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Summary: There is a wide-spread feeling among economists, statisticians and policy 
makers that society needs to develop measures which go “beyond GDP”. Most 
recently, the publication of the Stiglitz-Sen-Fitoussi Report the call for proper 
measurement of human well-being and sustainable development has increased 
considerably. However, the last few decades have seen the introduction of countless 
composite indicators and indicator sets, none of which has been adopted 
unanimously as the alternative to GDP.  

This conceptual framework and indicator system which can describe human well-
being and sustainable development appropriately. The conceptual framework is 
based on the Stiglitz-Sen-Fitoussi Report as well as the sustainability concept as put 
forward by the Brundtland Commission (“Our Common Future”). The proposed 
indicator system distinguishes the human well-being for a country in the “here and 
now”, and compares it to the well-being for future generations (“later”) and people 
elsewhere on the planet (“elsewhere”). 

The framework is illustrated by providing an empirical application using the World 
Development Indicators of the World Bank.  
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1. Introduction1

There is a wide-spread feeling that society needs a better statistical ‘compass’. It is 

argued that in defining our societal goals we should go beyond economic indicators 

such as Gross Domestic Product (GDP). Although this macro-economic indicator 

plays an important role in society and government policy, it is widely acknowledged 

that GDP does not cover all issues relating to human well-being and sustainable 

development. 

The last two decades have seen a huge proliferation of methods and 

indicators to measure sustainable development. In light of the great variety in 

existing sustainable development indicator (SDI) sets, there is a need to harmonise 

the measurement of sustainable development. 

Section two of this paper gives a short overview of the literature on the 

measurement of “GDP and Beyond” and identifies the main debates in the statistical 

work as far as the measurement of sustainable development are concerned. In 

section three a conceptual framework to measure sustainable development is 

presented. Section four presents the actual measurement system which consists of 

three dashboards, presenting indicators for current well-being, as well as indicators 

focusing on the needs of future generations (capital indicators) and indicators which 

capture the (environmental) pressure of a country on the rest of the world. In other 

words, three different dashboards are presented to chart human well-being “here and 

now”, “later” and “elsewhere”. Section five presents some empirical applications 

showing to what extent international differences in GDP per head of population 

match with international variation of well-being indicators. Besides, indicators are 

presented which give an idea to what extent vital resources were depleted because of 

which the future potential of well-being might be undermined. The concluding 

section captures the main results of the paper and identifies a research agenda. 

 
1 The framework presented in this paper is based on the work by the authors for the 
Sustainability Monitor for the Netherlands (CBS et al., 2009; 2011) as well as the Task 
Force for Measuring Development (TFSD) which they chair. The TFSD is a joint endeavour 
by the UNECE, Eurostat and OECD. Other members of the task force are the World Bank, 
the European Commission and ten countries are represented (Australia, Canada, Germany, 
France, Netherlands, New Zealand, Norway, Switzerland, United Kingdom and United 
States). The TFSD will present its final report to the Conference of European Statisticians in 
June 2013. The authors would like to thank all the members of the task force and our 
collaborators on the Sustainability Monitor for their cooperation. Although the sections 1-4 
lean heavily on the work of the TFSD, the opinions expressed in this paper should not be 
interpreted as the official position of the TFSD.  
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2. Debates on “GDP and Beyond” 

Economic measurement has deep historical roots2, but its modern variety finds its 

origin in the period of the Great Depression of the 1920s and 1930s. In the following 

decades, the initial ideas were debated and elaborated by a number of prominent 

economists. Kuznets, Leontief and Stone received Nobel prizes for work related to 

the National Accounts. (Studenski, 1958; Bos, 2003). “A System of National 

Accounts and Supporting Tables, Studies in Methods” was first published in 1953. 

The handbook subsequently evolved into the System of National Accounts (SNA), 

and was updated several times to reflect the most recent insights and statistical 

developments (1960, 1964, 1968, 1993).3 The latest 2008 revision bolsters the SNA 

as one of the most important statistical standards to date (SNA, 2008). 

The SNA has been criticised since its inception for what the system 

measures and what it does not (for an overview of arguments, see van den Bergh, 

2008). Some very fundamental debates and disagreements even preceded the 

publication of the SNA guidelines.4

The critique on GDP swelled in the 1950s and 1960s n response to increasing 

environmental concerns. Influential books such as Rachel Carson's “Silent Spring” 

(1962), Garret Hardin's “Tragedy of the Commons” (1968) and Paul Ehrlich’s 

“Population Bomb” (1968) set the tone for a growing academic and popular interest 

in environmental issues. In the early 1970s the concern for negative aspects of 

growth even increased. In that year, the Club of Rome report “Limits to growth” was 

published (Meadows et al, 1972). In the same year the UN Conference on the 

Human Environment was held in Stockholm. The Conference agreed that economic 

development and environmental quality must be managed in a mutually beneficial 

way. 

 The concept of sustainable development made an international breakthrough 

 
2 The World Bank (2011) sees the Doomsday book, commissioned by William the 
Conqueror in 1058/59, as one of the first efforts to measure “wealth”.  At the end of the 17th 
century, national income estimates were produced in England (Petty, 1665; King 1696). 
Later, Francois Quesnais produced the Tableau Economique. For a history of this early 
period, see Studenski, 1958; Bos, 2003.  

3 For a link to all versions of the SNA see http://unstats.un.org/unsd/nationalaccount/hsna.asp 

4 For example, there was a large debate on the inclusion of government output as a producing 
sector. Kuznets, who was against the inclusion of government output, lost this debate against 
the Keynesian school of thinking (Lintott, 1996). The current GDP estimates would be very 
different if these debates had led to different conclusions.   
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due to the seminal Brundtland report, which was published in 1987.5 The report was 

named after Gro Harlem Brundtland, the chairperson of the United Nation’s World 

Commission on Environment and Development (WCED, 1987). The report was 

important in broadening the scope of sustainable development beyond 

environmental concerns, to include social aspects both on a national and an 

international scale. 

 Within this context the criticism of macro-economic measures such as GDP, 

which do not incorporate environmental or other external effects, swelled. This led 

to many initiatives to “correct” GDP and other macroeconomic aggregates in the 

1960s, so that they would provide a better indicator for (social) welfare or 

sustainable welfare. A variety of economic composite indicators emerged in the 

1960s and 1970s. Many focussed on aspects such as the monetization of household 

work and the "correction" for defence expenditures. In the 1970s a number of 

initiatives appeared aiming to “correct” national accounts aggregates, such as the 

Measure of Economic Well-being (MEW) (Nordhaus and Tobin, 1973) and 

Sustainable National Income (SNI) (Hueting, 1974). 

 The economic composite indicators of the 1990s built on the earlier 

“corrected” macro-economic indicators. Examples include the Index of Sustainable 

Economic Welfare (ISEW) (Cobb, 1989), the Genuine Progress indicator (GPI) 

(Cobb et al, 1995), the Index of Economic Well-being (IEWB); the Genuine Savings 

(Pearce an and Atkinson, 1993) and the Sustainable Net Benefit Indicator (Lawn and 

Sanders, 1999). 

 A second type of composite indicators, which is not based on economic 

theory, also emerged. While the methodologies for these composites vary, they are 

typically calculated as an average of a number of average indicators. The Human 

Development Index (HDI), published on an annual basis by the UNDP and which 

has a weighted value of economy, education and health, is the best known example 

(UNDP, various years). The Ecological Footprint (EF), also a very influential 

indicator, measures the requirements of consumption packages of national 

 
5 Note that the term “sustainable development” was coined, at least in an international 
document, by the International Union for the Conservation of Natural Resources (IUCN) 
which published the World Conservation Strategy (WCS) in 1980. The report did not, 
however, contain a specific definition of sustainable development.   
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economies using a land area metric (Rees and Wackernagel, 1994).6 Other examples 

of non-economic composites include the Happy Planet Index (HPI), the Sustainable 

Society Index (SSI) and the Living Planet Index (LPI).7

A third type of indicators that gained prominence in the 1990s and 2000s is 

based on the direct measurement of subjective well-being. These indicators are 

created by asking individuals about their life satisfaction or by measuring people’s 

feelings over recent episodes of their life (Kahneman and Kruger, 2006). Although 

these subjective measures have been analysed since the 1970s (Easterlin, 1974), the 

field has greatly gained in stature in the last decade (Anielski, 2007 and Layard, 

2011). 

