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Abstract 

 
The Genuine Progress Indicator (GPI) is a composite economic indicator designed in 1995 to 
consider the trade-offs between the costs and benefits of economic activity, seeking to pro-
vide a more comprehensive view of macroeconomic wellbeing than is revealed by market 
activity measured by the Gross Domestic Product (GDP). The measure was developed as a 
response to the lack of consideration of societal and environmental dimensions in the eco-
nomic development debate and includes monetary adjustments that reflect effects of eco-
nomic activity to economic welfare. The study applies the PSALSAR systematic literature re-
view methodology to extract the main themes and discussions related to the GPI, including 
its methods and policy applications, based on the period 1995 to 2023. The analysis of 43 re-
viewed publications suggest that the GPI has evolved substantially during the period exam-
ined, gaining more solid theoretical foundations, yet there are diverging opinions in the liter-
ature on its purpose, methodology, and extent to which it can inform sustainable develop-
ment. Most of the studies were conducted in developed countries with the purpose of com-
paring GPI and GDP and highlighting the welfare implications of its different components. 
Various calls for GPI methodological alignment enabling comparability between studies re-
main largely unanswered, as the GPI 2.0 methodology has not gained traction. Varying ac-
counting approaches used to compute GPI sub-indicators confirm a persistent lack of con-
vention in valuation methods. The findings suggest ongoing development of the GPI since 
1995 but scant evidence of its policy implementation. The lack of a shared vision for the fu-
ture of the GPI among its practitioners appears to be one of the main obstacles to its further 
harmonisation and application. 
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1. Introduction 
 
Economic growth measured by market activity and expansion has been depicted as a poor 
indicator of societal progress (Fioramonti, 2024; Kuznets, 1934; van den Bergh, 2022).  The 
limitations of Gross Domestic Product (GDP) as a measure have been explored extensively in 
relation to economic welfare, sustainability, and wellbeing (Fitousse et al., 2011; Giannetti et 
al., 2015; Van den Bergh, 2007). Due to its international standardisation and widespread adop-
tion, GDP has become the main measure of macroeconomic progress since the end of World 
War II (Fioramonti, 2024; Kubiszewski et al., 2013). While GDP is aimed at measuring the ex-
tent of market activity, it does not differentiate between activities that are beneficial or harm-
ful to people and the planet or how wealth is generated and distributed, hence it is not a 
robust metric of economic wellbeing and was not designed to be one (van den Bergh, 2022; 
Kuznets, 1934). In the light of these limitations, a movement emerged to find alternative ways 
of measuring progress, referred to as “beyond GDP” (Kubiszewski et al., 2013; van den Bergh, 
2022; WISE, 2024). There is also an increasing recognition of the need for alternative ways of 
measuring societal progress, as is proposed by the Sustainable Development Goals1 (SDGs), 
Wellbeing Economy Alliance (WEAll) and numerous other initiatives (Cook & Davíðsdóttir, 
2021a; Costanza et al., 2020; Fioramonti, 2024; Hoekstra, 2019). Like many other wellbeing indica-
tors, the Genuine Progress Indicator (GPI) emerged as an alternative to GDP. Like its prede-
cessor, the Index of Sustainable Economic Welfare (ISEW), GPI is a composite economic well-
being indicator that attempts to capture the costs and benefits of economic activity within a 
geographic/political boundary and better reflect its social welfare effects (Clarke, 2007; J. Cobb 
& Daly, 1989).  
 
Partly as a response to the sustainable development paradigm established by Brundtland 
(1987) report, Daly & Cobb (1989) addressed some of the most pressing economic, social, and 
environmental issues of the time from the ecological economics perspective in their book, For 
the Common Good, where the first version of the ISEW was delineated as a measure of sus-
tainable economic wellbeing. The GPI is its successor, delineated by Cobb & Cobb (1994), and 
Cobb, Halstead, and Rowe (1995), who first used the GPI title2 that shifts the focus towards 
the notion of measuring societal progress rather than sustainability, which can arguably only 
be measured after the fact (Costanza & Patten, 1995). It was an attempt to develop an economic 
wellbeing indicator that “would offer a statement of net benefit” (Cobb et al., 1995) and it has 
since evolved in terms of theory, methods, and applications. Generally, the GPI calculation 
starts with household consumption3, adjusts it for income inequality using an income distri-
bution index (most often Gini) then makes a series of adjustments by either adding or sub-
tracting the monetised valuations of economic activity that either enhance or diminish eco-
nomic welfare (ibid.).  
 

 
1 Namely, SDG 17, Target 19 focused on the development of alternative measurements of progress to comple-
ment GDP. 
2 The updated GPI methodology included an updated method for calculating the cost of long-term environmen-
tal damage with higher social cost of carbon; omitting cost of urbanisation and defensive and public expendi-
tures on health and education; and adding five additional variables: value of volunteer work, cost of crime, cost 
of divorce, cost of underemployment, and gain in leisure time. 
3 Usually measured by personal consumption expenditures (PCE) or household budget expenditures (HBE). 
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The motivation for this study is a response to the need for alternative ways for measuring 
progress towards sustainable development that go beyond economic growth. There is a drive 
by various political bodies, including the United Nations (UN) and national governments within 
WEAll, to identify, develop and adopt alternative measures of economic wellbeing, but there 
is little consensus on the suitability, methodological robustness, and policy applications of 
such tools (Hoekstra, 2019).  Jansen et al. (2024) analysed 65 such indicators and found that 
they fall under three main categories: environmental sustainability, different aspects of well-
being and inclusion, and that only a handful of them address all three. One of them is GPI that 
emerged as alternative measure of macroeconomic welfare three decades ago and has devel-
oped substantially since then, yet its place in the wellbeing economics literature and use in 
policy making remains understudied.  
 
To our knowledge, this is the first systematic literature review exploring GPI methodological 
developments in this timescale. Summarising the key contributions of GPI to the “Beyond 
GDP” literature, its methods, and implications to policy has a potential to clarify the role of 
this indicator in measuring sustainable economic welfare to date and in the future. For this 
purpose, the review aims to map out the body of literature on GPI since its inception in 1995 
up to 2023, focussing on location, scale, time periods covered, methodological approaches, 
and policy applications. The study aims to answer the following research questions: 
 

1. What has been the geographical distribution and scale of GPI studies, main publication 
outlets, and motivations for conducting? 

2. What have been the key methodological developments and approaches in the GPI 
since 1995? 

3. What are the issues and policy implications of the GPI discussed in the literature? 
 
Answering these questions may help to address the issues identified and discern the role of 
GPI in the “beyond GDP” literature. The structure of the paper is as follows: Section 2 presents 
a step-by-step methodology of the literature review. Section 3 presents the results of the re-
view together with discussion. Section 4 discusses the future research avenues, study limita-
tions, and concludes the paper with a short summary of findings and some reflections on the 
potential future of the GPI. 
 
 
 

2. Methodology 
 
2.1 PSALSAR methodology for systematic literature review 
 
To fulfil the purpose of the review to delineate the recent developments of the GPI, a meta-
analysis method combining the Search-Appraisal-Synthesis-Analysis (SALSA) (Grant & Booth, 
2009; Malinauskaite et al., 2019) and the Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) methodologies called PSALSAR was utilised. PSALSAR was designed 
to facilitate a reproducible systematic review while also allowing for inclusion of some quan-
titative elements, and it has been successfully applied in sustainability research to perform a 
thematic analysis, and for this reason was selected for this study (Kamali Saraji & Streimikiene, 
2023; Merida et al., 2022). This study adhered to the methodological approach of (Mengist et 



4 
 

al., 2020). Table 1 lists the main steps of the method, together with explanations of each stage, 
and each step is elaborated further in the next section. 
 
Table 1. Components of a systematic literature review following PSALSAR methodology. 

