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Abstract

Measuring a country’s welfare and subsequently ranking it with respect to other states is
becoming increasingly popular and also useful. In spite of the diversified portfolio of indicators
available to assess a country’s welfare, not all of them look towards the community, a sustainable
future and the environment. An interesting question arises: to what extent do the most important
welfare indicators account for the environmental component? This study aims to critically analyse
the most important welfare indicators from an environmental perspective so as to identify
appropriate tools for measuring the sustainable welfare of a country.

Key words: welfare, environment, sustainable development, welfare indicators, GDP
J.E.L. classification: D60, EO1, O11, Q01, Q56.

1. Introduction

It is widely recognized by the specialized literature the importance of measuring the welfare of a
country, irrespective of whether that recognition is done by members of the academic circles, policy
makers, public officers or the media. More than that, it is very useful in judging the position of a
country’s economy over time or relative to that of other countries. This interesting fact is
accompanied by a diversification of the indicators designed to quantify a state’s ‘welfare’. If several
decades ago there was almost a common ground in that the real GDP per capita was the only
indicator able to fully measure the standard of living within a country (some economists even
substitute the GDP with the phrase ‘standard of living’), nowadays we have at our disposal a
diversified portfolio of indicators, different in structure, methods of computation or manner of
application (proof of their political importance in the decision making process). The new generation
of welfare indicators that does not cease to appear as the boundaries of knowledge are continuously
pushed forward, comes as an alternative to the old ones (excessively focused on the GDP) that do not
fully gauge a country’s welfare (and it’s various dimensions related to the economy, society and the
environment) and aren’t representative or conclusive enough to capture all the relevant aspects.

Furthermore, a country’s welfare cannot be measured in static terms, by disconnecting it from
the surrounding environment (from which it draws its resources) or from the reverberations upon
the future generations (on which current decisions and actions will take effect). Thus, a welfare
indicator must also look towards the community, a sustainable future and the environment. The
growth in GDP of a country may imply that social and environmental wastes are produced in the
economic system, and excluding them from the indicator can distort the welfare value of that
country. In this context, an obvious question arises: to what extent the current most important
welfare indicators account for the environmental component when assessing a country’s welfare?

The aim of the study is to critically analyse the most important welfare indicators from an
environmental perspective so as to recommend the most appropriate instruments for measuring the
sustainable welfare of a country. There are various different types of indicators used in measuring a
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state’s welfare; nonetheless, the paper focuses, on the one hand, on the most widely used traditional
indicators and, on the other hand, on the new generation of “green” indicators, able to cover the
environmental dimension of a state’s welfare. The paper wishes to identify those environmentally
relevant welfare indicators which could be further used in more in-depth studies on a country’s welfare.

The rest of the paper is structured as follows: part 2 briefly captures the current state of the
specialized literature on the topic, part 3 critically presents the most important welfare indicators,
while part 4 is dedicated to discussions of and conclusions on the most appropriate environmentally
relevant welfare indicators for measuring the welfare of a country.

2. Measuring a county’s welfare

One can notice that in the last decades, there was an increasing interest in analysing welfare
indicators. Numerous studies have ranked countries according to various welfare metrics. There are
studies that focus on monetary indicators (by looking directly in the national accounts of an
economy as a whole or at households, or by capturing the monetary influence of other components
of well-being, like leisure time and income distribution) as there are studies which adopt non-
monetary indices (like indicators of social conditions and environmental quality, indicators
referring to happiness and life-satisfaction). Given the limited space available, we cannot mention
all the contributions in the specialized literature referring to welfare metrics; nevertheless, some of
the most relevant ones consider (apud Hussain, 2016, pp. 1-3): the relation between a state’s
welfare and poverty (Kangas and Ritakallio, 2007, pp. 119-123), the interlinkages to deprivation
(Whelan and Maitre, 2005, pp. 423-425), the quality of life and social well-being (Glatzer, 2012,
pp- 381-398), social progress as a measure for worldwide social development (Estes, 2010, p. 363),
inequalities as factors that affect welfare on a social, political and cultural level (Lancee and van de
Werfhorst, 2012, pp. 1166-1178), human development and its connexions with the social capital
(Christoforou, 2010, pp. 191-193), etc.