 

These composite and wellbeing measures provide a single indicator to measure 

human well-being or sustainable development. However, it is also possible to use a 

set of indicators to measure these multidimensional phenomena. In the 1990’s and 

2000s, in the wake of the United Nations conferences in Rio (1992) and 

Johannesburg (2002), this approach became increasingly popular. The development 

started with the United Nations CSD list of indicators at the beginning of the 1990s. 

From the mid-1990s onwards, many statistical offices started to produce indicator 

sets for sustainable development or societal progress.  

 The post-Brundtland and post-Rio period has seen many national and 

international measurement initiatives.8 However, there seems to be little 

convergence towards a common approach. In the process of harmonisation of 

measurement approaches, there are still issues that need to be clarified in order to 

 
6 See http://www.footprintnetwork.org for extra information. For a critical appraisal, see van 
den Bergh and Verbruggen (1999). 

7 For the Happy Planet Index (HPI), see: happyplanetindex.org); Sustainable Society Index 
(SSI) (Van der Kerk, 2008; http://www.ssfindex.com/ssi/) and the Living Planet Index (LPI) 
(WWF, 2010). 

8 Examples include 1991 - Commission for Sustainable Development (United Nations), 2001 

– European Strategy for Sustainable Development (European Commission), 2007 – GDP and 

Beyond (European Commission), 2007 - Task Force for Measuring Sustainable Development 

(UNECE/OECD/Eurostat), 2007 – Progress of Society (OECD), 2009 - Stiglitz Commission, 

2010 – Sponsorship group on measuring progress, well-being and sustainable development 

(Eurostat, INSEE), 2012 – E-frame (European Commission). 

 



6

find a common approach. Different solutions to these key questions lead to different 

ways to measure sustainable development. It is therefore important to understand 

these varying approaches to see whether a common approach can be developed. This 

section focuses on five important issues in the field of operationalising and 

measuring sustainable development: 

• Starting point for building SDI sets 

• Ecological versus broad societal perspective 

• Integrated versus future-oriented view 

• Monetisation 

• Composite indicators versus SDI sets 

 

2.1 Starting point for building SDI sets  

There are different ways in which SDI sets can be built. In some cases a system of 

measurement is solely based on theoretical notions. An example is the capital 

approach, aiming to measure the different types of capital that should be preserved 

for future generations as a prerequisite for sustainable development. In other cases, 

stakeholders are asked to identify those areas which should be part of an SDI set. 

This description refers to two polar cases. In practice, it is difficult to classify 

approaches. Some SDI sets lean more towards the conceptual approach while others 

are more aligned with policy themes.  

 The advantage of the policy approach is the close link between indicators and 

policy. Linking the indicators to policies ensures their wide visibility. The 

disadvantage is that the indicators may be biased towards particular policy priorities 

at the expense of other aspects of sustainable development. Furthermore, it is 

difficult to ensure continuity as changes in policy priorities may make it necessary to 

replace indicators. 

 The advantage of the conceptual approach is that it looks at sustainable 

development as a whole, encompassing all its relevant aspects. It is closely related to 

measurement theory and permits the detection of the fundamental trade-offs between 

human well-being “here and now”, “elsewhere” and “later”. The disadvantage is that 

the relevance of these indicators may not be recognised by policy makers, as they 

can not be directly used for policy monitoring or formulation. Therefore, statistical 

offices may run into difficulties in ensuring stakeholder support for this kind of 

work. 
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2.2 Ecological versus broad societal perspective  

Most of the early literature on sustainable development focused on the 

environmental aspects of sustainable development. The Brundtland Report helped to 

broaden the concept to include economic, social and institutional aspects, and the 

SDI sets adopted in many countries reflect this broad concept. Of course, this broad 

view on sustainable development has its advantages as human well-being “here and 

now”, “elsewhere” and “later” is linked to more than just environmental aspects. 

Even though environmental issues are an important aspect of sustainable 

development, increasingly a broader perspective is applied. 

2.3 Integrated versus future-oriented view  

Two different views have been expressed on how to interpret the concept of 

sustainable development. The “integrated view” states that the goal of sustainable 

development is to ensure both the well-being of those currently living and the 

potential well-being of future generations. The “future-oriented view” strictly 

focuses on the well-being of future generations. Both views have their advantages 

and disadvantages.

The integrated approach aims to reconcile the needs of present and future 

generations. This approach considers both the intra- and inter-generational aspects 

important. The intra-generational aspects relate to the fairness of distribution, i.e. the 

distribution between different social groups within one country as well as the global 

distribution between the high-income and less developed countries. The inter-

generational aspects focus on the question of whether enough assets are left for 

future generations so that they can generate sufficient well-being. The integrated 

approach builds on the work of the Brundtland Commission, calling attention to the 

fundamental trade-offs between human well-being “here and now”, “elsewhere” and 

“later”. 

The future-oriented approach focuses on the inter-generational issues and is 

often operationalised in terms of the capital approach: maintenance of the stocks of 

capital is an important prerequisite to maintaining human well-being in the long run. 

This approach was the one used by the Working Group on Statistics on Sustainable 

Development (WGSSD) (CES, 2009). 

The advantage of the integrated approach is that it brings the two aspects of 

the distributional justice, the inter-generational and the intra-generational, together. 

The disadvantage is that the integrated approach can easily become a “theory of 

everything”. 
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The advantage of the future-oriented approach is that, by limiting the scope of 

sustainable development, the concept can offer policy direction. There are many 

policies aimed at the current well-being and official statistics to measure the success 

of these policies. Therefore, more efforts are needed to develop policies and 

statistics on the long-term sustainable development. There also exists a conceptually 

robust theory to guide the long-term measurement of sustainable development. The 

disadvantage is that the approach is not in line with the Brundtland Commission’s 

definition of sustainable development and with its interpretation given by most 

governments. It is difficult to concentrate policy attention on indicators that focus on 

future needs while there are many urgent problems that require attention here and 

now. 

 In case an integrated approached is followed, the Stiglitz-Sen-Fitoussi Report 

stresses that the current and future aspects of well-being should be distinguished. 

Stiglitz et al maintain that “the assessment of sustainability is complementary to the 

question of current well-being or economic performance, but must be examined 

separately”. They argue that many studies of sustainable development which do not 

make this distinction send out unclear and confusing signals. “For instance, 

confusion may arise when one tries to combine current well-being and sustainability 

into a single indicator. To take an analogy, when driving a car, a meter that added up 

in one single number the current speed of the vehicle and the remaining level of 

gasoline would not be of any help to the driver. Both pieces of information are 

critical and need to be displayed in distinct, clearly visible areas of the dashboard” 

(Stiglitz et al., 2009, p. 17). 

2.4 Monetisation 

A third debate focuses on the question as to whether it is advisable to present capital 

indicators in a monetised form. Monetary estimates of economic capital, parts of 

natural capital and R&D are nowadays quite common, but for human and social 

capital they are rare or even absent. The only estimates combining all types of 

capital are the national wealth estimates provided by the World Bank (2003, 2006 

and 2011). It should be noted that the use of monetary estimates of capital is not 

undisputed, because of the strong assumptions on which they are based (a more 

elaborate discussion on monetisation is presented in Annex II). 

 A summary estimate of the total stock of capital (national wealth) does not 

allow distinguishing between the various dimensions of well-being (‘here and now’, 

‘later’ and ‘elsewhere’). This approach is also too one-dimensional to provide policy 
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makers with detailed information concerning the trade-offs between the different 

dimensions of sustainable development. 