Step Task Explanation 
Research 
protocol 

Define study scope Defining the research aims, scope, methods, and data-
bases to be used 

Search Search for publications relevant to 
the study aims 

Searching in Scopus and Web of Science using specific 
keywords and Boolean strings 

Appraisal Select eligible studies Applying the selected criteria to include or exclude 
studies from the review 

Synthesis Classify and systemise information 
extracted from the included studies 

Reading the selected publications in full, systemising 
information according to selected categories in line 
with research aims, adding publications through snow-
balling method, extracting the principal themes 

Analysis Analyse the systemised information Analysing the systemised information, contextualising 
Report Summarising the results of the anal-

yses in a form of a scientific article 
Writing up the review in accordance with the stand-
ards of a peer reviewed-academic journal 

 
 
2.2 Step-by-step methodology 
 
Step 1. Research protocol. The main aim of this is step is to specify the scope of the research 
by formulating the research questions and defining the strategies to answer them (Booth et al., 
2021; Kamali Saraji & Streimikiene, 2023). It is not a purpose of this study to provide an exhaustive 
review listing every publication linked to the GPI or its predecessor, the ISEW, but rather to 
review a set of scientific studies published in peer-reviewed academic journals, focussing on 
nation states and large sub-national entities, e.g., regions and large cities.  
 
Step 2. Search. This step entails developing and implementing a search strategy. For the pur-
poses of this study, two of the most used academic search databases, Scopus and Web of 
Science, were utilised to source relevant publications using the following Boolean strings: 
Scopus: TITLE-ABS-KEY ((“genuine progress indicator”) OR (“genuine progress indicator” AND 
“methods” AND/OR “development”)); Web of Science: All= ((genuine progress indicator) OR 
(genuine progress indicator AND methods AND/OR development)). These search strings pro-
duced a substantial number of studies (109 results on Scopus and 133 studies on Web of Sci-
ence), and no additional Boolean strings were used. 
 
Step 3. Appraisal. The papers sourced through the academic search engines were then evalu-
ated according to the research aims, applying the following criteria: 
• the search keywords “genuine progress indicator” are in the paper title, abstract or/and 

keywords; 
• published between 1995 and the date of the search (2023) in the English language; 
• published in academic peer-reviewed outlet; 
• presents a primary GPI study, excluding reviews and purely theoretical discussions; 
• addresses GPI methods and/or their practical applications in some depth; 
• full text of the paper is available online; 
• duplicates were removed, even if published in different outlets with slight modifications. 
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As Figure 1 indicates, from the 242 papers sourced, 179 were excluded after reading the ab-
stracts as they did not fulfil the criteria above, 15 more were excluded after reading the full 
papers because they either referred to the same empirical study more than once within dif-
ferent studies, or were not primary but meta-studies, and for seven papers no full text was 
available online. 
 

 
Figure 1. Research information flow for identification of GPI studies. 

 
Step 4. Synthesis. The 41 papers fulfilling the selection criteria and available online were read 
in full, and two additional publications were sourced using “snowball” method (Kamali Saraji & 
Streimikiene, 2023; Malinauskaite et al., 2019). The extracted information was classified into gen-
eral and specific categories: general included publication year and outlet, study location, years 
covered, scale, reasons for conducting, the number of indicators, and specific – methodologi-
cal innovations, policy insights, and suggestions for the future development of GPI. The main 
findings in each category are listed in Appendix A. 
 
Step 5. Analysis. This stage included analysis and discussion of the systemised information, 
connecting, and cross-referencing between the studies and themes, and contextualising the 
findings within the literature. The results of the analysis are presented in the following section, 
where results are presented together with discussion. 
 
Step 6. Reporting. This final step of the systematic literature review involved organisation and 
presentation of the critical points resulting from the previous two steps and presenting them 
in the format of an academic paper. 
 
 

43 studies included in the analysis

Eligibility

reading full texts 22 studies excluded; 2 additional studies 
sourced

Screening 

selection criteria 179 papers excluded; 63 papers selected 
to be read in full

Identification

search keywords Scopus (109); Web of Science (133); total: 
242
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3. Results and discussion 
 
In this section, the main themes identified during the systematic review are presented to-
gether with discussion to put them into context. Firstly, the general results are presented and 
discussed: overview of GPI studies’ motivation, date, location, scale, and common data 
sources used. Secondly, the discussion on the theoretical foundations of GPI in the literature 
are outlined. Then, the numbers of sub-indicators, their correspondence to the essential cap-
ital assets framework, and most widely used accounting methods are presented, with a dis-
cussion of the usefulness of the GPI as an indicator of macroeconomic welfare. Detailed results 
of the analysis are provided in Appendix A. 
 
3.1 General information and trends  
 
The common stated motivations for conducting GPI studies vary and include: (i) highlighting 
the costs and benefits of economic growth, (ii) attempting to measure sustainable develop-
ment, (iii) estimating the level and growth of economic wellbeing and comparing it to the level 
and economic growth measure by GDP, (iv) informing policy, (v) applying several sustainabil-
ity/wellbeing indicators and comparing/combining results for a fuller view on societal pro-
gress, (vi) updating and improving the GPI methodology, and (vii) highlighting disparity in pro-
gress between different populations.  
 
The studies were conducted between 1995 and 2023, with two of them published in 2024 but 
already appearing within academic search engines at the end of 2023. Out of the 43 studies, 
3 were published between 1995 and 2004, 15 between 2005 and 2014, and the remaining 25 
– between 2015 and 2024. From the early 2000s, GPI studies increasingly focussed on sub-
national scales, especially in the United States, starting with the studies by Costanza et al. 
(2004) in the State of Vermont, U.S. and Clarke & Lawn (2005) in the State of Victoria, Australia. 
Out of the 43 studies included in the analysis, 18 were focussed on nation states, 15 on sub-
national entities, such as states, provinces, and cities, 7 included both scales, and 3 addressed 
the multinational scale. In terms of outlets, by far most of the studies were published in the 
Journal of Ecological Economics (19), followed by Journals of Social Indicators Research (5) and 
Ecological Indicators (4). The remaining 15 publications were published in various outlets, all 
focussed on sustainability and/or economics. 
 
As is shown in Figure 2, the bulk of studies examine economic wellbeing in developed coun-
tries. GPI studies were conducted in 41 countries and the populated six continents, but only 
seven of them addressed low- and middle-income countries as classified by the World Popu-
lation Review (2024): Brazil, China, India, Madagascar, Malaysia, Thailand, and Ukraine. A large 
proportion of studies focussed on national and sub-national applications in the US (10), China 
(8), nations within the European Economic Area (7), followed by Australia (4), Japan (3), and 
New Zealand (2). 
 

https://worldpopulationreview.com/country-rankings/middle-income-countries):
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Figure 2. GPI study location countries from the review. 

These trends suggest growing interest in the GPI topic, which might be due to the increasing 
recognition in academia and global policy initiatives for sustainable development and pros-
perity that alternative ways of measuring economic wellbeing are needed. It is also likely that 
in the beginning of the period examined, the GPI and ISEW were used simultaneously, and 
only later did the former take precedence. The findings also suggest that measurement of 
economic welfare is still mostly a pre-occupation of high-income societies4 that have reached 
a level of economic development where economic growth and wellbeing might be starting to 
diverge (Lawn & Clarke, 2010). They also imply a need to address the wellbeing implications of 
economic growth early in the development path to avoid unsustainable development strate-
gies (Cook & Davíðsdóttir, 2021a).  
 