Some of the most relevant papers just describe the main welfare indicators available on the
market. Others analyse the main welfare indicators in a more critical manner. Analysing the
alternatives to GDP as measures of social welfare/progress van den Bergh and Antal (2014, p. 10)
concluded that the Index of Sustainable Economic Welfare (ISEW) seems to be the best choice
instead of GDP. They argued that the constant interest and suggestions for improving the ISEW
approach are the evidences of the desire for turning it in the number one welfare indicator. Boarini et
al. (2006, pp. 6-7) studying the alternative measures of well-being have found that welfare cannot be
measured just in terms of money. They summarize that GDP or other traditional monetary welfare
indicator should be complemented with indicators pertaining to social and environmental conditions.

Others have also criticized the GDP being used as a proxy of social welfare. Criticism has come
since the 1960s from some of the most respected economists of the 20th century, including various
Nobel laureates (as stated by van den Bergh and Antal (2014, p. 2) who provide a list of 20 important
economist who criticized the excessive use of GDP as a measure of welfare). Some of the arguments
provided fall into one of the following categories (van den Bergh, 2009, pp. 2-3): principles of proper
accounting, intertemporal considerations, lexicographic preferences, empirical studies of happiness,
income distribution, relative income and rivalry for status, formal versus informal economy,
environmental externalities and depletion of natural resources. Yet again, one can see the importance
of the environment and its absence from the current form of the GDP, as it, the GDP, does not capture
natural capital depreciation, including environmental change and depletion of resource supplies.

3. The most relevant social welfare indicators

GDP per capita

The real Gross Domestic Product (GDP) per capita still plays a central role in ranking countries
in accordance with their economic development. Even if GDP was never intended to be a welfare
indicator (Nordhaus and Tobin, 1972, p. 4), it continues to be a crude measure of welfare (Hussain,
2016, p. 3). As mentioned by the OECD (2015, p. 3), the real GDP per capita is a basic indicator of
the economic performance and is commonly used to measure the average standard of living or
economic well-being. In these conditions the GDP is frequently identified with welfare. It’s



needless to say that often in literature the GDP is even considered synonymous with the concept of
welfare. This is illustrated clearly by substituting common phrase “standard of living”.

The growth of the level of production of goods and services is a key factor in determining how
the economy works. The real GDP per capita growth rate pretends to indicate the increase of
income of every citizen of a state. As a single composite indicator, real GDP per capita is a
powerful summary indicator of economic development. As Hussain (2016, p. 3) mentions, this
indicator could be useful in measuring the general level of welfare but within an average analysis.

Given the fact that an important problem of this type of analysis is that it doesn’t take into
consideration the distribution within the society, the accuracy of the GDP per capita as a welfare
indicator is debatable. Although it is a very important instrument used to capture the economic
component of sustainable development, GDP doesn’t directly and fully gauge a country’s
sustainable development. Moreover, it doesn’t distinguish between sustainable and unsustainable
activities or even between beneficial and harmful economic activities. For example, natural
disasters, as earthquakes, tsunami or hurricanes, have a positive impact on the GDP growth. The
same trend was identified in the cases of crime increases or even the depletion of natural resources.

Moreover, GDP is not able to capture the depreciation of the natural capital nor doesn’t it
adequately reflect the negative externalities such as pollution and natural capital depreciation
associated with environmental changes (e.g. deforestation) — pointing to some countries that are
more prosperous than they would be in reality.

Starting with the *60s, welfare became a multidimensional concept, thus paving the way for a new
generation of indicators called to replace the GDP and to better capture this continuously changeable
notion. As stated by the OECD, GDP “remains the most important measure of total economic
activity, but other measures may better reflect other aspects of the economy” (OECD, 2015, p. 3).

The Index of Sustainable Economic Welfare and Genuine Progress Indicator

This category of indicators represents a possible solution to some of the most important
deficiencies of the traditional GDP. The Index of Sustainable Economic Welfare (ISEW) is one of the
most recognizable welfare indicator and was designed by Daly and Cobb (1989, pp. 1-15). The core
of the ISEW is represented by the private consumption; it is common knowledge that the GDP has
the same philosophy of construction.

