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second, energy is crucial when focusing on the role of stocks, flows and services relevant for wellbeing. 
 

Please refer to: Claudia.Kettner@wifo.ac.at, Daniela.Kletzan-Slamanig@wifo.ac.at, Angela.Koeppl@wifo.ac.at, Katharina.Koeberl@wifo.ac.at 

2012/345/S/WIFO project no: 5509 

© 2012 Austrian Institute of Economic Research 

Medieninhaber (Verleger), Herausgeber und Hersteller: Österreichisches Institut für Wirtschaftsforschung, 
1030 Wien, Arsenal, Objekt 20 • Tel. (+43 1) 798 26 01-0 • Fax (+43 1) 798 93 86 • http://www.wifo.ac.at/ • Verlags- und Herstellungsort: Wien  

Verkaufspreis: 40,00 € • Kostenloser Download: http://www.wifo.ac.at/wwa/pubid/45903 



 
 

 

 

 

i 

 

Contents 
 
1 Introduction   1
2 The need for going beyond GDP   2
3 Sustainable development as a new guiding principle   2
4 Measuring sustainable development   4
4.1 Energy in systems of sustainable development indicators   4
4.2 Theme-specific indicator systems   7

5 The PASHMINA indicator framework   7
5.1 Motivation   8
5.2 The PASHMINA energy indicator set   9
5.3 Indices for sustainable energy development   14

6 Summary and outlook   14
References   16
Appendix   19
Appendix I   20
Appendix II   23

 
 
 



 
 

 

 

 

1 

1 Introduction 

In recent years the scientific discussion on how to best measure societal progress has gained 
increasing attention in the political arena (see e.g. www.beyond-gdp.org; www.stiglitz-sen-
fitoussi.fr; www.oecdbetterlifeindex.org). The underlying question is whether the indicators 
currently used are able to provide adequate information and are appropriate for guiding 
political decision making with respect to societal progress and welfare. 

Gross domestic product (GDP) is the prevailing measure of economic activity. Securing and 
enhancing economic growth – measured by GDP growth rates – is widely regarded as a 
central target in economic policy as well as a precondition for coping with social problems 
and for meeting other challenges such as environmental problems1. Economic growth is 
hence perceived as a key factor for a society’s welfare2

The conventional quantitative growth paradigm is questioned from the perspective of 
sustainable development which goes beyond merely economic aspects and accounts for 
the contribution of social and ecological factors to welfare. These dimensions have also been 
taken up in the policy agenda (Lisbon and Europe 2020 Strategy, UN Millennium Goals, Kyoto, 
etc.), but lose in priority in short term policy making, particularly if other pressing economic 
problems prevail e.g. the Euro crises. This also results from a lack of “prominent” and generally 
understandable measures for the non-economic dimensions that can be easily 
communicated. National and international research and policy initiatives (CMEPSP, Beyond 
GDP, OECD Better Life Initiative, etc.) hence emphasise the need for additional information 
and measurement approaches in order to capture relevant aspects that go beyond national 
accounting systems for supporting policy makers and to monitor policy impacts. 

. 

For the PASHMINA project we develop and propose a set of sustainability indicators focusing 
on stocks and flows. As a starting point and input for the PASHMINA approach two indicator 
sets are chosen: the EU Sustainability Development Indicators and the IEA/IAEA Sustainable 
Energy Development Indicators. The focus of the PASHMINA indicator set is put on indicators 
related to energy supply and use. The motivation for this focus is twofold:  

• First, energy plays a central role for all dimensions of sustainable development – on the 
one hand it is crucial for economic and social development, but on the other hand 
the use of energy also entails diverse negative ecological effects.  

• Second, energy is crucial when focusing on the role of stocks, flows and services 
relevant for wellbeing.  

                                                      
1  For example, the environmental Kuznets curve literature often hypothesises decreasing environmental 

degradation with increasing income (see e.g. Dinda, 2004): While environmental degradation is assumed to 
increase in early stages of economic growth, it is assumed that the environmental quality is gradually improved 
after a certain level of (per capita) income is reached. This hypothesis however, shows ambiguous empirical 
evidence and therefore is exposed to criticism (see e.g. Stern, 2004; Dinda, 2004).  