Most of the studies (41) include comparisons between GPI and GDP outcomes, and by far the 
majority of them (38) reported GPI values to be consistently smaller than GDP, with a varying 
but usually lower growth rate. The one study reporting GPI values much larger than those of 
GDP was by Cook & Davíðsdóttir (2021), and this is mostly due to the inclusion of an estimated 
value for Iceland’s terrestrial ecosystem services (ES) using the benefit transfer method and 
the GPI 2.0 methodology (Cook & Davíðsdóttir, 2022). This approach contrasts with the tendency 
in other GPI studies not to include ES benefits and only account for the economic value of 
specific natural capital losses. The other two papers by Lazarus & Brown (2022) and Van der 
Slycken & Bleys (2024) report GPI values larger than GDP, both resulting from methodological 
innovations: the former by removing historical benchmarks from the calculations, and the lat-
ter by designing two distinct methodologies, where one considers the environmental costs of 
economic activity in other parts of the world and future generations, and the other only con-
siders costs experienced at the present time within country borders. The rest of the studies 
demonstrate very high variability in GDP/GPI results and growth rates (see Appendix A). The 

 
4 With the exception of China where the number of GPI studies start increasing in 2010s, in parallel with coun-
try’s rapid economic development. 
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common trend is that the GPI starts at a lower or similar level as GDP and grows in parallel 
until some point, usually occurring between 1960-1990, and after that threshold starts to di-
verge, widening the gap between the values per capita as well as on a growth rate basis.  
 
Similar trends, observed by numerous GPI practitioners, have been linked to the “threshold 
hypothesis” of Max-Neef (1995), which suggests that at a certain level of economic growth, it 
may become „uneconomic“ when the marginal costs of economic activity start exceeding the 
benefits: " for every society there seems to be a period in which economic growth (as conven-
tionally measured) brings about an improvement in the quality of life, but only up to a point – 
the threshold point – beyond which, if there is more economic growth, quality of life may begin 
to deteriorate " (Max-Neef, 1995, p. 117). While the hypothesis has neither been confirmed 
nor denied, some evidence based on GPI results are presented by Lawn & Clarke (2010) and 
Long & Ji (2019) among the studies included in the review, and a meta-analysis of GPI studies 
in 17 countries that generated 59% of the world’s GDP in 2005 by Kubiszewski et al. (2013). It 
found that between 1950 and 2005, GDP and GPI were following a similar trend up to around 
US$7,000 GDP per capita, diverging after that, which may be indicative of the rising costs of 
economic growth (Berik, 2020). However, in their critique of the GPI, Dietz & Neumayer (2006) 
suggest that the threshold effect is more likely to result from methodological flaws rather than 
any true reflection of social welfare effects of economic growth.  
 
The most commonly used data sources for the GPI calculation (see more details in Appendix 
A) include national statistics offices, governmental departments and agencies, international 
organisations, such as the UN, the World Bank (WB), the Organisation for Economic Coopera-
tion and Development (OECD); in the European context, the European Union (EU) and its sta-
tistical agency EUROSTAT, European Environment Agency (EEA), and the annual macro-eco-
nomic database of the European Commission (AMECO); in the U.S., the Bureaus of Economic 
Analysis and Labour Statistics, Environmental Protection Agency (EPA), the Energy Information 
Administration (EIA), the American Time Use Survey (ATUS) and various state departments 
and agencies; in China, the national and regional statistical yearbooks and the Institute of Ge-
ographic Sciences and Natural Resources were most commonly used. Most studies examined 
in the review relied on estimates from previous studies, e.g., a benefit transfer method for 
calculation of the economic benefits from ES using the Costanza et al. (1997) global valuation 
study or The Economics of Ecosystems and Biodiversity Database (TEEB) valuation database 
(Van der Ploeg et al., 2010). Lack of data that necessitates use of proxies and “heroic assump-
tions” is quoted repeatedly as one of the main obstacles to the development and widespread 
adoption of the GPI (J. Cobb & Daly, 1989; Cook & Davíðsdóttir, 2021a; P. Lawn, 2005).  
 
 
3.2 Theoretical foundations 
 
The theoretical foundations of the GPI explain some of its methodological inconsistencies. One 
of the creators of the System of National Accounts used to calculate GDP, Simon Kuznets, in-
ferred that “the abuses of national income estimates arise largely from a failure to take into 
account the precise definition of income and the methods of its evaluation” (Kuznets, 1934, p. 
6). This points to the importance of setting clear theoretical foundations, underlying assump-
tions, and a definition of what a welfare index is designed to measure. In the case of the GPI, 
this has not been universally agreed, as sub-indicators measuring present economic welfare 
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and externalities are combined with estimates of past or future losses of essential capital. The 
theoretical foundations of the GPI are subject to debate in many of the selected studies (Bag-
stad & Shammin, 2012; Makino, 2008; Nourry, 2008; Talberth et al., 2007; Talberth & Weisdorf, 2017; 
Van der Slycken & Bleys, 2023) and the wider literature (Clarke, 2007; Dietz & Neumayer, 2006; 
Kubiszewski et al., 2013; P. Lawn, 2003, 2005; Neumayer, 1999; Talberth et al., 2007).  
 
Daly & Cobb (1989) based their first iteration of the ISEW on Hicks’ (1946) notion of income5, 
but the index was criticised for attempting to measure both current economic wellbeing and 
sustainability, which was compared by its critics to merging different measurements of an au-
tomobile dashboard into one, lacking scientific rigour and logic (Dietz & Neumayer, 2006; Neu-
mayer, 1999). To solidify the GPI’s theoretical basis, Lawn (2003, p. 106) suggested that it 
should measure the “welfare a nation enjoys at a particular point in time given the impact of 
past and present activities”. Given the complexities in measuring these impacts, there is an 
emerging consensus that the GPI is better conceived as a measure of “psychic income”, a con-
cept stemming from the Fisher’s (1906) notion of income6. This definition implies that the GPI 
is rather a measure of socio-economic welfare and progress than sustainability, as it does not 
account for changes in the essential capital stocks, e.g., it does not place a monetary value on 
stocks of natural, social, built or human capital but does for the flow of some services from 
them. In accordance with this understanding and for the purposes of the GPI 2.0 method, 
Talberth and Weisdorf (2017, p. 3) define it as “a monetary measure of economic welfare for 
a given population in a given year that accounts for benefit and costs experienced by that 
population in association with investment, production, trade, and consumption of goods and 
services”. 
 
Adopting the Fisherian concept of income somewhat clarifies the purpose of the GPI and what 
it attempts to measure – the flow of benefits and costs of economic activity resulting in eco-
nomic welfare (or lack thereof) in a certain society in a given time period. It remains unclear, 
however, how the GPI relates to the sustainability of progress over time and preservation of 
natural capital, which forms the basis of economic wellbeing in the “economy in society in 
nature” view (Daly & Farley, 2011; Raworth, 2017; Røpke, 2004). Kubiszewski et al. (2015) and Van 
der Slycken & Bleys (2023, 2024) offer partial solutions to this problem: the former in a form of 
a GPI balance sheet listing capital asset stocks and liabilities (also see (Anielski, 2001), and the 
latter in considering spill-over costs across time and space boundaries. There have also been 
suggestions to complement the GPI with System of Environmental Economic Accounting 
(SEEA) type accounts, that seek to measure stocks and flows of natural capital in both bio-
physical and monetary terms (Kenny et al., 2019; UN, 2012).  
 
 
3.3 GPI sub-indicators and accounting methods 

 
5 Hicksian concept of sustainable income originates in the work by John Hicks (1946), who defined income as 
the maximum amount that can be produced and consumed without depleting the stock of welfare or income 
generating capital. In a similar manner, Daly’s & Cobb’s (1989) ISEW aimed to measure societal economic wel-
fare by considering the ability to maintain economic welfare on at least the same level in the future. 
6 Fischerian concept of “psychic income” uses the definition by Irving Fischer (1906) of economic benefits expe-
rienced by consumers rather than the amount of goods and services produced and marketed, as measured by 
GDP, or the Hicksian notion of income that necessitates non-diminishing stocks of capital. 
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This study was unable to outline linear trends and methodological developments of GPI over 
time, as no such trends and developments were identified in the analysis. The selection of 
sub-indicators and methods rather depended on which previous GPI studies were used as 
blueprints. According to publishing years and the similarities in methodological approaches, 
the GPI literature examined in this review can be grouped into three main periods:  
 
(i) the early period from 1995 to early 2000s, starting with the Hanley (1999) and Hamilton 
(1999) studies for Scotland and Australia, respectively, and characterised by continuous de-
velopment of the GPI method, discussions on theoretical foundations, and application in dif-
ferent parts of the world, e.g., Australia, New Zealand and the Pacific Asia;  
 
(ii) the middle period, from early 2000s and up to mid 2010s, starting with the Costanza et al. 
(2004) study for Vermont which was followed by a series of US state-based studies (Bagstad & 
Shammin, 2012; Fox & Erickson, 2018; Kubiszewski et al., 2015; Posner & Costanza, 2011) and a ten-
dency for solidifying the methodological approach in this context that was taken up by some 
studies elsewhere (Clarke & Lawn, 2008; Hayashi, 2015) but had not become standardised, partly 
due to local data limitations and lack of agreement on methodological approaches; and 
  
(iii) the late period from 2017 to the present time that started with the Talberth & Weisdorf 
(2017) GPI 2.0 study and is marked by further divergence in methodologies despite the at-
tempts to standardise. Therefore, some common methodological approaches and debates are 
outlined in this section but do not constitute consistent developments over time. 
 