 One of the problems with aggregate measures of wealth (summing up the total 

value of economic, natural, human and social capital) is that the monetisation is 

based on market prices. Underlying this approach is the assumption that the market 

price reflects a perfectly functioning market. 9 

The use of market prices also implies that there is perfect substitutability 

between the various stocks of capital. Their relative scarcity is simply reflected in 

their prices. This perspective is known as weak sustainability. Many observers, 

however, advocate strong sustainability which assumes that the possibilities for 

substitution between different capital stocks are limited. This is a powerful argument 

against calculating (monetary) aggregate measures for total capital or wealth, when 

some parts of natural capital stocks are deemed to be irreplaceable (CES 2009, page 

56-57). Measures in which these declining stocks of critical capital are offset by 

rising levels of non-critical capital may be misleading from the perspective of 

sustainable development. 

 Furthermore, the Stiglitz-Sen-Fitoussi report discusses the ethical problems 

associated with discounting over generations: ‘Discounting is unavoidable from a 

practical point of view (to avoid infinite sums), but is ethically problematic: in 

principle all people should be treated equally, irrespective of their date of birth 

…anyway, whatever we do, practical indexes of welfare requiring intertemporal 

aggregation until the end of times are both hard to build, and clearly hard to 

communicate upon’ (Stiglitz et al 2009, p. 251-252; see also Samuelson 1961 and 

Fleurbaey 2008).  

2.5 Composite indicator versus SDI sets  

In the discussion of the history of measuring sustainable development, one of the 

core differences is the choice between composite indicators and SDI sets. At present, 

nearly all international organisations and national statistical offices use indicator 

sets. The World Bank is an exception to the rule: it uses composite indicators 

 
9 The WGSSD report notes that the functioning markets rarely achieve the ideal conditions 
economists impose upon them in their valuation methods (CES 2009, pages 54-55, box 3). 
The Stiglitz report also acknowledges that the right valuation of the stocks of capital is often 
problematic, in particular "when market prices for assets are not available or subject to 
bubbles and bursts" (Stiglitz report, recommendation 3, §24). It states that "The monetary 
approach requires imputations and modelling which raise informal difficulties" (Stiglitz et al, 
2009, recommendation 11, §38). 
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(genuine savings/comprehensive wealth) in its research on sustainable development 

(World Bank 2011). Composite indicators are more popular in academia and also in 

environmentalist groups that find it easier to communicate their message using a 

single indicator. Policy makers can be found on both sides of the debate, with some 

preferring indicator sets to an overall indicator to guide their policies and others 

preferring a single composite indicator. 

3. A conceptual framework to measure human well-being and 
sustainable development 

The Brundtland definition of sustainable development states that ‘it is a 

development that meets the needs of the present without compromising the ability of 

future generations to meet their own needs’. It implies that the well-being of future 

generations must be safeguarded by making sure that these generations have 

sufficient resources at their disposal, while at the same time securing the well-being 

of the current generation. The issue of sustainable development thereby becomes a 

matter of intergenerational equity determined by the distribution of resources over 

time. The same applies to the intra-generational aspects. The Brundtland report 

emphasises the fairness of societal developments on a global scale. 

 The core of the debate concerns the trade-offs between the present generation 

pursuing its well-being goals in the ‘here and now’, yet leaving enough assets for 

future generations, as well as people living elsewhere on this planet to pursue their 

goals. Fairness of distribution is therefore a vital part of the discussion on 

sustainable development. 

 The well-being of present and future generations crucially depends on how 

society uses its resources. These resources are at the core of the capital approach. 

Capital here is understood in the broad sense comprising not only the economic 

capital that is covered by the System of National Accounts, but also natural capital, 

human capital and social capital. 
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Figure 1 Capital and human well-being 

 

The following definitions are used: 

Human well-being: A broad concept which is not confined to the utility derived 
from the consumption of goods and services, but which is also related to people’s 
functioning and capabilities (i.e. the freedom and possibilities they have to satisfy 
their needs). 

Consumption: Represents the utility that consumers derive from the use of goods 
and services, in the system of national accounts this is usually measured in terms of 
final household consumer expenditures. 

Ecological well-being: A concept which focuses on the intrinsic value of nature and 
its ecosystems, not necessarily reflected in the value these systems have for human 
beings. 

Sustainable Development: A development that meets the needs of the present 
without compromising the ability of future generations to meet their own needs 
(=Brundtland definition) 

Ecological well-
being 

Consumption 

Human well-being 

Capital 
Economic capital

Natural 
capital 

Human capital

Social 
capital 
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Human well-being is thus seen as the overarching concept reflecting all those issues 

which shape the quality of life of human beings. Consumption can be seen as a sub-

set within this overall concept of human well-being.10 

Human well-being is a much broader concept than consumption. Consumption 

exclusively focuses on the command that people have over commodities. 

Economists often focus on consumption as it represents the utility people derive 

from the consumption of goods and services. Human well-being is broader in the 

sense that having certain commodities at one’s disposal is not enough to generate 

well-being. People need to be free and able to use these commodities in such a way 

that they truly help to satisfy their needs. This perspective relates to the ‘functioning 

and capabilities’ which are stressed by Amartya Sen. In Sen’s approach, the freedom 

and possibilities that people have to satisfy their needs are taken into account. 

Human well-being can also be determined by factors other than the command over 

commodities. For example, psychological, biophysical and socially-related 

phenomena are of paramount importance for people’s sense of well-being. 

 Society has a number of available resources: economic and financial, natural, 

human and social capital. These resources are necessary to maintain human well-

being over time. The discussion on sustainable development has often emphasised 

that natural capital is a special type of resource. Without it, humans could not exist. 

This approach to natural capital is anthropocentric: natural capital is only of value to 

society if it provides ecological services that benefit humans. In the literature, many 

authors argue that certain types of natural capital, such as biodiversity, have an 

existence value, irrespective of their use by society. This aspect is represented by 

introducing the term “ecological well-being” in Figure 1. 

 Figure 1 is a static representation of human well-being. It does not show 

whether well-being can be maintained in the future. From an inter-generational 

perspective, sustainable development is development that ensures non-declining per 

capita wealth by replacing or conserving the elements of that wealth; that is, stock of 

produced, human, social and natural capital. This definition only refers to the 

potential for sustainable development. There is no guarantee that future generations 

will manage the capital stocks in an appropriate manner. The state of technology and 

social organization could also allow for efficiency gains in the use of resources, 

 
10 Note that human well-being is the overarching concept, and that consumption and other 
common concepts such as subjective well-being and material well-being can all be regarded 
as narrower subdomains. For the sake of clarity, we have restricted the figure to the broadest 
concepts. 
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implying that even declining per capita welath could be consistent with unchanged 

levels of human well-being in the future if efficiency gains are large enough. 

 

The starting point of the framework for measuring sustainable development is 

shown in Figure 2. The central notion in the figure is “human well-being”. As the 

Stiglitz-Sen-Fitoussi report acknowledges, this concept has many connotations. It is 

covered under different terms in many different academic fields such as economics, 

social sciences, psychology, etc. In general, human well-being refers to the living 

conditions of humans. It should be noted that, apart from the anthropocentric 

concept of well-being, ecological well-being should be identified as a separate 

category. This figure clearly shows how the system of national accounts is taken as a 

starting point, but also how new insights from happiness and social science literature 

are added. 
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Figure 2. Sustainable development: “Now” versus “later”  

 

Figure 2 identifies the main determinants of human well-being and sustainable 

development and also takes the time perspective into account:  
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[1] Goods and services are produced in production processes which use 

resources (or capital). In economics this is known as the production function. 

[2] In the production process, the factors of production are rewarded, thereby 

providing income.  

[3] The produced goods and services are consumed, which provides “utility”. 

The sum of the utility from consumption of all persons is referred to as 

“welfare” in economics (note that this report uses a broader notion). In 

economics, it is common to model the preferences of individuals using a 

utility function. 

 

The first three steps are common to the standard model in economics, but the model 

needs to be expanded in a number of ways:  

[4] Functioning/capabilities: Having command over certain commodities may 

not necessarily lead to higher levels of well-being. People need to have the 

freedom to access these commodities (capital as well as consumer products) 

and to use them properly. Amartya Sen in his work strongly emphasises the 

importance of such capabilities. 

