service they enjoy increases at a diminishing rate. The second is
due to the fact that an increase in the rate at which some individual goods
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are consumed may not increase the service one enjoys at all. Consider, for
example, the lighting of a room by a single light bulb. Is more service
experienced if three light bulbs are worn out or ‘consumed’ over 1 year
compared to just one light bulb because the latter is more durable? No,
because the total service provided by the three fragile light bulbs is the
same as that provided by the more durable light bulb.
Despite this, real personal consumption expenditure may still prove the

best available reference point in the estimation of economic welfare. Why?
It is generally recognised that people will pay a higher price for a good
embodying superior service-yielding qualities. Consequently, a measure of
psychic income can be approximated with the use of market prices. For
instance, the rental value of a car, a house, a TV, or a refrigerator – i.e., the
amount paid to rent durable goods for a 1 year period – can be used as a
proxy measure of the annual services they yield. The service yielded by
goods entirely consumed during the accounting period in which they are
purchased can be valued at their actual market prices (Daly, 1991).
Unfortunately, market prices and rental values vary for reasons other

than a change in the service-yielding qualities of physical goods. The price
of a good is also affected by: (a) the relative prices of the different forms of
resources available to produce it; (b) the actual quantity or supply of the
good itself; and (c) changes in taxes, the nominal money supply, and the
opportunity cost of holding money. Clearly, for prices to remain a proxy
indicator of psychic income, it is necessary to eliminate all price-influencing
factors other than those related to a good’s service-yielding qualities. Given
that this is a near impossible task, there are two choices available. The first
option is to leave prices as they are, that is, to rely on current prices. The
second is to deflate the nominal annual value of private consumption expen-
diture by an aggregate price index, such as the Consumer Price Index (CPI).
If the former option is chosen, the nominal value of private consumption
expenditure will embody unwanted price influences over and above any use
value-related influences. If the latter is chosen, one obtains a real value of
private consumption expenditure. But, in so doing, one also eliminates the
price-influencing effect of a variation in use values – the very influence that
one wants to maintain in order for prices to be used as an approximate
measure of psychic income.
The most desirable option, and the option chosen by ISEW, GPI, and

SNBI advocates, is to follow the lead of Daly and Cobb (1989) and use, as
a reference point, the real value of private consumption expenditure. This
second option is desirable for the following reason. While the law of dimin-
ishing marginal utility suggests that an increase in psychic income will be
proportionately less than any increase in the quantity of physical goods
consumed, the law is based on the assumption that there is no change in
their service-yielding qualities. However, it is reasonable to assume that,
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through technological progress, the service-yielding qualities of most goods
will continue to increase for some time to come. If so, this will largely offset
the effect of the law of diminishing marginal utility. To what extent it does
so, one cannot ascertain, however, it should be sufficient to ensure that any
positive impact on psychic income over time is probably well reflected by
an increase in real private consumption expenditure.