3.3.1 Number of sub-indicators and links to essential capital framework 
 
To provide a more holistic view of societal progress than GDP, the GPI includes corrections in 
the social, economic, and environmental domains of an economy through use of various sub-
indicators. The number of sub-indicators range between 10 and 52, with the majority of stud-
ies including between 20 and 26. The stated reasons for the fewest (10-12) components was 
lack of data (Danilishin & Veklich, 2010; Kusago, 2007; Makino, 2008; Ollivier & Giraud, 2010; Pais et 
al., 2019), while the biggest range in GPI components (28-52) was observed in the four GPI 2.0 
studies (Cook & Davíðsdóttir, 2021b; Guan et al., 2024; Senna & Serra, 2021; Talberth & Weisdorf, 
2017). 
 
An aspect brought forth in GPI methodology development is the dependency of economic 
wellbeing on essential capital stocks, as highlighted by Kubiszewski et al. (2015), Talberth & 
Weisdorf (2017), Fox & Erickson (2018), Kenny et al. (2019), and Cook & Davíðsdóttir (2021b). The 
classification of capital assets7 used in these studies include natural (KN), built and financial 
(KB), human (KH), and social capital (KS). Financial capital is not itself productive and refers to 
a system of ownership and control of capital and is therefore rather a vehicle of exchange than 

 
7 The four types of essential capital assets are defined by Goodwin (2003, p. 1): “Natural capital is made up of 
the resources and ecosystem services of the natural world. Produced capital consists of physical assets gener-
ated by applying human productive activities to natural capital and capable of providing a flow of goods or ser-
vices. Human capital refers to the productive capacities of an individual, both inherited and acquired through 
education and training. Social capital […] consists of a stock of trust, mutual understanding, shared values and 
socially held knowledge.” 
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essential form of capital. As such, it is grouped here together with built capital, following the 
approach by Talberth & Weisdorf (2017) and Cook et al. (2022). 
 
Types of essential capital have been discussed in the GPI literature increasingly more often 
since 1995 literature (Costanza et al., 2004; Hamilton, 1999; Kubiszewski et al., 2015; Talberth 
et al., 2007), connecting GPI components to essential forms of capital and their respective 
contributions to economic wellbeing. The numbers of GPI indicators in each group of capital 
assets in all the studies are listed in Appendix A. Closer examination did not reveal any persis-
tent trends other than that the number of KH sub-indicators included in GPI studies grew 
slightly over the time period examined as studies included increasingly more human capital 
dimensions, such as education, healthcare, and commuting, though the overall share of KH 
sub-indicators remained relatively small at around 8%. It is common in the studies reviewed 
to omit indicators when data availability is deemed insufficient or components are no longer 
relevant, e.g., the ozone layer depletion problem is considered by some GPI practitioners to 
be largely solved, or if they result in double-counting, e.g., internet services that are included 
in consumption expenditure (see Appendix A for such omissions).  
 
Most of the studies examined in the review group GPI components into economic, social, and 
environmental categories that correspond to the pillars of sustainability delineated in the 
Brundtland Report (1987). Such grouping brings forth the dependence of human wellbeing on 
the four types of essential capital: its natural systems (KN); social structures and connections 
(KS), people, their skills and capabilities (KH); and built and financial structures that facilitate 
economic activity (KB). This helps to systemise GPI components and structure in a way that is 
helpful for analysis of its implications to societal progress. 
 
 
3.3.2 GPI sub-indicators and methodological approaches 
 
With some variations over time, the general GPI calculation formula from Cook & Davíðsdóttir 
(2021b) based on Talberth & Weisdorf (2017) is as follows: 

𝐺𝑃𝐼! = 	
1
𝑁()𝑈"+(𝐻𝐵𝐸# − 𝐷𝐸𝐹𝑅 − 	𝐻𝐼")	 × 	𝐼𝑁𝑄 + 𝑃𝑃8" 	

$

"%#

+ 	𝑈"+𝑠(𝐾𝐻" + 	𝐾𝑆" + 	𝐾𝐵" + 	𝐾𝑁")8 − 	𝑑𝑈"(𝐷𝐾𝑁# + 	𝑃𝑂𝐿" + 𝑆𝐶")@ 
 
 
Where 𝑈"+(𝐻𝐵𝐸# − 𝐷𝐸𝐹𝑅 − 	𝐻𝐼")	 × 	𝐼𝑁𝑄 + 𝑃𝑃8"  represents is the utility from consumption 
of goods and services, 𝑈"+𝑠(𝐾𝐻" + 	𝐾𝑆" + 	𝐾𝐵" + 	𝐾𝑁")8 refers to utility sourced from essen-
tial capital, and 𝑑𝑈"(𝐷𝐾𝑁# + 	𝑃𝑂𝐿" + 𝑆𝐶") is disutility linked to undesirable environmental 
and social conditions, and the sub-categories are as follows: 
HBE = household budget expenditures 
DEFR = defensive and regrettable expenditures 
HI = household investments  
INQ = inequality adjustment 
PP = public provision of goods and services 
s = services 
KH = services from human capital  
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KS = services from social capital  
KB = services from built capital  
KN = services from natural capital 
DKN = depletion of natural capital 
POL = pollution 
SC = social costs of economic activity 
 
The list of GPI components became somewhat solidified in the 2000s, especially in the US 
context in the attempts to standardise the metric (Posner & Costanza, 2011; Talberth et al., 
2007). Table 2 lists the most widely used components of KB, KS, and KH, and KN sub-indicators 
are specifically outlined in Table 3 alongside an exploration of valuation methods employed, 
as they were the most numerous and heterogeneous compared to other types of essential 
capital. + and - refer to addition and subtraction of the sub-indicator values, respectively. The 
methods for accounting for different indicators vary between studies, and the main method-
ological innovations stated in the studies are listed in Appendix A.   
 
Table 2. The most common sub-indicators of the four types of essential capital.  

Type of capital Built & financial (KB) Social (KS) Human (KH) Natural 
(KN) 

Most common in-
dicators  

+Personal consumption 
-Income distribution 
+Services from consumer 
durables 
-Costs of consumer dura-
bles 
+Services from highways 
and streets 
+/-Net capital investment 
+/-Net foreign debt 

+Value of household work 
+Value of volunteer work 
-Cost of crime 
-Cost of family changes 
+/-Value/loss of leisure 
time 
-Costs of un- and under-
employment 
-Costs of car accidents 
+Internet services 

+Value of higher edu-
cation 
-Costs of commuting 
+Value of publicly pro-
vided healthcare 
+Research and devel-
opment (R&D) 
-Welfare- neutral 
goods 

See Table 3 

 
The components in KB have remained somewhat stable in GPI calculations since 1995, except 
for net capital investment and net foreign debt that are argued to not be in line with the 
Fisherian concept of psychic income and therefore excluded (Cook & Davíðsdóttir, 2021; Pat-
terson et al., 2019; Talberth & Weisdorf, 2017). There have also been inconsistencies concern-
ing inclusion of different types of built capital as in some studies it is omitted (Karatopouzis et 
al., 2022; Wen, 2007), in others calculated as government expenditure on streets and high-
ways (Talberth et al., 2007), and in some – as 75% of all government expenditure on built 
infrastructure (Clarke & Lawn, 2005; Delang, 2016). In other cases, the value of water and 
energy infrastructure, value of housing development, manufacturing, and construction are 
used to account for services from KB (Cook & Davíðsdóttir, 2021; Talberth & Weisdorf, 2017). 
 