2  In the paper the terms welfare, wellbeing and prosperity are used as synonyms. 
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The structure of the paper is as follows: We briefly discuss the motivation for new indicators for 
societal welfare and progress against the background of the sustainable development 
paradigm. We then present an overview of sustainable development indicator frameworks 
reviewed for the PASHMINA project followed by the PASHMINA indicator set. The last section 
concludes. 

2 The need for going beyond GDP 

GDP is the most prominent measure of economic activity and economic growth. The 
appealing features of GDP are that it provides an aggregate snapshot of market activity 
based on well developed statistical data that is easily communicable and globally available. 
If GDP is used as an indicator of welfare, a number of shortcomings prevail, one of which is 
that it provides only limited information by focusing on flows of goods and services produced 
in one year and neglecting changes in stocks as well as ecological or social factors. GDP 
growth is often regarded as a prerequisite for coping with societal and environmental 
challenges. Using GDP as superordinate policy objective when targeting societal welfare is, 
however, of limited use as the emphasis on increasing production without taking into 
account potential detrimental side effects on the environment or social cohesion may lead 
to inaccurate conclusions regarding societal progress. 

GDP is a pure production indicator. Together with other indicators from the system of national 
accounts it reflects a country’s economic activity organised through markets. Although for 
the industrialised countries a positive correlation between GDP and factors related to 
wellbeing such as life expectancy and literacy rate is observed at least for certain periods, 
the equation "more GDP = more prosperity" was never intended when national accounts and 
GDP were developed. The current practice to use GDP as a proxy for welfare is even less 
tenable, since it is well known that GDP has a number of shortcomings when it is used as a 
welfare indicator (see e.g. Kettner et al., 2007; Gossens et al., 2007; van den Bergh, 2009): 
Many activities that obviously increase individual welfare but are not based on any monetary 
transactions such as housework or volunteering, for example, remain unconsidered in GDP 
while other transactions that do not increase individual wellbeing such as income or costs 
resulting from the depletion of environmental resources or the removal of environmental 
damages increase GDP. The main criticisms of GDP and national accounts are summarised in 
Appendix I. 

3 Sustainable development as a new guiding principle 

The concept of sustainable development ties up to the main points of criticism of the system 
of national accounts. Most notably the publication of the so-called Brundtland Report ‘Our 
Common Future' (WCED, 1987) has contributed to establishing the concept of sustainable 
development and challenging the dominant economic paradigm. 
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In essence, the Brundtland Report synthesised a wide range of experience, concepts and 
visions about the global design and the local consequences for our economies into the 
paradigm of sustainable development. In a nutshell, the pioneering contribution of the 
sustainable development paradigm consists of two components, namely  

• extending the evaluation of development by complementing the economic 
dimension by environmental and social dimensions; and 

• proposing to judge economic progress by considering the impact of current 
economic activity on future generations. 

Since the publication of the Brundtland report, the concept of sustainability has gained in 
importance in political as well as economic discussions. The European Union and a number of 
other international organisations (e.g. World Bank, United Nations, OECD) have included 
sustainability as a central element in political strategies and are also involved in the 
theoretical development and operationalisation of the concept.  

In essence there are three ways to extend the theoretical framework of national accounts 
and gross domestic product (see also Gossens et al., 2007): The first option is to correct GDP 
and the related indicators by taking into account environmental or social factors measured 
in monetary terms. The second option includes approaches to replace GDP by other 
indicators that measure wealth beyond traditional national accounts. Approaches that are 
designed to supplement GDP are the third possibility. They are neither intended to replace 
nor to correct national accounts and GDP but rather aim to provide additional information 
on social and ecological factors. 

Approaches that try to correct GDP (e.g. the Index of Sustainable Economic Welfare (ISEW; 
Daly - Cobb, 1989), Genuine Savings (World Bank, 2005)) are confronted with a number of 
difficulties as they are only partially suited to represent social and ecological factors, since 
according to these concepts all aspects need to be expressed in monetary terms3

                                                      
3  Although performed for the ISEW and the Genuine Savings indicators the monetary valuation of sustainability 

indicators is highly questionable. In this context the evaluation of environmental aspects is of special concern as 
neither the cost of environmental pollution nor the depletion of environmental resources can be unambiguously 
evaluated. But on the other hand also the evaluation of housework and voluntary work proves difficult (e.g. 
should the output or the work be evaluated, what would be the adequate output prices or wage rates etc.). 