3.2. INDEX OFNDEX OF DISTRIBUTIONALISTRIBUTIONAL INEQUALITY/NEQUALITY/WEIGHTING OFEIGHTING OF PERSONALERSONAL

CONSUMPTIONONSUMPTION EXPENDITUREXPENDITURE

It has been widely shown that the distribution of income can have a signifi-
cant impact on a nation’s economic welfare (Easterlin, 1974; Abramowitz,
1979). For example, if personal consumption expenditure does not change
from 1 year to the next but the distribution of income deteriorates, the eco-
nomic welfare enjoyed by society as a whole is likely to fall because the
marginal benefit uses of the rich is less than the marginal benefit uses of
the poor. Unless personal consumption expenditure is weighted according
to changes in the distribution of income, it will inaccurately reflect its true
contribution to a nation’s economic welfare. This adjustment is made in
the calculation of the ISEW, GPI, and SNBI but not so in conventional
measures of national income.
Method of valuation: In general, the method of adjusting consumption
expenditure involves the use of an index of distributional inequality that is
constructed from the Gini coefficient on income distribution. The index of
distributional inequality is assigned a value of 100.0 for the first year of
the study period and is adjusted in accordance with changes over time in
the Gini coefficient. Personal consumption expenditure is then divided by
the index value and multiplied by 100. An improvement/deterioration in
the distribution of a nation’s income results in the upward/downward
weighting of personal consumption expenditure. Stockhammer et al. (1997)
use the index of distributional inequality to weight the final or ‘raw’ ISEW
value, not simply personal consumption expenditure.
Criticism #1: Following evidence on the link between income distribution
and environmental quality, it has been suggested that a more equal distri-
bution of income can lead to a greater rate of environmental damage. If
so, a more equal distribution of income would presumably lower the ISEW
and GPI as much as it might increase it. This suggests that no weighting
should be applied to personal consumption expenditure.
Response: I disagree for two reasons. In the first instance, let’s assume that
a more equal distribution of income increases the present welfare contribu-
tion made by personal consumption expenditure but also results in deterio-
rating environmental quality. This does not alter the welfare-related
justification for the adjustment to personal consumption expenditure since
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any increase in resource depletion and environmental degradation should
be captured by other items used to calculate the ISEW and GPI (e.g., envi-
ronmental cost items). Next, the argument put forward linking income dis-
tribution and environmental damage is unconvincing. The argument is
based on the view that sustainability is positively correlated with current
savings, whereby the latter can fall as a consequence of redistributing
income from the rich (who have a high marginal propensity to save) to the
poor (with a low marginal propensity to save). The overall fall in savings
presumably contributes to growing environmental damage. As true as the
savings impact of income redistribution might be, it is equally true that a
less equal distribution of income leads to environmental deterioration
because the poor, usually subsistence farmers in many Third World coun-
tries, are forced to live beyond the carrying capacity of their local environ-
ments in order to survive. In addition, much of the savings undertaken in
industrialised countries takes the form of human-made capital accumula-
tion. This invariably occurs at the expense of natural capital depletion, as
evidenced by national measures of genuine savings that include the depreci-
ation of natural as well as human-made capital (Pearce, 1993). Last but
not least, the alternative policy option to redistribution – namely, more
growth – appears to be a major contributing factor towards deteriorating
environmental quality.
Criticism #2: The second criticism lies in the use of the Gini coefficient to
establish an index of distributional inequality. Neumayer (2000) claims this
technique is very subjective and ad hoc. Neumayer believes the Atkinson
index of distributional inequality (Atkinson, 1970) is less subjective because
it makes explicit the researcher’s assumption regarding a society’s aversion
to income inequality.
Response: I disagree, indeed, I believe it is the converse. By starting with
an index value of 100.0, the Gini coefficient method makes no subjective
assumption about the desirability of the distribution of income at the
beginning of the study period. It is only assumed that an improvement/
deterioration in the distribution of income has a positive/negative impact
on the overall welfare of a nation’s citizens. This is hardly subjective since,
as already mentioned, the welfare impact of a changing distribution of
income has empirical support. On the other hand, the Atkinson index
approach requires the researcher to make an explicit choice as to what is
society’s aversion to income inequality at the beginning of the study per-
iod. This seems to be far more open to subjectivity.
One final point. As mentioned above, Stockhammer et al. (1997) go

much further than most and use the index of distributional inequality to
weight the final or raw ISEW value. Whether this is justified is debatable.
There is certainly good reason for weighting the services provided by con-
sumer durables along with private consumption expenditure. However,
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while it could be successfully argued that the cost of environmental dam-
age, crime, and family breakdown is disproportionately borne by the poor,
it could also be argued that the poor benefit most from public consump-
tion expenditures. Given what appears to be a clear case of inconsistency
and the potential for different methodologies to significantly alter the
ISEW, GPI, and SNBI, further debate on this issue is required.