In terms of the most common KS sub-indicators listed in Table 2, the methods vary between 
studies. For example, some studies account for leisure time as a positive value (Karatopouzis et 
al., 2022; Nourry, 2008; Talberth & Weisdorf, 2017; Wen et al., 2007), while others – as a cost of 
leisure time lost (Costanza et al., 2004; Guan et al., 2021; Kenny et al., 2019). Varying rates are 
used to calculate its value, e.g., average hourly wage, and can have significant effects on over-
all GPI results, as demonstrated by Karatopouzis et al. (2022) where a higher rate for leisure 
time resulted in a larger GPI, which exceeded GDP during one period of the COVID-19 pan-
demic in Australia. Benefits from household work are also estimated using differing rates, e.g., 
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hourly rate of domestic labour or average wage, which affects the significance of this non-
market activity in GPI calculations (Brown & Lazarus, 2018). Costs of family changes are omit-
ted in some studies on the grounds that they are not always welfare-reducing (Ostergaard-
Klem & Oleson, 2014; Brown & Lazarus, 2018). Internet services are included in GPI calcula-
tions by Talberth & Weisdorf (2017) but excluded by Cook & Davíðsdóttir (2021) on the 
grounds that it would constitute double counting of consumption. 
 
The contributions of KH to economic wellbeing are inherent to it as one of the building blocks 
of the economy (Kubiszewski et al., 2015). The value of higher education and the cost of com-
muting have been the most common KH indicators, yet the former has been argued to consti-
tute double-counting and already included in some personal consumption expenditures (Pos-
ner & Costanza, 2011). In several studies, education and health expenditures are considered 
as partly defensive rather than entirely benefits (Andrade & Garcia, 2015; Long & Ji, 2019; Nourry, 
2008). Costs of commuting, calculated as the value of time spent commuting plus the costs of 
transportation, is a commonly used KH indicator. Welfare-neutral goods, such as alcohol, to-
bacco, and narcotics, constitute another KH indicator that is subtracted from personal con-
sumption (Cook & Davíðsdóttir, 2021).  
 
3.3.3 GPI 2.0 
 
The diverging GPI methodologies and calls for a unified approach (Bagstad et al., 2014; Feeny 
et al., 2013) galvanised development of the GPI 2.0 methodology. It was delineated by Tal-
berth & Weisdorf (2017) with refined theoretical basis and an expanded range of sub-indica-
tors and linking them to essential capital assets. GPI 2.0 aims to overcome the methodological 
divergencies of the GPI 1.0 by redefining its purpose as a measure of current experiential 
(Fisherian notion of psychic income) economic welfare (rather than sustainability over time) 
generated by final consumption of marketed and non-marketed goods and services causally 
related to economic activity and monetised using peer-reviewed methods, consistent valua-
tion rules, and the best available data. 
 
The Talberth & Weisdorf (2017) iteration of GPI 2.0 has twice as many indicators as other US-
based studies, e.g., Costanza et al. (2004), Talberth et al. (2007), Bagstad & Shammin (2012) 
which all had 26 sub-indicators. The contributions of KH to economic wellbeing are explicitly 
stated in GPI 2.0 to which value of green and manufacturing jobs were added (Talberth & 
Weisdorf, 2017; Senna & Serra, 2021). The items of food and energy waste and household 
security are added to DEFR in GPI 2.0; charitable giving item – to household investments; in-
ternet services – to KS; and services provided by protected natural capital – to KN items. This 
expansion of items included GPI 2.0 calculations presents a potential for a more comprehen-
sive approach but also increases the likelihood of more items being omitted due to lack of 
data, especially in non-US contexts. E.g., Cook & Davíðsdóttir (2021b) and Senna & Serra, 
(2021) included 38 and 35 sub-indicators out of 52, respectively, due to lack of data and irrel-
evance of some items in their respective context of Iceland and Brazil. Perhaps this is one of 
the reasons why despite the extensive discussions concerning the GPI 2.0 methodology, this 
new version has not gained traction since 2017 and was used only in four studies in this review 
(Cook & Davíðsdóttir, 2021b; Guan et al., 2024; Senna & Serra, 2021; Talberth & Weisdorf, 
2017). 
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3.3.4 Accounting for natural capital components  
 
As KN components are the most numerous and most diverse methodologically, they are dis-
cussed separately here. The methods used to estimate their values can be grouped into envi-
ronmental damage costs (DC) from economic activity that reduce human wellbeing, defensive 
and regrettable expenditures (DEFR), lost or received ES from KN (ES), and resource depletion 
costs (RDC), e.g., that of non-renewable resources (NRR) and fisheries. Even though it was 
established in the theoretical discussion that the GPI is not an indicator of sustainability but 
rather macroeconomic welfare in a given time period, consideration of services from KN de-
termine the importance assigned to ecological components within the GPI (Posner & Costanza, 
2011). In the absence of a standardised set of sub-indicators and valuation methods, different 
studies often add or omit GPI components in response to local realities, data availability, or 
subjective interpretations of the most important factors in economic wellbeing (see Appendix 
A for more details). Even Daly & Cobb (1989), in their first calculation of the ISEW did a version 
of the index that excluded the depletion of non-renewable resources and net change in wet-
lands and farmlands due to the associated uncertainties, which illustrates the difficulty of ac-
counting for these services. Table 3 lists the most common environmental indicators used in 
the GPI studies examined, together with the typical valuation methods used. 
 
Table 3. The main natural capital components used in GPI studies and common accounting methods. 

Natural capital sub-indicator Common accounting methods Type 
-Costs of water pollution Damage to water quality, pollution abatement costs DC 
-Costs of air pollution Environmental damage, healthcare, mortality, and/or abate-

ment costs 
DC 

-Costs of noise pollution Damage to auditory environment, usually since benchmark year DC 
+/-Costs of net change in wetlands Net value of wetland ES change since benchmark year, dis-

counted present value of future ES 
ES 

+/-Costs of net change in farmland Net value of agricultural production/ES since benchmark year or 
discounted present value of future ES  

ES 

+/-Costs net change in forest cover Net value of forest ES since benchmark year or discounted pre-
sent value of future ES 

ES 

-Depletion of non-renewable (energy) 
resources 

Replacement cost by renewable resources (user or producer), 
resource rent cost 

RDC 

-Costs of climate change Social cost of carbon, cumulative cost of carbon since benchmark 
year, carbon/fuel tax 

DC 

-Costs of ozone depletion  Long-term damage, health costs DC 
-Costs of solid waste Clean-up and external costs, municipal waste management costs DEFR 
-Costs of soil degradation  Value of lost ES from benchmark year, or discounted present 

value of future ES 
ES 

+Services from (protected) natural cap-
ital 

Value of ES provided, often via benefit transfer ES 

+/-Costs of land conversion Trade-off cost via present value of future ES forgone ES 
-Costs of fisheries’ depletion Replacement cost, cost of catch RDC 
Costs of nuclear energy Costs of nuclear damage, risks, and waste  DC 
-Climate costs of aviation and shipping Carbon damage costs from fuels used DC 
-Costs of extreme weather events Uninsured losses from natural catastrophes DC 
-Nitrogen pollution Ecosystem, health, and climate costs DC 
-Costs of food and energy waste Subtracted from HBE as defensive and regrettable expenditures DEFR 
-Costs of pollution abatement Subtracted from HBE DEFR 
+Avoided damages from pollution Government expenditure on pollution abatement  DEFR 
+Avoided depletion of ecosystems Government expenditure on nature protection DEFR 
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Accounting approaches for KN components differ between the studies, and some of these 
methods have different ways of classifying and accounting for similar items, e.g., changes in 
land-use and changes in wetland, farmland, and forest areas are essentially all concerned with 
lost ES, but are either estimated as ES lost compared to a certain historical benchmark, e.g., 
pre-colonial times in the US (Posner & Costanza, 2011; Talberth et al., 2007), or ES not provided 
due to land use changes with a future discount rate applied (Lazarus & Brown, 2022; Van der 
Slycken & Bleys, 2023). Talberth and Weisdorf (2017) distinguish between willingness to pay 
(WTP) and willingness to accept (WTA) in the valuation of KN components, arguing that the 
former reflects the more direct connection to current economic welfare. Following this logic, 
the damage cost approach was applied in most studies examined in this review to account for 
costs of environmental degradation, demonstrative of a less optimal approach that is not 
based on WTP and therefore does not represent a measure of consumer surplus.  
 