. Most 
notably the monetary measurement of ecological aspects such as biodiversity or social 
factors proves difficult. Approaches that concentrate on a replacement of GDP by an 
alternative single indicator rely only on a limited number of factors, which represent wealth 
only in a very limited way (e.g. Ecological Footprint (Wackernagel and Rees, 1996), Human 
Development Index (HDI; UNDP, 2010)). Approaches that aim to complement GDP at least 
partly overcome these shortcomings more easily: By providing additional information 
economic development can be analysed from a comprehensive perspective, while useful 
information from the national accounts is preserved (e.g. NAMEA (see e.g. Haan – Keuning, 
1996), sustainability indicator systems (see below)).  
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4 Measuring sustainable development 

Due to its multidimensionality the concept of sustainable development is of high complexity. 
Sets of indicators are considered an appropriate tool to reduce this complexity and to 
account for the interaction between society and ecosystems. They are developed and 
provided by a number of international institutions including the EU and the UN (EU, 2005a, 
2005b; UNCSD, 2001) and cover all of the three pillars of sustainability (see e.g. Gossens et al., 
2007). 

One task within the PASHMINA project is to develop a set of sustainability indicators. The 
indicator set as presented in this paper has a focus both on stocks and flows. The indicators 
proposed here will be integrated into the structural energy model developed by WIFO for the 
PASHMINA project. We surveyed indicator systems with respect to their information on central 
research areas of the PASHMINA project: transport, energy and environment as well as land-
use and ecosystem services. The purpose of this indicator survey is to illustrate the scope of 
available sustainable development indicator sets and to assess their suitability for the 
PASHMINA project. In the following we present a selection of general recognised sets of 
sustainability indicators – the EU Sustainable Development Indicators, the UN Indicators on 
Sustainable Development and the IEA/IAEA Indicators for Sustainable Energy Development – 
as well as sustainability indicators targeted on transport and the environment relevant for the 
PASHMINA project.  

4.1 Energy in systems of sustainable development indicators 

In the following three major initiatives for comprehensive sustainable development indicator 
systems are described. These indicator frameworks represent a selection from the vast 
amount of approaches that have been developed in past decades and contain information 
related to one of the core issues of the PASHMINA project – the energy-transport-environment 
nexus. Especially the IEA/IAEA Indicators for Sustainable Energy Development and the EU 
Sustainable Development Indicators prove to be valuable inputs for the development of the 
PASHMINA indicators. For a more general and exhaustive summary of indicator sets and 
measurement approaches see Kettner et al. (2007) and Gossens et al. (2007). 

The EU Sustainable Development Indicators 

In Article 2 of the Treaty Establishing the European Communities the promotion of sustainable 
development of economic activities and sustainable economic growth is defined as a main 
objective of the European Union. At the Gothenburg Summit in 2001 the EU Strategy for 
Sustainable Development was adopted, calling for the development of Sustainable 
Development indicators to monitor the implementation of the strategy. At the Barcelona 
Summit, the Commission Communication on the External Dimension of Sustainable 
Development was adopted.  
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The Sustainable Development Indicator (SDI) framework of the European Union is based on 
the following 10 themes (EC, 2005a,b): 

• Economic development 
• Poverty and social exclusion 
• Ageing society 
• Public health 
• Climate change and energy 
• Production and consumption patterns 
• Management of natural resources 
• Transport 
• Good governance 
• Global partnership 

Within the framework the indicators are grouped in three hierarchically designed levels. On 
the highest level the framework consists of 12 headline indicators which are further divided 
into 45 core and 98 analytical indicators. The headline indicators are aimed at high-level 
policy-making and at the general public; the core indicators are conceived for the 
evaluation of the core policy areas and for the improvement of the communication between 
experts, politicians and a wider public; the analytical indicators are designed for further 
policy analysis and a better understanding of the trends and the complexity of issues within a 
specific theme or inter-linkages with other themes. Appendix A-1 summarises the different 
indicators.  