3.3. SERVICESERVICES YIELDED BY THEIELDED BY THE STOCK OFTOCK OF CONSUMERONSUMER DURABLESURABLES

Not included in personal consumption expenditure is the value of the ser-
vices annually yielded by previously purchased consumer durables. As
Fisher argued, these services constitute current income and should be
included in any comprehensive welfare estimate. Thus, in the calculation of
the ISEW, GPI, and SNBI, the annual value of these services is added to
the running total.
Method of valuation: The service value is usually calculated as a percentage
of the total value of the entire stock of consumer durables. Ideally, the per-
centage rate chosen reflects the estimated depreciation rate or ‘rate of con-
sumption’ of consumer durables.
Criticism: None that I am aware of. There is the potential for criticism in
the sense that the estimated depreciation rate of consumer durables is cho-
sen by, and therefore at the discretion of, the researcher.

3.4. SERVICESERVICES YIELDED BYIELDED BY PUBLICLYUBLICLY PROVIDEDROVIDED HUMAN-MADEUMAN-MADE CAPITALAPITAL

Consumer durables are not the only form of human-made capital that
yields services. Publicly provided human-made capital such as libraries,
museums, roads and highways do likewise. To be consistent with the Fishe-
rian concept of income and capital, these services are treated as income
and added in the calculation of the ISEW, GPI, and SNBI.
Method of valuation: The service value is usually calculated in the same
way as it is for consumer durables, that is, as a percentage of the total
value of the existing stock of publicly provided human-made capital. Con-
sistent with the Fisherian concept of income and capital, current expendi-
ture by governments on human-made capital is not included because it
merely constitutes a current addition to the stock.
Criticism: None, however, the potential for criticism exists for the same
reason as the previous item.

3.5. SERVICES PROVIDED BYERVICES PROVIDED BY VOLUNTEEROLUNTEER LABOUR ANDABOUR AND NON-PAIDON-PAID

HOUSEHOLDOUSEHOLD WORKORK

Not all benefit-yielding services are provided by market-based economic
activity. The initial reference item of personal consumption expenditure
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overlooks the services provided by volunteer labour and non-paid house-
hold work. To obtain a better indicator of the psychic income enjoyed by
a nation’s citizens, the ISEW, GPI, and SNBI include these important ser-
vices.
Method of valuation: In general, the gross opportunity cost method
approach is adopted where, to begin with, the total hours of volunteer
labour and non-paid household work are estimated. The totals of each are
multiplied by the gross opportunity cost of an hour of unpaid household
and volunteer labour – assumed to equal the average hourly wage rate.
Criticism: None, although there are a wide variety of methods available to
calculate these two items. These include two ‘market replacement cost’
methods – namely, the individual function replacement cost method and
the housekeeper replacement cost method; and two ‘opportunity cost’
methods – they being the gross opportunity cost and net opportunity cost
methods (see the Australian Bureau of Statistics, 1992). To ensure consis-
tency and to facilitate comparability, it would be efficacious to settle on
one particular valuation method.

3.6. PUBLICUBLIC EXPENDITUREXPENDITURE COUNTED ASOUNTED AS PERSONALERSONAL CONSUMPTIONONSUMPTION

For the same reason that private consumption expenditure is included in
the measure of sustainable economic welfare, so must be the public expen-
diture on consumption goods that clearly contribute to human well-being.
The dilemma one confronts in relation to this item is that it is considerably
difficult to measure the public’s demand for government services. This
makes the correlation between government expenditure and economic wel-
fare a rather tenuous one (Daly and Cobb, 1989). In addition, a significant
amount of government spending involves the augmentation of publicly
provided human-made capital. This constitutes an addition to the stock of
human-made capital that renders services in future years. It does not,
therefore, constitute current income in the Fisherian sense. For this reason,
current government expenditure on publicly provided human-made capital
should not be included as part of the running total.
Method of valuation: Given the aforementioned, only a portion of gov-
ernment spending is counted as making a positive contribution to a
nation’s psychic income. Exactly what is omitted differs considerably
across the various studies undertaken. Daly and Cobb (1989) take the
view that only a portion of public expenditure on health and education
should be included (i.e., one half of higher education expenditures and
one half of the difference between current and initial expenditures on
health). Lawn and Sanders (1999) adopt the same approach. Stockham-
mer et al. (1997) include all public consumption expenditures.
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Criticism: Again, while there are no direct criticisms, there is clearly a
problem of inconsistency in the method adopted to calculate this item.