Lazarus & Brown (2022) calculate two variants of the GPI, omitting the historical benchmarks 
from which ES losses are calculated due to the arbitrary nature of this choice and doubts about 
whether historical benchmarks are realistic or desirable, e.g., whether it possible to imagine 
the landscape of pre-colonial times and would returning to a similar situation be beneficial to 
society. They suggest removing the benchmarks in favour of calculating the costs of lost ES 
from wetlands, forests, and farmland by multiplying the net change in land area by the present 
value of future ES that would likely be provided by that area over the next 50 years with a 3% 
discount rate. Talberth & Weisdorf (2017) take a similar approach when estimating the foregone 
costs of land conversion. The obvious contention here is that future provision of ES does not 
fully correspond with the Fisherian concept of income that is only concerned with current (not 
future) economic welfare. 
 
Another subject for debate has been which services from KN should be included in the GPI. 
Talberth and Weisdorf (2017, p. 8) suggests only including ecosystem services from protected 
KN as services provided by unprotected ecosystems “exist despite, and not because of eco-
nomic activity and are thus precluded by the GPI's definitional restrictions”, and that including 
ES for which monetary value estimations exists, e.g., provisioning and services, may result in 
double-counting, as many of those ES are already included in consumption expenditure. Cook 
& Davíðsdóttir (2021b) include value estimation from terrestrial ES in Iceland, resulting in GPI 
values between 2.41 and 3.05 times higher than GDP and making the results difficult to com-
pare to other GPI studies. Then there is the difficulty of accounting for interregional flows of 
non-marketed services from KN that cross country borders (Hamilton, 1999) and propositions 
to account for ES stocks and flows via dynamic spatial modelling, albeit that would mean that 
the GPI would have to be broadened to account for welfare generated outside the national 
economy under study (Bagstad et al., 2013, 2014). 
 
Another disagreement related to KN has been linked to whether cumulative damage of envi-
ronmental effects, such as long-term damage from greenhouse gas (GHG) emissions, pollu-
tion, and depletion of wetlands, forests, and farmlands should be incorporated. Kubiszewski 
et al. (2015) argue that is one of the most straightforward ways of accounting for the current 
welfare damages of having inherited diminished KN stocks. Talberth & Weisdorf (2017) contend 
that the present and future losses of KN services are what should be calculated and not past, 
especially given the arbitrary benchmarks from which cumulative losses are calculated (Lazarus 
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& Brown, 2022), thus violating their own proposition that the GPI is a measure of current eco-
nomic welfare.  
 
GPI practitioners do not seem to have a consensus on accounting for NRR depletion, either. 
Calculation of NRR depletion using El Serafy’s (1989) user cost (consumption-based) approach 
has been most widely applied in the studies reviewed, even though some authors suggest that 
a resource rent (production-based) approach would be more appropriate as it reflects the loss 
of wealth due to extraction of NRR within a country’s borders, as opposed to resources con-
sumed regardless of their origin (Dietz & Neumayer, 2006; P. Lawn, 2005). A similar argument can 
be made for more nuanced estimation of the costs of climate change as carbon emissions 
within political/geographical borders are rarely proportional to the costs of climate change 
within them, which might be better estimated using regionally specific cost data (Bagstad et 
al., 2014). Moreover, since the theoretical reconsideration of the GPI’s purpose as a measure 
of current economic welfare and not sustainability of an economy over time, inclusion of the 
costs of NRR depletion is subject to scrutiny as it arguably does not reflect current economic 
welfare as it includes drawdowns on stocks that were caused in the past but will contribute to 
the experience of global damages in the future (Talberth & Weisdorf, 2017). 
 
 
3.4 Policy uses and implications  
 
The GPI has been suggested as a measure of societal progress and a viable complement to 
GDP (Cobb et al., 1995), yet little has happened since its inception in 1995 in terms of main-
streaming it into policy. The literature to date has focussed on refinement of methods, sourc-
ing available data, and offering policy suggestions based on GPI results (Hashim et al., 2019; Li 
et al., 2022; Senna & Serra, 2021), yet there is little evidence of their practical implementation. 
The GPI is included in the official statistics of the US states of Maryland (State of Maryland, 
2024), Utah (Berik & Gaddis, 2011), and Vermont (Erickson et al., 2013), and its variations were 
considered as potential tools for policy guidance in some nation states, e.g., through Aus-
tralia’s Measures of Progress (Kenny et al., 2019) and Germany’s National and Regional Wel-
fare Indices (Held et al., 2018). The suggested policy implications from the studies reviewed 
are listed in the last column of Appendix A and includes the potential to shape economic policy 
by identifying areas requiring intervention, raising awareness to about efficiency of and trade-
offs between different policy choices, drawing attention to and quantifying both positive and 
negative welfare impacts of economic activity. If widely accepted and standardised, GPI has a 
potential to complement GDP and facilitate a wellbeing-centred policy goals, e.g. as sustaina-
ble scale where the costs of economic activity are minimised and benefits – maximised.  
 
Perhaps the most significant GPI contribution to the policy debate to date lies in the disaggre-
gation of positive and negative impacts of economic activity, and many of its practitioners 
seem to share the sentiment that “GPI is an imperfect measure of full progress, but a signifi-
cant improvement over GDP” (Posner & Costanza, 2011, p. 1977). Some scholars contend it is a 
relatively simple metric that can be calculated using existing statistical data with no high ad-
ditional costs and expressed in familiar monetary units (Kubiszewski et al., 2013), it measures 
progress over time, and if standardised, can be compared between countries (Berik, 2020). 
They argue that the purpose of the GPI is not to monetise everything relevant to welfare or 
replace GDP as a measure of market activity but to question its status as the main progress 
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performance indicator (ibid.). Among the obstacles to a wider implementation of the GPI in 
Europe, Berik (2020) lists the recession of the late 2000s and subsequent lack of resources, 
focus on economic growth, infrequent calculation of GPI, and scepticism about the usefulness 
of such a measure (ibid.). Kenny (2019) cites the lack of political will to prioritise wellbeing as 
an economic goal as an important obstacle for GPI implementation in the Australian context.  
 
 
3.5 Standardised versus localised approach and the future of the GPI 
 
There is an ongoing discussion in the literature on the need for GPI methodological alignment 
(Bagstad & Shammin, 2012; Forgie, 2007; Fox & Erickson, 2018; Kubiszewski et al., 2015; Posner & 
Costanza, 2011), which galvanised the GPI 2.0 methodology delineated by Talberth & Weisdorf 
(2017) and refined its theoretical basis, leading to an expanded range of sub-indicators and 
linking them to essential capital assets. Despite the extensive discussions concerning the de-
velopment of the GPI 2.0 methodology, this new version has not gained traction since 2017 
and was used only in four studies in this review (Cook & Davíðsdóttir, 2021b; Guan et al., 2024; 
Senna & Serra, 2021; Talberth & Weisdorf, 2017). 
 