[5] Capital also has a direct effect on human well-being (as opposed to the 

indirect effect through the production of goods and services). For example, 

individuals with a high level of human capital (either a high education level or 

good health) exhibit higher levels of well-being, even when controlling for 

income and other factors (Lomas, 1998; Healy, 2001). 

[6] Human well-being is also correlated to income. However, there is also 

evidence that income relative to peer and family members is more important 

than absolute income per se (see [7]). 

[7] As the Stiglitz-Sen-Fitoussi-report stresses, the distribution of capital, 

income and other well-being achievements is an important cross-cutting issue. 

National averages can hide large differences within society. High inequality 

can also affect social cohesion, and thereby human well-being. 

Happiness literature and experimental economics have shown that the well-

being of a person is affected by his/her relative income with respect to other 

persons in his/her social circles (Helson, 1964; Smith et al, 1989; Lucas and 

Diener, 2000 and Hagerly, 2000). Happiness literature also shows that well-

being is dependent on the time elapsed. Reaching a certain goal in life 
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provides a temporary spike in well-being, but this effect wears off soon 

afterwards (Stiglitz and Becker, 1977; Becker, 1996 and Bowles, 1998).  

[8] The different capital stocks are interrelated. Growth of one capital stock 

can lead to more productive use of other types of capital for example. This is 

particularly true for social capital, which is an enabler of other resources. 

However, there are also complementarities between physical and human 

capital: new machines will also require new skills in the population (see 

Goldin and Katz, 1999).  

[9] Finally, well-being is not only affected by scarce resources, but also by 

individual psychological characteristics and information availability (Zajonc, 

1980; Argyle 1987; Kahneman et al., 1994; Bradburn, 1996; Lewin, 1996; 

Deneve and Cooper, 1998). 

 [10] Part of the income is used for consumption [3], while the other portion 

can be invested in capital stocks. Since this other portion can be used in future 

production processes, it is often referred to as “delayed consumption”. 

[11] The new level of a capital stock is determined by investments but also by 

depreciation and other changes (for example, discoveries of new oil fields).  

[12] The resulting level of capital stock can be used by future generations for 

their own well-being. For economic and natural capital, it is easy to see that 

capital stocks can be transmitted to future generations. But how about human 

and social capital, assets that are intrinsically ‘linked’ to the peoples of this 

generation? For knowledge capital (such as R&D), as well as human and 

social capital this link is provided by the mechanisms of path dependency. 

Choices that societies make have long-running effects. Due to the huge 

investments which are made in building up institutional frameworks (relating 

to different areas such as the knowledge system – national system of 

innovation – or civil society structures, etc.), high transaction costs may make 

it hard for societies to break away from the existing structures and move to 

new ones. Such regime shifts are rare, at least in the western world. Therefore, 

investments in human and social capital are not only relevant for the current 

generation, but also impact on the well-being of the next generation. 

[13] The effect of productivity should be mentioned. Due to efficiency gains, 

less capital may be needed in the future to generate the same amount of well-

being. 
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Figure 3 shows the relationships between capital and human well-being in a global 

context. It is visualised in a similar way as Figure 2. Apart from national capital 

stocks, it also contains the concept of global capital, of which the climate system is 

probably the best example. No country “owns” the atmospheric system, but each 

country contributes to climate change through emissions of greenhouse gas 

emissions.   

 

Figure 3. Sustainable development: “Here” versus “Elsewhere” 

 

Figure 3 identifies a number of ways in which a country may affect the rest of the 

world:  

• Financial flows/income transfers. For a variety of reasons, money may be 

transferred from one nation to the other. The reasons may be humanitarian or 

developmental (Official Development Aid: ODA) or may simply refer to the 

repatriation of income of foreign nationals to their home country (remittances). 

A country might also grant loans to foreign countries or to invest through 

foreign direct investment. All these financial transfers have varying impacts on 

the current and future well-being of the receiving country and the donating 

country.  
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• Imports of goods and services. Probably the most important link between 

countries is international trade in goods and services. Importing commodities 

(for consumption or to be used in the production process) provides the exporting 

country with income (and therefore consumption possibilities). The importance 

of international trade for economic prosperity has been subject to academic 

research for many centuries (Ricardo, Hecksher-Ohlin, Krugman). However, in 

the context of sustainable development, it is important to notice that the 

production of the goods and services is associated with the use of capital stocks, 

and in particular the use of natural capital. Through these imports, “here” has an 

impact on capital stocks such as natural resources “elsewhere”.    

• Migration. When people migrate or relocate temporarily to other countries, their 

human capital (education, health) is also transferred. Some developing countries 

are confronted by the so-called “brain-drain”, whereby young, well-educated 

members of the work force seek employment in other countries.      

• Knowledge transfers. Technological progress is vitally important for economic 

growth. Knowledge “spillovers” from one country to another may occur through 

a variety of channels, such as the technology-embodiment in imported capital 

goods, the knowledge embodied in persons, or the cooperation in international 

R&D and patenting. International takeovers, mergers and foreign direct 

investments can be useful catalysts of the above effects. 

 

Although these are all important mechanisms, the literature on the international 

dimension of sustainable development has mainly focussed on two aspects: the 

depletion of natural capital and the impact of high income countries on the well-

being of the developing countries. This is partly because these aspects are obviously 

important dimensions of the sustainable development debate and partly because 

there are indicators available for these topics.  

 

Impact on natural capital 

There is a growing literature exploring the international dimension of natural capital 

flows. Some countries may be “exporting” their environmental pressures: their 

domestic emissions are staying stable or reducing, but are being compensated by 

greenhouse gas- intensive imports. These countries are therefore affecting the global 

climate system through emissions abroad.  
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Impact on developing countries 

The problem of global poverty, which was stressed in the Brundtland report, is one 

of the most important issues in the international dimension of sustainable 

development. The relationship of rich developed countries with developing countries 

is, however, a complex one. Ideally, one would want to measure whether the net 

impact on the (current and future) human well-being of the developing countries is 

positive or negative: only then could one reach a conclusion that a country is not 

building up its own human well-being at the expense of other countries. It is not 

possible to calculate the overall impact on the well-being of other countries. 

 It is useful to make a distinction between current and future well-being of the 

population in developing countries. One of the ways to stimulate current human 

well-being in developing countries is through economic development. Developed 

countries may affect these through “trade and aid”, although in some cases 

institutional support may be even more effective. Development assistance, the 

existence of trade barriers and the total trade with developing countries are therefore 

good indicators regarding the effects of trade on the current welfare of developing 

countries.11 

4. A new measurement system to go “beyond GDP” 

A measurement system based on the conceptual framework provided in the previous 

section goes “beyond GDP”, but at the same time still uses certain concepts from the 

national accounting system. Besides, this new measurement system takes into 

account the consensus that is developing in the statistical on a number of debates: 

• Sustainable development is defined as a broad concept, not just focusing on 

environmental, but also on social and economic aspects. 

• In order to focus on all these aspects, and also to make the distinction 

between human well-being “here and now”, “later” and “elsewhere”, an 

indicator set should be developed instead of using a composite indicator 

 
11 There are however two caveats. Firstly, these measures do not say anything about where 
the benefits of trade and aid will end up. In some, often institutionally weak, societies a 
sizeable portion of the profits may accrue to a small minority of the population or go to large 
multinationals. These distribution effects have a negative impact on the broad concept of 
human well-being. Secondly, the trade of goods and services can be unsustainable, from an 
intergenerational point of view, because the developing countries are depleting their capital 
stocks beyond regenerative or critical limits. 
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• Even though monetary indicators can be part of the indicator set, they are 

often quite far removed from the realm of official statistics due to the strong 

assumptions on which these monetary estimates are based. 

• The measurement system is flexible in order to cater the needs of different 

kinds of users as will be described in this section. 

Before delving deeper into the structuring of the indicator set and the actual choice 

of indicators, first the most important themes for human well-being “here and now”. 

“later” and “elsewhere” should be identified. 