3.7. THEHE COST OFOST OF CONSUMERONSUMER DURABLESURABLES

Included in personal consumption expenditure is the amount paid in the
current year on consumer durables such as cars, refrigerators, and house-
hold furniture. This amount constitutes an addition to the stock of human-
made capital that, again, renders services in future years. As previously
mentioned, this does not constitute current income in the Fisherian sense.
In the calculation of the ISEW, GPI, and SNBI, the cost of consumer
durables is subtracted from weighted personal consumption expenditure.
Method of valuation: The monetary value of the expenditure on ‘household
durables’ and ‘purchase of motor vehicles’ is extracted from the national
income accounts (SNA) and deducted from the running total.
Criticism: None, although there have been various estimates of the ISEW
and GPI where this item has been omitted or overlooked (e.g., Hamilton,
1999). This oversight, it seems, is due to researchers being unaware of the
need to subtract current expenditure on consumer durables. A broader rec-
ognition of the theoretical foundation underlying these alternative indexes
is likely to reduce the frequency of oversight.

3.8. DISSERVICESISSERVICES GENERATED BYENERATED BY ECONOMICCONOMIC ACTIVITYCTIVITY

The items so far discussed make a positive contribution to the psychic
income of a nation. As I mentioned earlier, the economic process involves
a range of irksome activities while it also generates many undesirable side-
effects. To extend the concept of psychic income to that of ‘net psychic
income’, the cost of irksome and psychic outgo-related aspects must be
deducted. The ISEW, GPI, and SNBI do this by deducting the following:

• the cost of noise pollution,
• the cost of commuting,
• the cost of crime,
• the cost of underemployment,
• in some cases, the cost of unemployment,
• the cost of lost leisure time.

Criticism: There are three main criticisms. First, the lack of appropriate
data and need to make heroic assumptions ensure the values of these items
are likely to be, at best, distant approximations of their correct value. Sec-
ond, since there have been a wide variety of different methods used to cal-
culate these items, the inconsistency problem again emerges. Third, there is
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the belief that some of these items should not be deducted at all. Accord-
ing to the logic of Rymes (1992), the cost of noise pollution, the cost of
commuting, and the cost of lost leisure time would be factored into the
labour supply decisions made by workers. Thus, the amount of personal
consumption expenditure, for example, would reflect the additional benefits
from work (money income) that are desired by workers to compensate for
having to endure the undesirable side-effects of economic activity. Subtract-
ing the costs listed above is a case of double-counting.
Response: There is no doubt that workers do factor these costs into their
labour supply decisions. However, if the undesirable side-effects of eco-
nomic activity are not deducted, personal consumption expenditure will
overstate the psychic benefits generated by the economic process. That is,
the additional consumption required for compensation purposes will count
as an additional benefit when, in fact, its role is to offset the psychic dis-
benefit of undesirable and irksome activities.

3.9. DEFENSIVE ANDEFENSIVE AND REHABILITATIVEEHABILITATIVE EXPENDITURESXPENDITURES

A large portion of the human-made capital produced each year does not
contribute to the psychic income of a nation. It is produced to prevent the
undesirable side-effects of the economic process reducing the psychic
income enjoyed in the future. In calculating the ISEW, GPI, and SNBI,
the following defensive and rehabilitative expenditures are subtracted from
the running total:

• the cost of household pollution abatement,
• the cost of vehicle accidents,
• the cost of family breakdown,
• in some cases, a certain percentage of private health expenditure

assumed to constitute a form of defensive expenditure.