Twelve of the reviewed studies advocated a standardised GPI approach with unified method-
ology and data collection procedures resulting in comparable results across territories, while 
three context-specific others did not advocate this or were neutral in this regard (Appendix 
A). Held et al. (2018), Brown & Lazarus (2018), and Kenny et al. (2019) suggested a middle way 
approach of defining the “core” components of GPI that should be estimated in a standardised 
manner for comparable results but allowing for some flexibility to capture local nuances to 
best inform policy making. 
 
This discussion is central to the GPI’s future direction. In the case of standardisation, signifi-
cant methodological refinements are needed to align sub-indicator selection choices, valua-
tion approaches and data collection practices (Bagstad et al., 2014; Brown & Lazarus, 2018; Posner 
& Costanza, 2011). The lack of uptake of the updated GPI 2.0 might be indicative of lack of 
agreement within the GPI community on these aspects. In a sign of the lack of consensus,  Van 
der Slycken & Bleys (2023) propose another method that takes into consideration cross- time 
and boundary issues. In contrast to those seeking standardisation, Ostergaard-Klem & Oleson 
(2014), Delang & Yu (2014), and Hayashi (2015) suggest that the GPI should instead seek to re-
flect local realities and highlight the most significant costs and benefits of economic activity 
experienced within the territory examined.  
 
3.6 Main methodological challenges of the GPI 
 
The apparent lack of a shared vision for the future of the GPI among its practitioners is a major 
obstacle to further harmonisation and application. It is evident from the discussion above that 
GPI suffers from significant limitations, both methodological and in terms of its practical ap-
plication. Firstly, choosing the adjustment items and monetisation methods requires assump-
tions and compromises, both in terms of selection of sub-indicators and methodological ap-
proaches, not least due to the lack of data (Dietz & Neumayer, 2006; Neumayer, 1999; Talberth & 
Weisdorf, 2017). This has led to divergence in methods, such as the number and breadth of 
sub-indicators, valuation approaches, selection of benchmarks, and theoretical groundings, 
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making comparisons between GPI studies difficult. Secondly, GPI is susceptible to subjective 
normative assumptions about what constitutes positive and negative contributions to human 
wellbeing. For instance, divorce is often included in GPI calculations as a cost, while it might 
be that overall economic wellbeing of those involved improved following separation. Similarly, 
some of the widely accepted human wellbeing components, such as political freedom, free 
speech, and gender equality is not reflected in GPI calculations.  
 
Thirdly, limited data availability in most cases results in use of proxies and exclusion of sub-
indicators for which there is no data available. This often makes GPI results inexact and diffi-
cult to compare. These factors result in the lack of standardisation and a common criticism 
that GPI lacks convention, and that the choice of sub-indicators is often arbitrary and very 
sensitive to availability of data, which results in limited comparability between studies (Forgie, 
2007; Lazarus & Brown, 2022). Finally, in the “beyond GDP” literature, GPI is considered a weak 
sustainability indicator as it allows for substitution between human-made and natural capital 
(Held et al., 2018; Hoekstra, 2019; Huang, 2018), and while it presents a relatively simple cal-
culation and a simple way of comparison, such substitution is not feasible in reality.  
 
 
3.7 GPI and other sustainable wellbeing indicators 
 
To address the weak sustainability issue, some of the studies reviewed suggest complement-
ing GPI with a measure that refers to the Earth’s biocapacity, e.g., Ecological Footprint, Sus-
tainable National Income, and the concept of Critical Natural Capital (Hanley et al., 1999; Huang, 
2018; P. Lawn & Clarke, 2010; Li et al., 2022; Nourry, 2008; Patterson et al., 2019) or SEEA type ac-
counts (Kenny et al., 2019). Nevertheless, such so-called “strong sustainability” indicators 
have their own flaws, e.g., inability to account for local ecological realities and lack of mean-
ingful results that could inform policy (Fiala, 2008; van den Bergh & Grazi, 2014).  
 
Cook and Davíðdóttir (2021a) compared GPI to GDP and other four alternative indicators of 
economic wellbeing (Environmentally Adjusted Net Domestic Product, Measure of Economic 
Welfare, Genuine Savings, and Inclusive Wealth Index) and found GPI to be the most compre-
hensive in coverage linking directly to 14 out of 17 SDGs as the it accounts for market-based 
welfare, services from essential capital, and various environmental and social costs. This find-
ing is in line with a recent comprehensive analysis of 65 “beyond GDP” metrics by Jansen et 
al. (2024), which found that GPI was one of the very few indexes that address all three criteria 
used: environmental sustainability, wellbeing, and inclusion. Other advantages of GPI include 
the fact that it uses a familiar money metric, is relatively easy to calculate without using addi-
tional resources or collecting additional primary data (Held et al., 2018; Kubizsewski et al., 
2013; van den Bergh, 2022). Kenny et al. (2019) argue that integration of nature, social, eco-
nomic, and built capital components and possibility of calculating historical time series com-
parable with GDP at national and sub-national scales is a unique advantage of GPI compared 
to other sustainable wellbeing indicators. 

It is evident that GPI has both strengths and weaknesses compared to other “beyond GDP” 
indicators. Compared to strong sustainability indicators, it is easier to calculate and communi-
cate to policy makers, but due to the limitations discussed above, it might not always be reli-
able if used on its own. No single indicator can capture the nuances of sustainable economic 
wellbeing and that the GPI could be one of several indicators used in a multidimensional 
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“wellbeing dashboard” to account for different aspects of wellbeing (Fioramonti, 2024; 
Karatopouzis et al., 2022), such as the United Nations Valuing What Counts initiative, Wealth 
Accounting and the Valuation of Ecosystem Services (WAVES, 2024) partnership, and the Well-
being, Inclusion and Sustainability (WISE, 2024) database.  
 
 
4 Future research, limitations and conclusions 

 
4.1 Future research avenues 

In the research environment, where there are an ever-increasing number of competing 
measures of various aspects of wellbeing and sustainable development, a shared vision and 
collaboration between scholars, practitioners, and wider society, is of paramount importance, 
as individual indices and composite indicators such as the GPI have a tendency to lose their 
relevance and fail to be taken into policy consideration if not agreed upon by different stake-
holders (Hoekstra, 2019). Therefore, a wider debate on what measures are needed to supple-
ment and/or complement GDP to reflect societal progress and wellbeing, and how individual 
indices and indicators can be included in this vision, is necessary. The WEAll alliance does this 
to some extent in their attempts to define what constitutes a wellbeing economy, yet much 
more work is needed in finalising and aligning these objectives with what is measured by eco-
nomic wellbeing indices and indicators.  
 
Some of the future research avenues suggested in the GPI literature include better defining 
its purpose and theoretical foundations (Held et al., 2018; Talberth & Weisdorf, 2017), solidifying 
the list of components (Fox & Erickson, 2018; Held et al., 2018), better estimation of ES flow val-
ues through dynamic spatial analysis (Bagstad & Shammin, 2012; Cook & Davíðsdóttir, 2021b), fur-
ther analysis of trade-offs between indicators through system dynamics models (Cook & 
Davíðsdóttir, 2021b), and a possibility of using the GPI as a “simulation tool” for ex-ante policy 
analysis (Brown & Lazarus, 2018). Another apparent research avenue is conducting more GPI 
studies in middle- and lower-income countries and transition economies in different parts of 
the world, which has the potential to expand the body of literature beyond high income coun-
tries and reflect a wider spectrum of economic wellbeing realities. Even though the GPI is far 
from a perfect measure of macroeconomic wellbeing, it reveals some valuable information on 
the costs and benefits of economic growth, which may help to draw attention to the aspects 
of the economy where targeted action might be effective. Further development of valuation 
methods for estimating the contributions of natural capital components to economic wellbe-
ing would be useful in the attempts to standardise the index and increase its attractiveness as 
a policy guiding tool. 
 