According to Stockhammer et al. (1997, p. 23), distribution is a part of welfare itself. They
emphasized that welfare exists only if the entire society takes part in its construction. The components
that increase the economic welfare are considered to be positive, while the components that reduce the
economic welfare are considered negative. For example, some positive benefits are the services arising
from the work of domestic / household, durable goods and transport networks, while negative elements
are the costs of health and education (because they are considered defensive expenses), the cost of
durable goods, the commuting and traffic accidents. There are several other costs related to the envi-
ronmental dimension that ISEW captures, like air and water pollution, deforestation, loss of farmland or
waste of non-renewable resources. The latter is a cost that will be deducted from the estimates of the
current generation but will be assumed by the future generations (Pulselli et al., 2006, p. 276).

The Genuine Progress Indicator (GPI) differs from ISEW just by the types of corrections or
adjustments that are included in the main formula. Other important issues captured by the GPI are
voluntary work, criminality, divorce, leisure, unemployment and deterioration of the ozone layer (van
den Bergh and Antal, 2014, p. 4).

Nevertheless, the ISEW is not as available as the GDP. ISEW was in fact estimated just for a
limited number of countries (Lawn, 2003, p. 110). But just using the available data, one could see that
while the GDP is growing, ISEW follows another path: it seems to be constant or even decreasing
after a certain time. Some of the reasons for the decoupling of ISEW from the GDP refer to the
replacing of the informal production of household services market (e.g. childcare), increasing
inequality, depleting of the natural resources and emerging global environmental problems (global
warming, deforestation, acid rain, air and water pollution, loss of biodiversity etc.).

Even so, ISEW is not a perfect indicator of social welfare. This indicator has been criticized for a
series of disadvantages such as the arbitrary selection of the variables to be included or excluded from
the indicator, the calculation method and the presumption that GDP is not an indicator of economic
welfare, but rather an indicator of aggregate economic output (Neumayer, 1999, p. 95, 2000, p. 350).



He also has drawn attention to the inconsistencies in the methodology for calculating this indicator.

Another problem of the ISEW index derives from the fact that this does not imply genuinely
achieving the proposed goals. From the beginning, environmentalist economists designed and
developed the ISEW having in mind the idea of strong sustainability. This is why Neumayer (2000, p.
360) argues that ISEW doesn’t recognise the differences between national’/human capital and natural
capital and also between the different forms of natural capital (renewable and non-renewable resources).

Besides the criticism revealed by Neumayer (2000, pp. 347-364), Philip Lawn emphasizes that the
ISEW, as well as GPI, requires more robust monetary evaluation to reach the status of acceptable
social welfare indicator (Lawn, 2003, p. 116).

Sustainable or green GDP

Sustainable or green GDP is an index of economic growth strongly connected with the
environmental component. Sustainable GDP, like the previous indicators, starts building on the
GDP, but diminishes it with losses in biodiversity, as well as all costs caused by the climate
change. This indicator has been designed in order to correct the omissions left out by the GDP, by
not taking into account the goods and services that are not on the market. The Green GDP
proponents argue that the GDP does not fully reflect the traditional economic welfare and can even
transmit misleading information on a country's economic growth (Yang and Poon, 2013, p. 560).
This is because the GDP does not adequately reflect negative externalities such as pollution and
depreciation of natural capital associated with environmental changes and damages (e.g.
deforestation). The green indicator leverages the environmental component to an extent that some
countries with higher GDP but with big environmental issues and flaws are outranked by other
countries that although have a lower GDP reflect a better situation of the environment.

The green GDP indicator is rooted in the welfare economics. Some of the most important
externalities that are taken into consideration within this indicator are: noise, air and water
pollution, soil erosion, depletion, the drying of water basins, fragmentation and loss of biodiversity,
radioactivity and various toxins that affect health. Recalculation of the GDP in order to incorporate
the above mentioned externalities is not very simple, as it involves a different set of prices in the
economy. For this reason, up until now there have been just few empirical exercises aimed at
estimating the sustainable GDP.