Criticism: The subtraction of defensive expenditures has been widely criti-
cised (Maler, 1991; United Nations Statistical Division 1993; Hamilton,
1994, 1996; and Neumayer, 1999). It has been suggested that the concept
of defensive expenditure is very dubious because it is impossible to draw
the line between what does and does not constitute a defensive form of
expenditure. For example, as Neumayer (1999, p. 83) argues: ‘‘If health
expenditures are defensive expenditures against illness, why should food
and drinking expenditures not count as defensive expenditures against hun-
ger and thirst? Are holiday and entertainment expenditures defensive
expenditures against boredom? Should they all be subtracted from personal
consumption expenditures?’’ Furthermore, a United Nations review of
national accounting has argued that when the concept of defensive expen-
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ditures is pushed to its logical conclusion, scarcely any consumption expen-
diture contributes to an improvement in human welfare.
Response: There is some degree of truth in the above criticism. Certainly
some percentage of food and drinking expenditure is defensive, as is spend-
ing on clothes and housing. However, there is a fundamental difference
between necessary expenditure on such things as food and drink and
expenditures people feel increasingly required to make to protect them-
selves against the unwanted side-effects of the economic process. It is safe
to say that the latter are defensive in nature and the majority of the former
are not. In addition, if personal consumption expenditure was confined to
defensive measures only, a lot less spending would take place since, for
example, expenditure on cosmetic surgery would not occur. Nor would
spending on gourmet food at a restaurant. Perhaps there is some justifica-
tion for counting only half of all money spent on food and drink as wel-
fare enhancing? As it is, where calculations of the ISEW, GPI, and SNBI
involve deductions for defensive expenditures (e.g., private health and edu-
cation expenditure), only a percentage of the total expenditure is deducted.
While not directly criticising the subtraction of defensive expenditures,

some observers have stressed the need to attribute the cost of such expendi-
tures to the year in which the injurious activities took place (e.g., Leipert,
1986). As is quite rightly argued, a failure to address this issue will result
in the overstatement of the economic welfare of earlier years. Except for
the ISEW calculated for Austria by Stockhammer et al. (1997), little has
been done in this regard. The lack of any action is due largely to the diffi-
culty in assigning the present cost of defensive expenditures to the years in
which the damaging activities took place. To date, the overall impact on
the ISEW, GPI, and SNBI of subtracting defensive expenditures has been
less significant than with other costs. This may not, however, continue to
be the case. Hence, in order for future calculations of the ISEW, GPI, and
SNBI to better approximate the economic welfare generated in a given
year, it will be necessary for the present cost of damaging activities to be
imputed and attributed to past years.

3.10. NETET PRODUCERRODUCER GOODSOODS INVESTMENTNVESTMENT

The inclusion of this particular item is contentious. One of the key implica-
tions of the Fisherian concept of income and capital is that additions to
the stock of human-made capital should not be counted as income. The
ISEW and related indexes go a long way towards ensuring this by subtract-
ing current expenditure on consumer durables and by not adding current
government expenditure on human-made capital. However, the calculation
of the ISEW, GPI, and SNBI includes the net investment in the stock of
producer goods (plant, machinery, and equipment). If the calculation of
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this item was based on an estimate of the net increase in the total stock of
producer goods, as it is in the calculation of conventional measures of
national income, the inclusion of this item would be inconsistent with Fish-
er’s concept of income and capital. It is not, however, calculated in this
manner. Rather, net capital investment is calculated as the increase in the
stock of producer goods above the amount required to keep the quantity
of producer goods per worker intact. As contentious as this item is, there
is some justification for its inclusion. Because of the complementarity
between human-made and natural capital (Daly, 1996; Lawn, 1999, 2000a,
b), sustainable economic welfare requires both forms of capital to be non-
declining. In terms of human-made capital, this implies that the quantity
of producer goods per worker must not fall. Therefore, should the stock of
producer goods be greater than the necessary minimum requirement, the
difference constitutes an increase in a nation’s productive capacity. This, of
course, is a clear benefit.