The indicators can also be divided into ‘best needed’ and ‘best available’ indicators. The 
best available indicators can be compiled with existing data. Some of them are not optimal, 
but serve as proxies for the best needed indicators that cannot be compiled either because 
of a lack of concepts, definitions or data or because of poor quality of existing data. 

The UN Indicators for Sustainable Development 

The Preamble to the Charter of the United Nations defines the “promotion of the economic 
and social advancement of all peoples” as one of the UN’s main objectives. For many years, 
the UN has committed itself to promoting sustainable growth in order to preserve the 
possibilities of future generations. Compared to the approaches of the European Commission 
(EC, 2005a,b) and the OECD (2005, 2007), this framework of sustainability indicators is focusing 
more on developing countries than on industrialised countries. 

The concept of sustainable development adopted by the United Nations consists of four 
dimensions: An institutional dimension is added to the commonly used economic, social and 
environmental dimensions. Concerning this new dimension two major indicator groups, 
namely the countries’ general infrastructure and the implementation of strategies fostering 
sustainable development, can be distinguished. The indicator framework of the UN is set up 
according to the four dimensions. Within them, the indicators can be arranged in the 
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following 15 groups, which can be rearranged in 38 sub-themes with 58 core indicators (see 
Appendix A-2): 

• Economic Structure 
• Consumption and Production Patterns 
• Atmosphere 
• Land 
• Oceans, Seas and Coasts 
• Fresh Water 
• Biodiversity 
• Equity 
• Health 
• Education 
• Housing 
• Security 
• Population 
• Institutional Framework 
• Institutional Capacity 

Most of the indicators have either a social or an environmental dimension. In effect, mere 
economic and institutional indicators are just supplements to the overall framework. The 58 
core indicators were derived from 134 initial indicators that were proposed by the UNCSD to 
22 testing countries from all regions of the world. The indicators can be divided into three 
categories: 

• Driving Force Indicators are aimed at quantifying activities, processes and patterns 
that affect sustainable development positively or negatively. 

• State indicators provide information about the conditions of sustainable 
development. 

• Response indicators are aimed at measuring the success of human actions in 
promoting sustainable development. 

The IEA/IAEA Indicators for Sustainable Energy Development 

Some indicator sets such as the IEA/IAEA Sustainable Energy Development (SED) Indicators or 
the IAEA Energy Indicators for Sustainable Development focus mainly on energy as a key 
element in sustainable development. The SED indicators measure the development towards 
“the provision of adequate energy services at affordable cost in a secure and 
environmentally benign manner, in conformity with social and economic development 
needs” (IEA/IAEA, 2001). IEA and IAEA propose 41 indicators for sustainable energy 
development that cover the whole energy system and major driving forces such as 
economic and social development. This means the indicators cover primary energy supply, 
transformation technologies and final energy demand as well as energy intensities, fuel mix 
and demand for energy services. Economic factors (e.g. GDP, prices) and social factors (e.g. 
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population growth) influence the energy system and emissions resulting from energy 
consumption and energy supply. The complete list of ISED indicators is provided in Appendix 
A-3. 

By now, the IEA SED indicators have been applied to a number of countries (e.g. Lithuania 
(Streimikiene, 2005), Cuba (Pérez et al., 2005), and Mexico (Medina-Ross et al. 2005)). 
Depending on the challenges of sustainable energy policy and data availability in most 
cases only a subset of indicators was used. Davidsdottir et al. (2007) applied a set of ISEDs to 
Iceland, UK, USA, Sweden, Brazil and Mexico. In addition, Davidsdottir et al. (2007) and 
Ibarrarán Viniegra et al. (2009) show that the SED indicators become highly operational when 
they are aggregated to a composite index, the so-called “Sustainable Energy Index”, which 
consists of one sub-index for each dimension of sustainable development. These aggregate 
indices can be compared to other traditional economic measures such as GDP in order to 
identify synergies and conflicts between conventional and sustainability policies.  