 

Human well-being “here and now”. There is no theoretical consensus on how to 

measure the human well-being of the present generation. Essentially human well-

being is determined by what people regard as important for their quality of life. 

Following the recommendations of the Stiglitz-Sen-Fitoussi report, both the 

measurement of both objective and subjective well-being should be part of a dataset 

on sustainable development. Therefore, the list of themes on human well-being, 

presented at the end of this chapter, will include a theme on subjective well-being. 

From a more welfarist approach, the inclusion of the theme consumption and 

income (in the line of the recommendations of Stiglitz-Sen-Fitoussi) is justified. 

Apart from these more general, overall themes of human-wellbeing also more 

specific themes are distinguished, on the basis of a number of important studies in 

this field: the Human Development Report, the Stiglitz-Sen-Fitoussi report, Layard’s 

research on the “Big Seven” (Layard 2005), Eurostat’s “Well-being report” and 

OECD’s “How is life?”. 

 The measurement of human well-being ‘here and now’ distinguishes the 

following themes: subjective well-being, consumption and income, health, 

housing, air quality, education, leisure, labour, physical safety, trust and 

institutions.

Human well-being ‘later’. The well-being of future generations is dependent on the 

resources that the current generation leaves behind. The abundant literature on 

capital measurement, which is also extensively discussed in the 2009 WGSSD 

report, makes it relatively easy to distinguish the main themes of this dimension. 

The WGSSD agreed that the assets that are important to be preserved for future 

generations fall under four main types of capital: economic and financial, natural, 



20 

human and social capital. The measurement system estimates the current levels of 

capital and their increase/decrease to show how choices of the present generation 

impact future generations. It does not attempt to forecast the well-being levels that 

may be attained by future generations.  

 For economic and financial- as well as natural capital the choice is based on 

the themes which are identified in handbooks such as the System of National 

Accounts (SNA) and the System of Economic and Environmental Accounts 

(SEEA). There are no international standards yet on the measurement of human and 

social capital, even though the WGSSD report did identify a tendency towards 

consensus on how to measure these two types of capital. In the present report, 

human capital is defined as the quality of labour in terms of educational attainment 

and health status. Social capital is defined in terms of the generalised trust that is 

being built through the repeated interactions between citizens. A second theme 

related to social capital concerns the quality of society’s institutions. 

 Human well-being ‘later’ distinguishes the following forms of capital and 

themes: 

• Economic and financial capital: physical capital, knowledge capital 

and financial assets. 

• Natural capital: energy reserves, non-energy reserves, land and  

ecosystems, water, air quality and climate. 

• Human capital: labour, education and health. 

• Social capital: trust, institutions. 

 

Human well-being “elsewhere”. The ‘elsewhere’ dimension captures the ways in 

which countries affect the human well-being of the rest of the world. Firstly, the 

themes include indicators on the impact of developed countries on least developed 

countries (e.g. official development assistance). Secondly, the extent to which one 

country may deplete the resources of other countries is examined by the so-called 

footprint indicators. These indicators calculate the environmental pressures that are 

attributable to consumption in one country on resources abroad. 

 Human well-being ‘elsewhere’ distinguishes the following themes: 

consumption and income, energy reserves, non-energy reserves, land and 

ecosystems, water and climate. Themes that are related to human, social, economic 
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and financial capital are also relevant here. However, no robust indicators are 

available for these themes at present. 

 

Based on these dimension and themes, Table 1 shows the structure of the indicator 

set. The table shows that for each theme aggregate indicators (averages or total per 

capita) can be proposed and also –if available- indicators on distribution (by gender, 

by age group, etc.). This is because the issue of distribution and inequality is a core 

cross-cutting issue in the measurement of sustainable development.  

 

Table 1. Sustainable development indicators: conceptual categorisation  

Dimension Sub-
dimension 

Theme Aggregate 
indicator 

Indicators showing 
distribution 
(inequality) 

HWB1. Subjective well-being   

HWB2. Consumption and income   

HWB3. Health   

HWB4. Housing    

HWB5. Air quality   

HWB6. Education    

HWB7. Leisure   

HWB8. Labour    

HWB9. Physical safety    

HWB10. Trust   

Human well-
being ("Here 
and now") 

 

HWB11. Institutions    

EC1. Physical capital 

EC2. Knowledge capital 

FC1. Financial capital  

Economic 
and financial 
capital 

EFC-M. Economic and financial capital 

NC1. Energy resources 

NC2. Non-energy resources 

NC3. Land and ecosystems 

NC4. Water 

NC5. Air quality 

NC6. Climate 

Natural 
capital 

NC-M. Natural capital 

HC1. Labour  

Capital 
("Later") 

Human 
capital HC2. Education 
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HC3. Health 

HC-M Human capital  

SC1. Trust 

SC2. Institutions Social  
capital 

SC-M. Social capital 

Consumption 
and income 

INT1. Consumption and income   

INT2. Energy reserves   

INT3. Non-energy reserves   

INT4. Land and ecosystems   

INT5. Water   

International 
dimension 
("Elsewhere") Natural 

capital 

INT6. Climate   

Note: The lightly shaded areas denote non-monetary capital indicators (physical indicators) 

and the dark shaded areas indicate monetary capital indicators. 

 

The report does not aim at a “one size fits all” approach, but rather presents a 

flexible framework that can cater to a variety of needs. Those users who want to 

stress the current as well as the future aspects of human well-being (the ‘integrated 

approach’) may use the entire table. Users who want to emphasise the inter-

generational aspects of sustainable development (the ‘future-oriented approach’ or 

the ‘capital approach’) may restrict themselves to the use of capital indicators in 

table 1. Within the future-oriented approach, some users may prefer to use 

monetised capital indicators (the ‘monetary capital approach’) shown in the darkest 

shading in table 1. The ‘hybrid capital approach’, which uses both monetary and 

physical indicators for capital stocks, is presented in lighter shading in table 1. The 

measurement system is therefore flexible as it caters to a variety of viewpoints on 

the measurement of sustainable development.  

 

Selection and communication sustainable development indicators  

There are two examples, where this system is currently being adopted: the task force 

for measuring sustainable development (TFSD) and the Sustainability Monitor for 

the Netherlands (2011). In both cases a slightly different approach is adopted to 

select the indicators. 
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The TFSD has not yet produced a definitive list of SDI indicators, but a preliminary 

set does exist. In Annex II this list is provided and the data availability of these 

indicators is also shown.  

 The 55 indicators shown have been selected on the basis of three criteria: 

conceptual grounds; how common they are in the SDI sets of ten institutes; and the 

data availability in the international databases of the UN, OECD and Eurostat. 

Annex II shows that more than half of the indicators are readily available in 

international databases.  

 

For the Sustainability Monitor for the Netherlands there are 56 indicators. Apart 

from conceptual reasons, the availability of time series (starting from 2000) as well 

as the availability for data for the 27 countries of the European Union were 

important criteria.  

It must be noted that it is difficult to communicate such a relatively large set. 

For the Dutch Sustainability Monitor a special web-based visualisation was 

developed in order to communicate the main conclusions of the indicator set. A 

screen shot of the visualisation is provided in Figure 4.    

The three dimensions of the dashboards (“here and now”, “later” and 

“elsewhere”) are distinguished. And for each dimension the main themes are 

mentioned. The left side of the visualisation pictures the main trends over time. The 

right side shows how the Netherlands rank within the EU-27. 

 As far as the developments over time are concerned, indicators get a red 

colour when developments are negative (from the perspective of sustainable 

development) and green when favourable. In case that no clear trend can be 

discerned, the colour yellow is used. The pie charts indicate how many of the 

underlying indicators for each category are red, green or yellow (so essentially, an 

unweighted average is used). The same procedure was applied to the place the 

Netherlands occupies on the EU ranking list. In case indicators are in the top 1/3d of 

the list they are coloured green, for the bottom part of the list they are coloured red 

etcetera. 
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Figure 4. Communication of indicators of the Sustainability monitor for the 

Netherlands 

 

This visualisation shows that the Netherlands is doing quite well in terms of its 

human well-being “here and now”. But part of this well-being is generated at the 

expense of future generations (see the depletion of natural and to some extent also 

human capital; the Netherlands also display quite low scores on the EU ranking list) 

and at the expense of the rest of the world (in per capita terms the Dutch import 

relatively large amounts of non-renewable natural resources, especially from the 

least developed countries). This way of presenting the data proved to be successful 

and triggered quite some debate. 