3.11. NETET FOREIGNOREIGN LENDING/ENDING/BORROWINGORROWING

This item is included because a nation’s long-term capacity to sustain the
psychic income generated by the economic process depends very much on
whether natural and human-made capital is domestically or foreign owned.
Evidence clearly indicates that many countries with large foreign debts
have difficulty maintaining the investment levels needed to keep their stock
of human-made capital intact. Furthermore, they are often forced to liqui-
date natural capital stocks to repay debt (George, 1988).

3.12. COST OFOST OF SACRIFICEDACRIFICED NATURALATURAL CAPITALAPITAL SERVICESERVICES

As I explained earlier, one of the major implications of Fisher’s concept of
income and capital is its recognition of the continual maintenance of
human-made capital as a cost. The cost is eventually borne out by way of
the natural capital services lost in obtaining the throughput required to
keep the stock of human-made capital intact. To be consistent with the
Fisherian concept of income and capital, it is necessary to deduct the cost
of the lost source, sink, and life-support services provided by natural capi-
tal. The ISEW and GPI do this by deducting the following:

• the loss of farmland and the cost of resource depletion (lost source ser-
vices of natural capital),

• the cost of ozone depletion and air and water pollution (lost sink services
of natural capital),

• the cost of long-term environmental damage and the loss of wetlands
and old-growth forests (lost life-support services of natural capital).
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Criticism #1: In terms of the cost of non-renewable resource depletion,
there is, again, little if any consistency in the methods used by the ISEW
and GPI proponents. This has attracted criticism in itself. As for the meth-
ods used, Neumayer (2000) is particularly critical of the rationale behind
the use of a replacement cost approach. Neumayer believes a resource rent
approach should be used. This has been done in a number of ISEW and
GPI calculations, however, the typical resource rent approach involves a
deduction of the total cost of non-renewable resource depletion. In most
instances, it also involves the assumption of escalating non-renewable
resource prices. Neumayer argues against the deduction of the total cost of
non-renewable resource depletion by claiming that El Serafy’s (1989) ‘user
cost’ formula is the correct means of calculating resource rents. The signifi-
cance of El Serafy’s user cost formula is that only a portion of the total
cost of resource depletion is deducted.
Response: I agree entirely with Neumayer regarding the El Serafy user cost
formula, although the interest rate used in the formula (see Equation (1)
below) should be replaced by the regeneration rate of the renewable
resource that must be cultivated to keep the total stock of natural capital
intact (Lawn, 1998). However, I disagree with Neumayer’s argument
against the use of a replacement cost approach. Neumayer dislikes the
replacement cost approach because he believes there is no reason why non-
renewable resources have to be fully replaced in the present when there are
reserves available for many years to come. If there is no current require-
ment to fully replace non-renewable resources then, according to Neuma-
yer, it is wrong to use a replacement cost approach to calculate the cost of
depletion. I disagree with Neumayer because the ISEW and related mea-
sures are interested in the sustainability of, as well as the economic welfare
generated by, economic activity. While the present quantity of resources
being extracted from non-renewable resource stocks can be sustained for
some time without having to find or establish a renewable resource replace-
ment, this does not mean that it can be sustained indefinitely. And while it
may not be necessary to think about a replacement resource for some time,
for proper accounting purposes, the actual cost of establishing a renewable
resource substitute must be attributed to the point in time when the deple-
tion took place. Indeed, this is the basis behind the El Serafy user cost
method.
It might be argued that I am being inconsistent here – after all, I am

arguing in favour of the replacement cost approach while also promoting
the use of El Serafy’s user cost formula. The El Serafy user cost formula is
regarded as just one of many ways to execute the resource rent approach.
However, the beauty of the El Serafy user cost formula is that it can be
used to calculate resource rents and replacement costs, and so it is not
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entirely correct to say it is exclusively a resource rent method. For exam-
ple, consider the El Serafy user cost formula below:

X=R ¼ 1� 1

ð1þ rÞnþ1
ð1Þ

where X is the true income (resource rent); R, the total net receipts (gross
receipts less extraction costs); r, the discount rate (or regeneration rate of
renewable resource in the case of a strong sustainability approach); n, the
number of periods over which the resource is to be liquidated; R� X, the
user cost or the amount of total net receipts that must be set aside to
establish a replacement asset to ensure a perpetual income stream.
This user cost approach is a resource rent method in that the portion of

the proceeds from resource extraction that does not constitute a user cost
is a genuine resource rent (X). It is also a replacement cost method in that
the portion of the proceeds from resource extraction that does constitute a
user cost is, in fact, the genuine cost of resource asset replacement
(R ) X). Since it is the user cost that ought to be deducted when calculat-
ing the ISEW, GPI, and SNBI, the El Serafy formula serves its purpose as
a replacement cost means of estimating the cost of resource depletion.
Criticism #2: Neumayer (2000) is critical of the assumed escalation of
future non-renewable resource prices when most commodity prices have
tended to fall in real terms.
Response: Neumayer’s observation that most commodity prices have not
increased in real terms is entirely correct. Nevertheless, in view of the
expected life of many non-renewable resources and the projected rates of
depletion, the price of non-renewable resources should have already begun
to rise to reflect their impending absolute scarcity. That they have not
simply reflects the fact that markets, while very good at signalling relative
scarcities (e.g., the scarcity of oil relative to coal), are woefully inadequate
at signalling the absolute scarcity of the total quantity of all low entropy
resources available for current and future production (Howarth and Norg-
aard, 1990; Norgaard, 1990; Bishop, 1993; Daly, 1996; Lawn, 2002).
Should one use the actual market prices of non-renewable resources to
assist in the calculation of the ISEW, GPI, and SNBI if they fail to reflect
their increasing absolute scarcity? I think not. To get an accurate picture
of sustainable economic welfare, one should use the best estimate of rising
non-renewable resource prices. Many studies have used a 3% escalation
factor. In the calculation of the SNBI (Lawn and Sanders, 1999; Lawn,
2000a), a 2% escalation factor was assumed. In all, an assumed escalation
of non-renewable resource prices seems justified.
Criticism #3: Another highly contentious issue is whether the deduction
term for the cost of ozone depletion, long-term environmental damage,
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and lost old-growth forests should, in each case, be a cumulative total. By
cumulative I mean that the amount deducted for each year is equal to con-
tribution made to the cost for the year in question plus the accumulated
cost from previous years. Neumayer (2000) believes this is wrong since it
involves double counting. He believes that only the present cost should be
deducted.
Response: Neumayer has a very good point here and unless accumulation
of the cost can be adequately justified, it should be abandoned. However, I
believe accumulation of the cost can be justified because, as explained at
the beginning of the paper, the ISEW, GPI, and SNBI measure the sustain-
able economic welfare of a nation at the time it is being experienced. In
other words, the ISEW for a particular year is an estimation of the sustain-
able economic welfare being experienced by a nation’s citizens in that year.
In the case of ozone depletion, long-term environmental damage, and lost
old-growth forests, the impact on the sustainable economic welfare in a
given year depends very much on what has happened in the past. Hence,
the total cost in any given year must reflect the amount required to com-
pensate a nation’s citizens in that year – in a sense, a compensatory fund –
for the cumulative impact on the ozone layer and old-growth forests of
past as well as present economic activities.