The most popular indicator associated with the green GDP is Hueting’s Sustainable National
Income (SNI), which was developed for the Netherlands (Gerlagh et al., 2002, pp. 157-174) following
the conceptual work of Hueting (1980, pp. 1-257). This can be seen as reflecting the concept of
sustainable income with the assumption that individuals are feeling better if surrounding vital functions
remain indefinitely available. SNI uses a general equilibrium model in order to calculate the impact on
national income caused by imposing sustainability for the most important environmental themes.

Data on the abatement costs associated with these environmental issues are integrated into an
existing general equilibrium model and adapted in a specific way. This approach claims that
environmental degradation value equals the cost of conservation. El Serafy (2001, p. 193) criticized this
method, arguing instead for the user cost method, which would lead to higher sustainable revenue,
where the difference will depend on the rate of depletion of natural resources. He emphasizes that a
static general equilibrium is required whereas some of the constraints of sustainability related to nine
environmental issues are so interrelated that technical measures would not be able to achieve.

Sustainable GDP was often criticized for its gaps. For example, some critics stress out that it is
very difficult to quantify in monetary terms the values involved in diminishing the traditional GDP.
It lies in the difficulty of valuing certain environmental assets that are not actually traded on the
market and have not a value determined on this or they are non-negotiable. If the evaluation is done
indirectly, there is a possibility that these calculations to be based on speculation or theoretical
assumptions, that could be very far from reality.

Genuine Savings

An important measurement that targets the intertemporal problems is the Genuine Savings (GS)
indicator. GS measures how the total capital stock of a nation changes year by year. The total
capital encompasses all those assets from which the population obtains welfare directly or
indirectly. GS is made up of produced capital (infrastructure, machines, buildings, etc.), human



capital, social capital and natural capital (Hanley et al., 2015, p. 780). The last component is
represented by non-renewable and renewable resources such as coal/oil/natural gas reserves and
forests, ecosystems and the global climate system. Some parts of the natural capital values are
priced by the market (e.g. oil, timber, salt deposits), while some other parts cannot be fully
quantified (e.g. air and landscape quality, biodiversity). This inconvenient is a real challenge for all
the indicators that try to incorporate the environmental component.

GS is based on the assumption that all the forms of capital — produced, natural, human and
social — can be aggregated in monetary units and are perfectly interchangeable in terms of
maintaining welfare over time (Greasley et al., 2014, p. 171). These theoretical postulates support
the theory of weak sustainability, unlike the strong sustainability theory that denies the possibility
of aggregation of monetized values for all types of capital and the possibility of replacing them
indefinitely.

Boos (2015, p. 4176) highlighted that the GS is the most useful indicator in terms of monetary
sustainability and therefore could serve as a complement to other economic indicators. Some years
ago the Genuine Savings has been adopted by the World Bank as a central indicator under the name
“adjusted net savings”. Adjusted net savings may be defined as traditional net savings, but subject
to a number of corrections. The World Bank calculated the value of the GS for most of the
countries in the world. The results show that, in general, GS is at less than half the value of gross
savings made by a country (World Bank, 2006, pp. 163-168).

Although the GS is considered to be by far the most developed indicator for measuring welfare,
it is facing a lot of criticisms from the academic as well as professional world. The main
disadvantage of the GS indicator is considered the fact that natural capital losses are not considered
alarming, as long as they are offset by produced and human capital (weak sustainability).
Moreover, a positive value of the GS is not always encouraging, because it does not always reflect
environmental sustainability. Other important disadvantages are related to the methodology of
quantifying the “immeasurable” components, especially those from the natural resources chapter
(mentioned above). More than that, researchers criticize the GS for the over-simplistic
methodology, considering that it is not possible to measure environmental and economic changes in
one indicator. Another disadvantage is related to the partial perspective of this welfare indicator. As
van den Bergh and Antal (2014, p. 7) mention, the GS indicator neglects the historical contexts.
They also explain that a country that has wasted all its natural resources can register with difficulty
a negative GS afterwards.