5. Empirical application 

The aim of this new SDI set is to go “beyond GDP”. But to what extent does this 

measurement system shed a different light on international differences in human 

well-being? This section gives a short empirical investigation, based on the scarce 
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data which are available for the large range of countries, from high-income countries 

to the least developed ones. The data are derived from the World Bank’s World 

Development Indicators. 

 Table 3 compares the levels of certain indicators of well-being of four 

regions as a percentage of well-being in the high-income countries. First, 

international differences in GDP per head of population are compared to the 

international variation of a number of well-being indicators. Unfortunately, the data 

availability for the period under investigation (1970-2008) is quite limited. For the 

moment, this analysis is restricted to final household consumer expenditures (an 

indicator recommended by Stiglitz et al), health status (measured by average life 

expectancy at birth), educational attainment (literacy rate) and economic distribution 

(percentage of population living above the poverty line of one $ a day). 

 

Table 3. Levels of well-being in different regions of the world as a percentage of well-being 
level of high-income countries, 1970/80-2008 (in % of level in high-income countries) 

 1970/80 2008 

GDP/caput  

East Asia and Pacific 1,4 6,1 

South Asia 1,7 2,4 

Latin America 20,7 16,6 

Sub Saharan Africa 4,2 2,2 

% population > 1 $ a day  

East Asia and Pacific -- 61,4 

South Asia -- 26,1 

Latin America -- 82,9 

Sub Saharan Africa -- 27,2 

% population with enough food  

East Asia and Pacific -- 93,3 

South Asia -- 82,4 

Latin America -- 95,6 

Sub Saharan Africa -- 75,1 

Life expectancy  

East Asia and Pacific 83,6 90,7 

South Asia 69,2 81,5 

Latin America 85,3 92,2 

Sub Saharan Africa 63,9 64,9 

Literacy rate  

East Asia and Pacific 97,3 93,7 
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South Asia 47,4 63,9 

Latin America 71,3 91,9 

Sub Saharan Africa 54,5 62,8 

Source: World Bank, World Development Indicators; in case that no data were available 
were available for 1970, data for 1980 were used. 

 

This table presents data for 2008, the most recent year for which all data are 

available. The results show the great disparities in GDP per caput across the globe. 

In South Asia and sub Saharan Africa the income stands at a level of circa 2% of 

that of the high-income countries. This share is higher in East Asia and Pacific and 

Latin American and Carribean countries at 6.1% respectively 16.6%, but still much 

lower than the income level in the rich countries. The Stiglitz-Sen-Fitoussi Report 

argues that household consumer expenditures are a better indicator for well-being 

than GDP. However, the international disparities in household expenditures closely 

correspond to the spread in GDP per head of population. 

If a number of the suggested well-being indicators is considered, a different 

picture emerges. There is a less divergence between the different regions, even 

though it should be noted that GDP and household expenditures are measured on an 

unlimited scale, whereas the other variables are limited as they are measured in 

percentages, whereas life expectation is limited for biological reasons. 

Especially for health status and educational attainment there are marked 

differences between various regions of the world, but they are much less drastic than 

conventional economic measures suggest. It can be noted that the indicator for 

poverty, which is essentially a distributional measure, shows more marked inter-

regional differences. Especially the relative levels of poverty are quite low in South 

Asia and sub Saharan Africa, compared to the other well-being measures such as 

educational attainment and health status. 

The trends over time show a similar picture. Also here, the developments of 

GDP per caput are much stronger than the well-being indicators suggest. The 

development of sub Saharan Africa may serve as a good example. This region 

lagged behind the high-income countries in terms of its relative income in the period 

1970-2008. However, there was a (quite mild) catching-up in terms of life 

expectancy and literacy rates. 

 In other words, this very limited set of indicators suggests that proper 

measures of well-being may shed quite a different light on international differences 

in well-being and their changes over time, than the conventional GDP measure 
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suggests. Of course, compiling a proper global dataset with the indicators as 

suggested in Annex II, may lead to a more refined picture. 

 

The international differences in human well-being (“here and now”) are quite large. 

But how is this well-being built up? Which types of assets are used? And more 

important, are certain capital stocks being depleted? Again, there are quite serious 

data limitations. We do not have the disposal of capital stocks, but rather of savings 

rates for different types of assets. The tables 4 and 5 present data on international 

differences in savings rates for economic, human and natural capital for the years 

1970 and 2008. 

 

Table 4: Adjusted saving rates in five regions of the world, by type of asset, 1970 (in % of 
GDP) 

 High income East Asia South Asia Latin America Sub Saharan Africa

Economic capital 19,2 19,5 8,0 11,4 -- 

Human capital 10,4 5,7 7,0 9,0 8,2 

Natural capital 1,3 3,0 2,1 2,5 4,3 

-of which:      

-CO2 damage 0,6 1,2 0,5 0,5 0,6 

-Energy depletion 0,5 1,1 0,1 1,0 0,5 

-Mineral depletion 0,2 0,5 0,2 1,0 2,6 

-Net forest depletion 0,0 0,2 1,3 0,0 0,6 

-Particulate emission damage -- -- -- -- -- 

Source: World Bank, World Development Indicators. 

 

Table 5: Adjusted saving rates in five regions of the world, by type of asset, 2008 (in % of 
GDP) 

 High income East Asia South Asia Latin America Sub Saharan Africa

Economic capital 8,8 31,9 24,7 7,1 -4,7 

Human capital 14,5 10,7 9,5 12,6 11,1 

Natural capital 2,2 8,8 6,0 8,0 14,9 

-of which:      

-CO2 damage 0,3 1,3 1,0 0,3 0,7 

-Energy depletion 1,5 4,9 2,7 5,4 11,8 

-Mineral depletion 0,1 1,3 0,6 1,9 1,5 

-Net forest depletion 0,0 0,0 0,9 0,0 0,5 

-Particulate emission damage 0,3 1,3 0,8 0,4 0,4 
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Source: World Bank, World Development Indicators. 

 

The international differences in savings rates are largest for economic capital. 

Especially the negative savings rate for sub Saharan Africa in 2008 is quite striking. 

For human capital, which becomes more and more important across the globe, these 

differences are less marked. Also for natural capital, where the inter-regional 

variations in (dis) savings are related to the patterns of natural endowments. 

If the changes in savings rates between 2008 and 1970 are compared, these 

have declined for economic capital in the high-income countries, East Asia and 

Latin America. This decline should not necessarily be interpreted in terms of a 

depletion of capital as especially in the industrialised countries the technological 

systems underlying the economic changes which occurred from the 1960s onwards, 

shifted to a knowledge economy in which intangible assets such as human capital 

gained importance relative to tangible assets such as machinery and equipment. In 

the period 1970-2008 the human capital savings increased in all regions. 

The data on natural capital point at an increasing rate of depletion, as the 

assets under investigation are largely of a non-renewable nature. The bulk of the 

dissavings of natural capital are concentrated in energy resources, and this tendency 

is most apparent in the low income regions of the world, most notably sub Saharan 

Africa. 

 Proper data on social capital are not available, at least not in terms of direct 

measures. The World Bank has presented estimates on wealth from human 

resources, of which social capital is a part (see also Annex 2). It is quite unfortunate 

that proper measures are still lacking, as the World Bank has labeled social capital as 

“the missing link” in explaining international differences in the well-being of 

countries (Grootaert, 1997). Economic literature also strongly focuses in the 

importance of differences in the quality of institutions (Acemoglu et al, 2004;

Rodrik et al, 2002). Following De Soto (2000), social capital of institutions is 

measured in terms of the time or financial resources that are needed to start-up 

business of to enforce property rights. 