4.2 Theme-specific indicator systems 

In addition to the general indicator systems a large number of theme-specific indicator 
frameworks exist. With regard to topics relevant for the PASHMINA project, transport and 
ecosystems, the following indicator systems can be mentioned: the Sustainable Mobility 
Indicators (Nicolas et al., 2003) and the Sustainable Transport Indicators (Litman et al., 2008), 
the Environmental Performance Index 2010 (EPI, 2010a,b) and the Millennium Assessment 
Ecosystem Service Indicators (Millennium Ecosystem Assessment, http://www.maweb.org).  

5 The PASHMINA indicator framework 

Taking the EU Sustainability Development Indicators and the IEA/IAEA Sustainable Energy 
Development Indicators as a starting point WIFO developed an indicator set focusing on 
indicators related to energy supply and use. This focus has a twofold motivation:  

• First, energy plays a central role for all dimensions of sustainable development which is 
widely recognised in the different indicator sets (e.g. EU SDIs; UN ISDs).  

• Second, energy is crucial when focusing on the role of stocks, flows and services 
relevant for wellbeing.  

The ultimate aim is to integrate these indicators into the structural energy model WIFO is 
working on. The indicators could also be used for extensions of other energy models. This 
could be of special interest for models that are involved in PASHMINA project4

                                                      
4  For this purpose WIFO developed a questionnaire that covered a selection of sustainability indicator systems as 

described above and was sent out to the PASHMINA modelling groups. The models covered the FEEM model 
WITCH (see http://www.witchmodel.org/; Bosetti et al., 2007; Bosetti et al., 2008), the SMASH model IMACLIM-S 
(see 

. 

http://www.imaclim.centre-cired.fr/spip.php?rubrique41&lang=en) as well as the IIASA models GLOBIOM 
(see http://www.iiasa.ac.at/Research/FOR/globiom.html; Havlík et al., 2011) and BEWHERE (see 
http://www.iiasa.ac.at/Research/FOR/biofuels.html?sb=13, Leduc et al., 2009).  

http://www.imaclim.centre-cired.fr/spip.php?rubrique41&lang=en�
http://www.iiasa.ac.at/�
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5.1 Motivation 

The concept of sustainable development emphasises the role of a wide range of 
environmental, social and economic aspects of welfare (see above). Energy plays a central 
role for all dimensions of sustainable development which is widely recognised in the different 
indicator sets (e.g. EU, 2005a,b; UNCSD, 2001):  

• First, the use of energy is crucial for economic and social development. It provides 
basic (energy) services such as heat, light, information or mobility and is a crucial 
input to all kinds of production processes.  

• Second, the use of (fossil) energy generates major ecological impacts as it accounts 
e.g. for a large part of total anthropogenic greenhouse gas emissions that are a key 
driver for global warming and climate change5

• Third, the present energy system relies to a large extent on the use of exhaustible fossil 
energy sources. 

.  

Institutional factors play a central role for the effects on all three dimensions of sustainable 
development (see Figure 1). Energy infrastructure or the capital stock in production for 
example shape the energy demand of an economy. Institutions and the regulatory 
framework for energy efficiency of buildings for example can influence whether low income 
households can afford well-tempered housing. An institutional framework that favours fossil 
fuels has detrimental effects on the environment. Besides the influence of institutional factors 
on the three dimensions of sustainable development, also interrelations between the social, 
environmental and economic aspects can be observed. Driving forces from the economic 
dimension such as income disparities can lead to unequal access to energy and thus affect 
the social dimension. Lower income may on the one hand constrain investment possibilities 
for energy saving housing or efficient heating systems with respective negative impacts on 
the environmental dimension. On the other hand it may result in lower demand for motorised 
individual mobility resulting in a lower negative environmental impact than from high income 
households. Economic production structures and growth are driving forces for energy 
demand with a corresponding impact of energy demand on the environmental dimension.  

                                                      
5  Also, the emissions of other air pollutants are closely related to fossil energy use. From the social perspective 

energy is of relevance as it is not only required for the satisfaction of basic needs but also represents a significant 
share in household expenditures, especially in lower income percentiles. 
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Figure 1. Energy in the context of sustainable development 

 

Source: Adapted from IEA (2001). 