Human Development Index

The Human Development Index (HDI) of the United Nations, is another type of welfare indicator
that accounts for the average performance registered in the three key dimensions of the human
development: quality of life (health), education and standard of living. The HDI is calculated using
the geometric mean of the values resulting from each of the three dimensions. As opposed to the
previous types of indicators, HDI is not expressed by a monetary value.

The wellbeing dimension of the HDI is measured by taking into account the life expectancy at
birth while the education component is calculated by considering the average years of schooling for
adults and expected years of schooling for children of school age. The standard of living component
is rooted in the gross national income per capita (GNI). The resulting values for the three dimensions
of the HDI are then aggregated into a composite index, using geometric mean. The final result of the
index takes a value from O to 1. The HDI approach has a strong arbitrary character given the arbitrary
selection of the components and the arbitrary aggregation procedure.

From our point on view, the main disadvantage of HDI, compared with other indicators, is
related to the complete neglect of the environmental component. The human wellbeing cannot be
measured without taking into consideration the quality of water or air, radioactivity and various
toxins that affect health or even the degree of deforestation. Despite the disadvantages mentioned
above, HDI is considered to be an improvement over the GDP, especially for the assessment of
changes in the developing countries.



4. Conclusions and final remarks

The findings of this paper revealed that all the analysed welfare indicators are far from being
perfect. Moreover, the indicators are constantly criticized with regard to their composition or
methodological approach. On the one hand we have the GDP per capita and Human Development
Index which almost entirely neglect the environmental dimension of the welfare, are not really
representative and have various miscalculations. On the other hand, we observed that “green”
indicators have an unclear or a simplistic methodology, are built on strong arbitrary variables or
cannot totally gauge the environmental component.

Given those mentioned above it’s pretty hard to emphasize a leading indicator that will facilitate
the measuring of sustainable welfare. In order to have a clearer image of the differences between
all the analysed indicators, we have tackled the indicators by applying two filters: the first takes
into account the environmental dimension of sustainable development and gauges the
representativeness of the environmental component within the welfare indicator, and the second
derives from the need of the statistical data and is represented by the data availability. All the
indicators are assessed on a scale from “very low” to “very high” for both filters.

For a clearer visualised comparison among the indicators we decided to represent the results on
a two-dimensional graph (see Figure 1). The indicators with a high environmental
representativeness can be found on the right side of the graph, while those which neglect this
component or underestimate it should be positioned on the left side. With regard to the data
availability we can observe that the upper side of the graph is dedicated to those indicators with a
large availability, in contrast with “hard to find” welfare measures positioned in the lower side.

Analysing Figure 1 we can notice that indicators with the weakest representativeness of the
environmental dimension are the GDP per capita and Human Development Index (left hemisphere
of the graph). Although their large availability (being positioned in the middle and upper limit of
the graph) and the involvement of globally important institutions in their estimation, these
indicators underestimate the importance of the environmental dimension when assessing the level
of welfare. Thus, GDP and HDI are almost useless when it comes to analyse the welfare of a
country/region from a multidimensional perspective, including the environmental dimension.

Figure 1. Welfare indicators’ evaluation
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On the opposite side one can see the ISEW and the green GDP as having a high representativeness
of the “green” component but with a low availability of the statistical data (lower limit of the graph),
making almost impossible the ranking and comparison of various different countries. Even though
these indicators fit with “the portrait” of the sustainable welfare indicator, the lack of statistical
estimations makes them useful only for country case analyses. Even if this study revealed that all
analysed welfare indicators are far from being perfect, we would like to emphasize the indicator
that converges towards the concept of sustainable welfare. The Genuine Savings indicator adopted
by the World Bank as a central indicator under the name “adjusted net savings” is distinguished by
a strong representativeness of the environmental component as well as by a high availability of the
statistical data. Moreover, GS is a balanced indicator which arises from its positioning on the



bisector of the graph (the diagonal line that divides the chart into two equal parts).

We are aware that this indicator requires many improvements, but at the moment it is the most
appropriate tool for measuring the sustainable welfare and has a very good prospect for constant
amelioration under the umbrella of the World Bank.
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