 

Table 6: Measures of institutional quality across the globe, 2008 

 High income East Asia South Asia Latin America Sub Saharan Africa 

Cost of business startup 7,4 38,5 31,9 47,4 117,2 

Time to enforce contract 522,8 590,7 1052,9 713,8 658,8 
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Time to register property 49,3 112,5 105,9 66,2 93,4 

Units: Cost of business startups measures in terms of % of GNI per capita; time to enforce 
contracts and register property rights measured in the number of days necessary to finish the 
paper work. 

Source: World Bank, World Development Indicators. 

 

These data show the strong differences in institutional quality across the globe. The 

time as well as costs to do transactions are much lower in the high-income countries 

than in the rest of the world. Especially the institutional quality in South Asia and 

sub Saharan Africa are much lower. In fact, only these institutional measures seem 

to match the international differences in well-being. The international differences in 

economic, human and –to a lesser extent- natural capital- seem too small to account 

for the differences in well-being. 

6. Conclusion 

This paper proposes a framework for measuring sustainable development. The 

measurement system is inspired by the Brundtland definition of sustainable 

development and distinguishes human well-being “here and now”, “later” and 

“elsewehere”. A lot of the data is already available, even within the realm of official 

statistics. This measurement system is in line with a number of other important 

international statistical initiatives and can be seen as an important step in the process 

of harmonising SDI sets.  
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Annex I. Limits of monetisation 

The capital approach is based on a rich body of literature, spanning a period of more 

than half a century. Still, capital measurements have their drawbacks. Some words 

of caution are needed when using capital estimates in a sustainable development 

framework, especially where the monetisation of capital is concerned. 

Monetisation techniques often rely on strong assumptions, which may be 

acceptable from an academic perspective, but which may appear arbitrary from the 

perspective of official statistics. This section will first deal with some general issues 

regarding monetisation and its underlying assumptions. The second part deals with a 

specific methodology developed by the World Bank, aimed at making monetary 

estimates of the total wealth of nations. 

Most monetisation techniques used in the measurement of capital depend on 

four types of assumptions: 

• Market prices and the functioning of markets. In most cases, market prices are 

used as a proxy in the valuation of capital stocks. Underlying this approach is 

the assumption that the market price is reflective of a perfectly functioning 

market. 12 

• Weak sustainability. The use of market prices implies that there is perfect 

substitutability between the various stocks of capital, and that their relative 

scarcity is reflected in their prices. This weak sustainability perspective is, 

however, objected by those who argue that the possibilities for substitution 

between different capital stocks are limited. Some categories of natural capital 

stocks are often regarded as irreplaceable (CES, 2009, page 56-57). In that case, 

summing up all types of capital in one indicator may yield results which are 

difficult to evaluate from a sustainable development perspective. For example, 

this overall indicator may show growth because a decline of critical capital is 

compensated for by increases in non-critical assets (see also the discussion ion 

section 2.3.4 of this Report). 

 
12 The WGSSD report notes that the functioning markets rarely achieve the ideal conditions 
economists impose upon them in their valuation methods (CES, 2009, pages 54-55, box 3). 
The Stiglitz report also acknowledges that the right valuation of the stocks of capital is often 
problematic, in particular "when market prices for assets are not available or subject to 
bubbles and bursts" (Stiglitz report, recommendation 3, §24). It states that "The monetary 
approach requires imputations and modelling which raise informal difficulties" (Stiglitz 
report, recommendation 11, §38). 



31 

• Discount rates. To value capital, future income streams must be discounted and 

than summed-up. Debate over the appropriate discount rate has a long history. 

The Stiglitz report discusses the ethical aspects of discounting over the 

generational boundaries. This assumption is empirically important because small 

differences in discount rate can make a large difference to the monetary value of 

the capital stock.  

• Technical progress. To estimate future income streams, assumptions are 

commonly made about productivity growth in the coming years or even decades. 

Assumptions also have to be made about the lifetime and efficiency profiles of 

the capital stocks in future. These predictions are difficult make and sometimes 

arbitrary.   

 

These points show that monetisation techniques often depend on arbitrary 

assumptions. While these assumptions are not unique to the monetisation of non-

market capital (national accounts measures of the stock of economic capital are 

critically shaped by them), not all NSI’s will be equally at ease when applying them 

to non-market items. 

 

The World Bank approach 

In order to chart the potential of future generations to pursue their well-being, 

information is needed on the changes in the stocks of economic, natural, human and 

social capital. When these stocks are measured based on a common metric and are 

depending on assumptions made on the degree of sustainability between these 

various stocks, changes in the total stock of wealth (per capita) will provide 

information on the sustainability of the development path of each country. The 

statistical approaches described earlier in this chapter aim to improve the 

measurement of each of the types of capital that make up the total wealth of each 

country. 

 Unfortunately, there is no dataset covering all these types of assets for a large 

group of countries where all the different types of assets are measured through a 

common metric (i.e. in monetary terms). The only dataset which comes close to this 

ideal is the one compiled by the World Bank (2003, 2006 and 2011). For 

approximately 150 countries the World Bank has estimated monetary measures of 

total wealth, with additional information on economic and natural capital, for the 

period from 1970 to the present. 
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 The World Bank relies on these monetary estimates of total wealth to compute 

so-called genuine saving rates – a summary measure of sustainability. Genuine 

saving rates show the extent to which society is depleting its total resources (when 

negative) or adding to them (when positive). 

 The term ‘genuine’ was coined by Hamilton to stress that the relevant flows 

include investments not just in the conventional economic capital, but also in 

natural, human, social and institutional capital (Hamilton 1994). In the World Bank 

accounting framework, total wealth is defined as follows: 

Total wealth = economic capital minus net depreciation of natural 
capital plus investments in capital from human resources (where this 
last term captures human, institutional and social capital). 

 

One important difference between the World Bank approach and that of this Task 

Force is that the World Bank measures total wealth as the discounted sum of 

consumption expenditures in the future. Given that well-being is a much broader 

concept than consumption, it follows logically that the monetary of total wealth by 

the World Bank excludes all the non-economic benefits of the different types of 

capital. 

 The intellectual roots of the genuine or adjusted savings approach go back to 

Fisher (1906) who argued that income can be seen as a return to wealth. Building on 

this tradition, Solow (1974) and Hartwick (1977) developed a model for an economy 

that exploits non-renewable resources, looking at the conditions needed to maximise 

the present value of peoples’ well-being (or, as economists often put it, social 

welfare) over time, given a set of simplifying assumptions. In this model, non-

declining well-being requires that society invests in renewable resources an amount 

equivalent to the depletion of its non-renewable resources. 

 Early empirical estimates of genuine or adjusted savings rates were presented 

by Pearce and Atkinson (1993) for 18 countries. In the course of time, the number of 

countries for which these estimates have been made available has increased 

substantially. 

 The World Bank estimates provide some fascinating insights into the changes 

in the total wealth of nations, and interesting measures to chart the inter-generational 

aspects of sustainable development. However, these estimates also raise a number of 

methodological issues, which are discussed in more detail below. 
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 The World Bank dataset distinguishes several types of assets. These assets are 

produced capital (machinery, structures and equipment); natural capital (agricultural 

land, protected areas, forests, minerals and energy); and intangible capital. This 

intangible capital (also labelled as “wealth from human resources”) is calculated as a 

residual and implicitly includes measures of human, social and institutional capital, 

e.g. the rule of law and governance. In most of the analysis, net foreign assets, i.e. 

the balance of a country’s net financial assets and liabilities are also implicitly 

included in intangible capital. 

 While ingenious, the measurement technique used by the World Bank implies 

that estimates of intangible capital include (i) those assets that were not (properly) 

taken into account in the measurement of economic and natural capital (such as 

diamonds, platinum, fisheries and ground water, which are not included in the 

estimates of natural capital); (ii) any error in the measurement of (tangible) 

economic capital; and (iii) specific assumptions made when estimating total wealth. 

 These factors imply that the empirical underpinning of these residual measures 

of intangible wealth is still weak. In countries where direct measures of human 

capital are available, these estimates are not always in line with those based on the 

residual approach of the World Bank. In other cases, these estimates would imply 

that social capital provides no (economic) benefits, even though empirical literature 

stresses its importance for economic growth (Knack and Keefer, 1997). 