5.2 The PASHMINA energy indicator set 

The IEA/IAEA system of Sustainable Energy Development (SED) indicators provides a broad 
range of indicators for all levels of the energy system (IEA/IAEA, 2001). We extend this 
concept in several aspects:  

• We focus on the role of energy services, flows and related stocks. 
• We choose a sectoral structure for the representation of indicators as this structure 

allows for a comprehensive and detailed analysis of specific status and impacts 
regarding respective stocks, energy flows and energy services as well as underlying 
driving forces (disaggregated by sectors in order to identify specific conditions). 

Energy services play a crucial role for the development of sustainable energy structures (see 
also Köppl et al., 2011). It is not the quantity of energy demanded by households and 
companies that is relevant for welfare and development, but the amount and quality of the 
energy services consumed. These energy services, such as nutrition, housing, mobility and 
information, are provided by products (food, houses, fuel and media) combined with a wide 
range of capital stocks (as buildings, arable land, cars and the internet). 

A given level of energy services can be provided by different combinations of technologies 
and energy flows. The range of available technologies and energy sources thus opens up a 
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spectrum of options, which result in different amounts of energy flows and greenhouse gas 
emissions (GHG) for any given level of services. From a sustainability point of view energy 
services should hence be provided with the lowest possible input of (fossil) fuels and minimal 
greenhouse gas emissions. This relationship between energy services, energy flows, 
technologies, driving forces of energy consumption and supply and related greenhouse gas 
emissions is depicted in Figure 2. 

Figure 2. Structure of the energy cascade 

 

Source: Authors’ own illustration 

As there is a strong connection between energy consumption and economic and social 
development we focus on indicators based on energy services that can be traced back 
through the energy system to energy consumption, taking into account the relevant 
technologies. We hence develop energy indicators starting from services that are related to 
the major components of final energy demand and which will be complemented by key 
indicators for electricity and heat production. 

Table 1 shows the PASHMINA indicator system. In the first row, a set of meta-indicators is 
illustrated. These meta-indicators comprise information that is relevant for all sectors, like the 
countries’ GDP and population; data on heating degree days, the energy/environment 
related R&D capital stock, the oil and gas burden as well as the distance to the national 
targets for renewable energy use and greenhouse gas emissions.  
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Below this level, the indicators are arranged in a matrix system. The columns illustrate the six 
sectors for which the indicators are provided: energy supply, manufacturing, services, 
households, passenger transport and freight transport, representing the major drivers for 
energy use.  

The rows illustrate the different levels of the energy system: The first row summarises the 
contextual indicators which include information on the respective relevant stocks and 
supplementing data (like the share of energy imports, energy prices, etc.). In the second row 
indicators are summarised that describe or are used to approximate energy services, such as 
the gross value added (GVA) of the manufacturing and the service sector as well as the 
number of tonne-kilometres (tkm) and passenger-kilometres (pkm). For the household sector 
three different energy service indicators are used: the floor area for space heating and 
lighting; the number of persons living in the household as approximation for hot water 
demand and the number of appliances as proxy for other energy services (e.g. cooking or 
ICT). Energy intensities – i.e. the amount of final energy per energy service – and energy 
efficiencies of fossil energy generation are then depicted. The next indicator row gives the 
energy flows – transformation input and output as well as final energy consumption – that are 
the result of the energy services demanded and the energy efficiencies that are defined by 
the quality of the capital stocks. The last two rows provide information on environmental 
aspects (the ecological impacts of energy use and supply, such as emissions of GHG and air 
pollutants) and social aspects (the economic impacts of energy use for housing and 
passenger transport).  