4. The need for a more robust and consistent set of valuation methods

In no way should the criticism of the valuation methods used to calculate
the ISEW, GPI, and SNBI be rejected out of hand by the advocates of
these alternative indexes. Instead, heeding the criticism and finding better
and more robust means of valuation should strengthen the ISEW, GPI,
and SNBI as well as the case for them. However, the most urgently needed
refinement of the ISEW, GPI, and SNBI concerns the establishment of a
consistent set of valuation methods. To date, there have been as many as
five different approaches to the calculation of some of the items that make
up these alternative indexes. In addition, the inconsistency problem extends
to the choice of items. For example, in some studies, the imputed value of
leisure time is added (Lawn and Sanders, 1999; Lawn, 2000a); in others,
the value of lost leisure time is deducted (Redefining Progress, 1995); and
in others, there is no inclusion of leisure at all (Daly and Cobb, 1989;
Stockhammer et al., 1997). Furthermore, the inconsistency problem is com-
pounded by the existence of three different names for essentially the same
index.
Most people are aware of the United Nations System of National

Accounts (SNA). The SNA sets out the standardised methods by which
GDP and other conventional macroeconomic indicators are calculated. A
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consistent set of valuation methods and procedures, as well as an agreed
upon name, is also required for the ISEW, GPI, and SNBI. While it is
unlikely that governments would initially acknowledge and certify the new
index and its methodology, professional and academic organisations and
societies are much more likely to do so. This is critically important. The
eventual acceptance of a new welfare index – including its eventual use as
a policy-guiding barometer – is likely to depend heavily upon its recogni-
tion by large, reputable organisations.

4.1. A SUITABLEUITABLE NAME FOR ANAME FOR AN ALTERNATIVELTERNATIVE WELFAREELFARE INDEXNDEX

It is not for me to say which of the three current names categorically stands
as the best name for an alternative welfare index. Apart from anything else,
there may be a superior name that has not yet been suggested. Nevertheless, a
number of factors should be taken into account when determining an agreed-
upon name. First, the name must be short and simple. Second, the name must
describe, in a non-technical fashion, what is being measured. Third, the name
must avoid alienation. People from whatever background or position in soci-
ety must feel, from the name alone, that they are an integral, living element
of the index – not just another statistic. For these reasons, I lean towards the
Genuine Progress Indicator as the best name so far devised.

4.2. A STANDARDISEDTANDARDISED SET OFET OF ITEMS ANDTEMS AND VALUATIONALUATION METHODS TOETHODS TO

CALCULATE THEALCULATE THE INDEXNDEX

Any move towards the standardisation of items and valuation methods
must take into account the availability of the data required to calculate the
individual items. After all, if the aim of standardisation is to eliminate
inconsistency and facilitate inter-country comparisons, there is little point
agreeing on the items if the data needed to calculate certain items is not
readily available in many countries. From my own experience in calculating
the SNBI for Australia – a country possessing a wealth of statistical infor-
mation – I am acutely aware of the difficulty obtaining appropriate data.
Data availability will undoubtedly be a more pressing problem in many
Third World countries. If, in trying to establish a standardised welfare
index, the lack of available data leads to an index with so few items as to
render it superfluous, it may be expedient to have two indexes – a more
comprehensive index for countries with the necessary data; an abridged ver-
sion to be calculated for all countries to permit inter-country comparisons.
Second, the choice of valuation technique for each particular item should

be aimed at minimising the subjectivity required on the part of the
researcher. By subjectivity, I mean the extent to which the researcher is left
to make one’s own assumptions in order to calculate the individual item in
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question. Maximising objectivity lends itself to a greater degree of consen-
sus that is clearly necessary for an alternative welfare index to be broadly
accepted by reputable organisations as well as the wider community.

5. Conclusion

As imperfect as the ISEW, GPI, and SNBI are, the illumination of a
sound theoretical foundation has gone a long way to strengthening the
case for these alternative indexes. However, the absence of a more robust
and consistent set of valuation methods remains. It is the task of the
ISEW, GPI, and SNBI proponents to ameliorate this problem. Only then
will these indexes and the threshold hypothesis they seek to confirm gain
broad acceptance. This is of major importance and a continuing challenge
to ecological economists at a time when nations urgently need to reject
growthmania in order to achieve sustainable development.
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