 The limits of the World Bank methodology mentioned above all relate to the 

incomplete nature of some of the capital stocks considered and to the assumptions 

on which the measures are based. Some more fundamental criticisms are put forward 

by Dietz and Neumayer (1999).  

 First of all, these authors stress that the World Bank approach is based on a 

model of an inter-temporal efficient economy developing along an optimal path. 

This model is based on some very strong assumptions, such as the existence of a 

complete set of property rights (and hence the absence of externalities), perfect 

functioning of markets, complete information, rational agents and uses a social 

discount rate (World Bank 2006, p. 144). In the real world, however, natural 

resources are affected by important market failures and negative externalities (e.g. 

due to a lack of property rights). In the presence of these factors, an economy may 

follow a non-sustainable path of development. Following Pearce and Turner (1989), 

Dietz and Neumayer (1999) maintain that, as a result of market failures for natural 

assets, positive genuine savings can be associated with non-optimal resource prices 

to such an extent that these assets are being used in a non-sustainable way. 
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 A second problem is related to the fact that the model is vulnerable to external 

technology shocks and terms of trade shocks, as well as to changes in discount rates. 

These shocks will imply that the market prices that existed at the outset will no 

longer be optimal after a shock, i.e. they will no longer adequately reflect economic 

scarcities (Neumayer, 1999). Under these circumstances, trends in genuine savings 

will not give reliable information on whether societies are on a sustainable growth 

path or not (Dietz and Neumayer, 1999). The only way to avoid the effects of 

exogenous shocks would be by re-estimating prices, an idea which Hamilton (1995) 

has rejected as being impractical. 

 Another problematic issue concerns how the total wealth estimates should be 

interpreted. Hamilton and Ruta (2006) argued that while stable or growing total 

wealth per capita is no guarantee of sustainable development, the opposite is a 

guarantee of its impossibility. That is, in the face of a declining stock of total wealth 

per capita, well-being will in the long run deteriorate and sustainable development 

will not be possible (CES, 2009, p. 5). However, this conclusion depends on the 

assumption of ‘weak sustainability’, i.e. on the view that the decline in the stock of 

one type of asset, measured at currently prevailing prices, could be compensated for 

by the rise of another one. 

 As underscored by both the WGSSD and the SSF reports, in the presence of 

‘critical’ types of capital (i.e. capital types that are not deemed to be substitutable, at 

the margin, with other assets), meeting this ‘weak sustainability’ criterion is no 

guarantee of sustainability. For example, the effects on people’s well-being of higher 

concentrations of greenhouse gases in the atmosphere (which could lead to 

irreversible climate change) or of losses in biodiversity may not be adequately 

compensated by increases in economic, human or social capital valued at today’s 

prices. Therefore, the WGSSD Report argued for the need to supplement monetary 

estimates of total wealth with physical measures of the various types of critical 

capital. 

 Overall, it can be concluded that the World Bank estimates are of great 

importance. A lot of data has been gathered, and this project has given a stimulus to 

the research into capital measurement. However, much remains to be done to make 

these residual estimates more reliable (Ferreira, Hamilton and Vincent, 2008). There 

are still doubts as to whether the genuine or adjusted saving rates give us reliable 

information on whether countries are on a sustainable growth path or not. Ferreira 

and Vincent (page 750) argue that trends in consumption in OECD countries cannot 

be explained by capital accumulation alone, even when a broad definition of capital 

is used. This finding points at the importance of technology, or Multi Factor 
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Productivity (MFP), as an explanatory factor. This suggestion follows earlier 

observations of Weitzman and Löfgren (1997) that the omission of technical 

progress from empirical net investment measures causes measures of net national 

product to understate future consumption. More research efforts are hence needed to 

improve some of the capital estimates and/or to introduce technology in the model. 
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Annex II. Preliminary indicators of the TFSD and their data availability 
for a selection of countries  

In table II, the preliminary list of indicators that is proposed by the TFSD is 

provided. Also their data availability in the databases of the UN, OECD and 

Eurostat are provided. 
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Table II.1. The preliminary indicators of the TFSD and their availability in 
international databases 

Theme Sub-theme Indicator Data availibility

U
N

O
EC

D

Subjective Well-being Life satisfaction Life satisfaction 

Consumption Final consumption expenditure X X
Gross Domestic Product Gross Domestic Product X X
Productivity Labour productivity X
Official Development Assistance Official Development Assistance X X

Imports from developing countries Imports from developing 
countries X X

Distribution-Income-Total Income inequality  X

Consumption and income 

Distribution-Income-Gender Gender pay gap X
Life expectancy Life expectancy at birth X X
Healthy life expectancy Healthy life expectancy at birth X
Mental health Suicide death rate X
Health expenditures Health expenditures  X X
Smoking Prevalence of tobacco use X
Nutrition/Obesity Proportion of obese people X

Health 

Distribution-Health Place holder 
Housing stock Place holder 
Investments in housing Place holder 

Quality of housing Living without housing 
deprivation  

Housing affordability Place holder 

Housing 

Distribution-Housing Place holder 

Educational attainment Educational  attainment level of 
adults X X

Basic competencies Scores (PISA) X X
Education expenditures Education expenditures X
Participation in education Early school leavers X
Life long learning Life long learning 

Education 

Distribution-Education Place holder 
Leisure Time use Leisure time  

Employment rate Employment rate X X
Hours worked Hours worked X X
Retirement Average exit age labour market 
Distribution-Labour-Gender Female employment rate X X

Labour 

Distribution-Labour-Age Youth employment rate 
Crime Death by assault/homicide rate X XPhysical safety  
Safety expenditures Place holder 
Generalised trust Generalised trust 
Bridging social capital Place holder 
Family/Friends Contact with friends/family 

Trust 

Voluntary work Participation in voluntary work 
Voter turnout Voter turnout 
Trust in institutions Trust in institutions 

Institutions 

Distribution-Institutions-Gender Number of women in parliament X
Resources Place holder 
Consumption Energy consumption X X
Intensity/Productivity Energy intensity X
Renewable energy Share of renewable energy X X

Energy resources 

Imports Import of energy X X
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 Energy dependence Energy dependence 
Resources Place holder 
Consumption Domestic Material Consumption X
Intensity/Productivity Resource productivity X
Waste Municipal waste generation X X
Recycling Waste recycling rate 

Non-energy resources 

Imports Import of non-energy resources X X
Land  Place holder 
Protected areas Protected areas X
Soil quality Nutrient balance X
Emissions to soil Place holder 
Species/Ecosystems Bird index 
Threatened species Number of threatened species X

Land and ecosystems 

Footprint Place holder 
Resources Water resources X
Abstraction Water abstractions X
Water quality Place holder 
Emissions to water Place holder 

Water 

Footprint Place holder 

PM concentration Urban exposure to particulate 
matter X

PM emissions Emissions of particulate matter X
Ozone concentration Urban exposure to ozone 
Ozone emissions Place holder 

Air quality 

Acidifying emissions Emission of acidifying substances X X
State of the climate Global COX concentration 
Historical COX-emissions Place holder 
GHG emissions GHG-Emissions X X
GHG intensity GHG-Intensity 
Footprint Place holder 
Carbon trade balance Place holder 
State of the ozone layer State of the ozone layer 

Climate 

Ozone depleting emissions CFC emissions  
Capital stock Capital stock X
Investment Gross fixed capital formation X

Physical Capital 

Exports Exports of capital goods X X
Capital stock Place holder 
R&D expenditures R&D expenditures X X

Knowledge Capital 

Knowledge spillovers Knowledge spillovers 
Net assets/liabilities Net foreign assets/liabilities X
Government debt Government debt X
Deficit/Surplus Current deficit/surplus X

Financial capital 

Pensions Pension reserves 
Economic and financial capital Place holder  
Natural capital Place holder  
Human capital Place holder  

Monetary aggregates 

Social capital Place holder  
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