These indicators of course do not reflect an exhaustive list of factors relevant for wellbeing 
and sustainable development, but rather represent a selection on basis of data availability 
considerations. For compiling the indicator set data need to be available for the majority of 
the EU 27 countries and for a sufficiently long time period. 
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5.3 Indices for sustainable energy development 

In addition to the indicator set, we develop a composite index for sustainable energy 
development. For the calculation of the indices a sub-sample of indicators for each sector 
will be selected in order to avoid over-laps and double counting of data. 
The procedure for the calculation of this sustainable energy index follows Davidsdottir et al. 
(2007) and Ibarrarán Viniegra et al. (2009). While the sustainable energy index by Davidsdottir 
et al. and Ibarrarán Viniegra et al. is based on three sub-indices – one for each dimension of 
sustainability – the PASHMINA composite index is based on five sub-indices, one for each of 
the sectors electricity generation, manufacturing, services, households and transport. The sub-
indices are calculated based on the following equation: 

𝐼𝐼𝑖𝑖 ,𝑡𝑡 = �𝑤𝑤𝑗𝑗 ∗ �
𝐸𝐸𝑖𝑖 ,𝑗𝑗 ,𝑡𝑡

𝐸𝐸𝑖𝑖 ,𝑗𝑗 ,𝑡𝑡=0
− 1�

𝑛𝑛

𝑗𝑗=1

 

where Ii,t gives the sub index of the sustainability dimension i in year t, j is the energy indicator, 
n is the number of indicators, wj is the weight for each indicator, and Ei,j,t is the value of the 
energy indicator in year t. This means that each sub-index is the weighted sum of the change 
in the indicators compared to an assumed base year. The aggregate index in turn is 
calculated as the weighted sum of the sub-indices. Ibarrarán Viniegra et al. (2009) assume 
equal weights both for the calculation of the sub-indices and for the calculation of the 
aggregate index. The suitability of different weighting factors for the PASHMINA project will be 
discussed. 

The main advantages of calculating the composite index and the sub-indices are that they 
facilitate the monitoring of different developments over time as interpreting and comparing 
many different indicators proves difficult when an overall conclusion about energy 
sustainability is aspired. The purpose of this composite index is to reduce the complexity, and 
to provide a useful instrument for policy monitoring and decision making. In addition, the 
index can serve as a communication instrument. Through summarising single indicators to 
composite indices information about specific details (e.g. sectoral developments), however, 
can be lost (e.g. OECD, 2002; OECD, 2008). We therefore also provide the single indicators 
that contain important information about energy sustainability in different areas. 

6 Summary and outlook 

In this working paper we present the structure of the PASHMINA indicator set for sustainable 
energy development. Systems of sustainability indicators are regarded as an advantageous 
way to extend the conventional measurement of wellbeing. The starting points for the 



 

15 

development of the PASHMINA indicators are the EU sustainability indicators and the 
indicators for sustainable energy development by IEA/IAEA. We extend these approaches in 
the following ways: 

• We focus on the role of energy services, flows and related stocks. 

• We choose a sectoral structure for the representation of indicators as this structure 
allows for a comprehensive and detailed analysis of specific status and impacts. 

Furthermore, we propose an aggregate index for sustainable energy development as well as 
sectoral sub-indices that can be derived from a selection of the indicators. 

The next steps of our work comprise the collection of data, the calculation of indicators and 
indices – including a summary of the methodological discussion regarding the construction of 
indices. Given the large number of countries considered in the study we will use explorative 
statistical methods (cluster analysis) in order to condense the large variety of observed 
conditions and developments across countries and over time to a few salient features. We 
will therefore aim at building country taxonomies based on key indicators from the different 
domains.  

Furthermore, we will analyse developments of selected indicators for different PASHMINA 
scenarios in a structural energy model. A collaboration with SMASH is considered in order to 
extend the indicators’ social dimension in a case study framework focusing on France. 
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Appendix I 

DEFICITIS OF GDP 

General deficits of GDP 

One of the main criticisms of GDP is that the national accounts are focused on flows, while 
the prosperity of a country and individual wellbeing in the long term are more dependent on 
various types of stocks. For example, the annual expenditures on consumer goods (such as 
the purchase and leasing of cars within a year) are reported in the national accounts, while 
the stock of consumer durables (such as the existing stock of cars) is not reported6

The accounting of basic needs within national accounts is also problematic. The satisfaction 
of basic needs, such as food, shelter, social recognition or freedom, is of fundamental 
importance for a person’s wellbeing; basic needs cannot – or only to a very small extent – be 
substituted by luxury goods or services. In the national accounts, these fundamental 
relationships are, however, not depicted: Immaterial basic needs are not covered at all and 
basic material needs such as drinking water are undervalued in the national accounts, as 
they are valued solely by their market value

. Another 
example is that the annual sale of exhaustible resources is reported in the national accounts, 
while the remaining stock of resources as well as other forms of natural capital is not 
considered. This short-term perspective focused on flows does not consider future 
(production) potentials and thus ignores possible negative medium and long term effects for 
a country's prosperity. 

7

Criticism from an economic perspective 

 just like luxury goods. 

From an economic perspective, the main points of criticism of GDP lie in the valuation of 
unpaid or informal work, leisure, technological change and human capital. 

Housework, educational work and voluntary work are not considered in the national 
accounts, mainly due to difficulties in the monetary evaluation of these factors. On the one 
hand, this leads to an underestimation of economic activity. Some pilot studies have 
calculated that housework and voluntary work contribute 30 percent or more to GDP, 
depending on the country and the assessment method (see e.g. Federal Statistical Office, 
2002)8

                                                      
6  The SNA generally provides for the integration of stock accounts. Nevertheless, these are no core elements of 

national accounts and are reported only for some countries such as the US.   

. On the other hand, the exclusion of housework from the national accounts can lead 

7  The market price for natural resources like water for example may be too low if due to incomplete information it 
does not reflect the resources scarcity (in quantitative or qualitative terms). 

8  For Austria a share of housework in gross domestic product of at least 33 percent was estimated for 1992 (Austrian 
Central Statistical Office, 1996). 
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to an overestimation of economic growth when structural change within an economy is 
accompanied by a shift from housework to the market. Such a growth of market production 
ignores the fact that the effective economic performance remains unchanged as a whole. 

Leisure contributes significantly to individual prosperity but is not considered adequately in 
the national accounts. Leisure time is accounted for in GDP only as a reduction of production 
possibilities. International comparisons are also hampered by the exclusion of leisure time as 
differences in holiday entitlement and the average number of holidays are not considered. 

Another point of criticism of GDP lies in the lacking consideration of human capital, as the 
quality and the development of this factor are not adequately captured. Expenditures on 
education are recorded as consumption in the national accounts, although these 
expenditures rather have the characteristics of an investment. In addition, educational 
expenditures provide only limited information about the quality of training received. 

Criticism from a social-ecological perspective 

From an ecological and social perspective, the inadequate coverage of natural resources, 
the insufficient representation of health and the exclusion of distributional aspects have to be 
mentioned as the main points of criticisms of GDP. 

The integration of natural resources in the national accounts is considered particularly 
problematic. The exploitation of natural resources – such as overfishing of the oceans or the 
loss of tropical rain forests – for instance increases GDP as the current production of a country 
is increased. The much larger, wealth-reducing effect of these actions is in contrast not 
measured in GDP. Services of natural capital that increase individual wellbeing, such as clean 
air or the recreational value of nature, are also not covered by national accounts. 

Health is also not adequately reflected in GDP. Expenditures for health are classified as 
consumption expenditures just like educational expenditures. If these expenditures are 
related to health protection, they certainly increase wellbeing. If the expenditures are, 
however, related for example to the treatment of diseases of affluence or pollution-related 
diseases, the costs are rather instrumental and not increasing wellbeing, yet they lead to an 
increase in GDP. It also has to be stressed that the level of health expenditures does not 
necessarily reflect the quality of the treatment or the health status of society.  

When using GDP per capita as an indicator for prosperity only an average value for the entire 
population of a country is reported that does not allow drawing conclusions about the 
distribution of income. For the assessment of a country’s wellbeing, the distribution of income 
between individuals – or rather between the individual households – is, however, highly 
relevant: From a utilitarian point of view, income losses of the lowest income groups cannot 
be compensated by gains in the same amount in the highest income groups. A welfare 
indicator would therefore need to take into account the (in-)equality of income distribution in 
society. 



 

22 

A loss of social coherence, expressed for example in an increase in crime or in a higher risk of 
terrorist attacks, also increases GDP, as expenditures for security will rise. These expenditures 
are again rather instrumental than wealth-increasing. 
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