 
4.2 Study limitations 
 
As an ambitious undertaking of reviewing the GPI literature over almost three decades be-
tween 1995 and 2023, this study is not without limitations. The first limitation is related to the 
use of search words: title “GPI” was used, even though it was often used simultaneously with 
“ISEW”, especially in the first decade after the GPI’s inception, which likely resulted in identi-
fying fewer studies  (Hanley et al., 1999; P. Lawn, 2003; Posner & Costanza, 2011; Van der Slycken & 

https://unsceb.org/valuing-what-counts-united-nations-system-wide-contribution-beyond-gross-domestic-product-gdp#:~:text=Valuing%20What%20Counts%20presents%20reasons,Member%20States%2C%20and%20other%20stakeholders
https://www.wavespartnership.org/en/wealth-accounting-and-WAVES
https://www.beyond-gdp.world/wise-database/wise-database
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Bleys, 2023). However, since the purpose of the study was not a comprehensive list of all 
ISEW/GPI studies to date, this approach allowed for more of a qualitative focus on fewer stud-
ies that were published since 1995 using solely the GPI methodology, which differs slightly 
from the ISEW. The second limitation stems from solely searching for studies in English lan-
guage databases, which may have resulted in overlooking studies from more diverse outlets 
and countries. Thirdly, looking only at academic publications may have limited the view of the 
applications of the GPI in a policy context, and this issue was partly addressed in the Section 
3.4 by focusing on the policy implications of the GPI. Finally, any systematic review with qual-
itative elements such as this is susceptible to researcher bias, which were minimised following 
the best practice guides set out by (Booth et al., 2021; Mengist et al., 2020). 
 
 
4.3 Conclusions  
 
In the light of methodological divergencies and lack of clarity on GPI practical applications to 
date, this study attempted to provide an overview of GPI developments from 1995 to 2023, 
envisioning a way forward. The study presents a systematic literature review method to gain 
a better understanding of the main methodological approaches and policy applications of the 
GPI over the last three decades. A total of 43 primary GPI studies were sourced and analysed 
systematically to extract the main themes and trends. The results of the review suggest a lack 
of persistent trends and standardisation of the GPI method, with remaining contentions re-
lated to the theoretical foundations, valuation approaches, and availability of sufficient, high-
quality data. The emergence of the GPI 2.0 methodology was a hopeful step towards resolving 
some of these issues but has not yet received a widespread attention in the literature, perhaps 
pointing to an ongoing debate in this area or even waning interest in the GPI. The review pro-
vides a timely contribution to the SDG Target 17.19 aiming to build on the existing knowledge 
to develop alternative metrics of progress on sustainable development that could comple-
ment GDP. Within the wide array of such metrics, the GPI has the appeal of a relatively simple 
composite indicator expressed in monetary terms that can help shift the focus away from 
purely economic growth fuelled by production and consumption towards improving economic 
wellbeing. Despite its limitations, GPI is still a more nuanced approximation of macroeconomic 
progress than considering economic output alone.  
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Appendix A. The overview of the publications included in the review. 
Num-
ber 

Reference Year pub-
lished 

Location Scale Years 
cov-
ered 

Journal/ out-
let 

Motivation Number 
of indica-
tors 

Indica-
tors/type 
of capital 

Stated method 
innovations 

Common data 
sources 

Main KN ac-
counting 
methods 

Stated KN 
method inno-
vations 

Standard-
ised vs. local 
approach 

Relation to 
GDP 

Supplement 
with other in-
dicators? 

Stated policy 
implications 

1.  Hanley et al. 
(1999) 

1999 Scotland National 1980-
1993 

Ecological 
Economics 

To provide a 
time-series 
analysis of 7 alt. 
wellbeing indi-
cators, includ-
ing GPI, for 
Scotland, com-
paring their 
usefulness for 
measuring sus-
tainable devel-
opment  

Not indi-
cated 

N/A One of the first 
to apply GPI in-
stead of ISEW, 
include loss of 
leisure time, un-
der-employ-
ment, forestry 
loss 

UK and Scottish 
Statistics Offices, 
Department of 
Environment; 
previous GPI 
studies 

Damage costs 
from pollu-
tion, cost of 
changes in 
forest and 
wetland area 

Adding cosy 
of forest loss 
and omitting 
ozone deple-
tion as not 
relevant 

Does not in-
dicate 

GPI starts at 
1/3 of GDP in 
1980 and 
falls over 
time while 
GDP grows 

Net National 
Product, Gen-
uine Savings, 
Ecological 
Footprint, En-
vironmental 
Space, Net 
primary 
Productivity 

GPI is one of 
the ways to 
measure sus-
tainable devel-
opment that 
has a potential 
to highlight 
welfare im-
pacts of eco-
nomic growth 

2.  Hamilton 
(1999) 

2003 Australia National 1950-
1996  

Ecological 
Economics 

To improve GPI 
methodology by 
applying a sys-
tematic ap-
proach to some 
components 
and apply it to 
Australia 

25 Built & fi-
nancial: 
7, social: 
8; hu-
man: 2; 
natural: 8 

Adapted meth-
ods for the costs 
of ozone deple-
tion and use of 
irrigation water 

Australia Insti-
tute, Depart-
ment of Environ-
ment, Bureau of 
Transport and 
Communications 
Economics 

Damage costs 
from pollu-
tion, costs of 
climate 
change, irriga-
tion, land deg-
radation, loss 
of native for-
ests, ozone 
and NRER de-
pletion 

Improved 
methods for 
the costs of 
ozone deple-
tion and use 
of irrigation 
water 

Does not in-
dicate 

Starts at the 
same level in 
the 1950 and 
grows at a 
similar rate 
until 1970s 
when it 
starts diverg-
ing down 

GDP Ability to high-
light welfare 
impacts of 
economic 
growth on dif-
ferent types of 
capital 

3.  Costanza et 
al. (2004) 

2004 US state of 
Vermont, 
Chittenden 
County and 
Burlington 

Sub-na-
tional: state 
& city 

1950-
2000 

Ecological 
Economics 

To present the 
first multi-scale 
application of 
GPI at the city, 
county and 
state levels, 
demonstrating 
the feasibility 
and comparabil-
ity of GPI across 
scales and with 
US national av-
erage 

26 Built and 
financial: 
8; social: 
6; hu-
man: 3; 
natural: 9 

First to apply 
GPI at multiple 
scales, divide 
into 8 functional 
groups: income, 
mobility, KS, pol-
lution, land loss, 
NK, net invest-
ment 

US Bureau of 
Economic Af-
fairs, Depart-
ment of Labour, 
Energy Infor-
mation Admin-
istration, EPA, 
previous studies 

Cost of pollu-
tion, cost of 
lost wetlands, 
farmlands, 
forest, long 
term damage 
of carbon 
emissions 

Cumulative 
cost of lost 
wetland, 
farmland, 
long-term en-
vironmental 
damage from 
baseline year 

Standardise No compari-
son provided 

Other revised 
indicators 
with survey 
data 

Ability to ac-
count for costs 
and benefits 
of economic 
progress, high-
lighting which 
areas of econ-
omy need tar-
geted policies 

4.  Clarke & 
Lawn (2005) 

2005 Australian 
state of Vic-
toria 

Sub-na-
tional: state 

1986-
2003 

Applied Eco-
nomics and 
Policy 

To present an 
improved GPI 
methodology 

20 Built & fi-
nancial: 
6; social: 

Expanded list of 
defensive and 
rehabilitative 

Australian Bu-
reau of Statis-
tics, Department 

Cost of pollu-
tion, long-
term 

Lost NK ser-
vices, use of 
Ecosystem 

Not dis-
cussed 

GPI starts at 
around 70% 
of GDP, 

No Accounts for 
social and en-
vironmental 
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Num-
ber 

Reference Year pub-
lished 

Location Scale Years 
cov-
ered 

Journal/ out-
let 

Motivation Number 
of indica-
tors 

Indica-
tors/type 
of capital 

Stated method 
innovations 

Common data 
sources 

Main KN ac-
counting 
methods 

Stated KN 
method inno-
vations 

Standard-
ised vs. local 
approach 

Relation to 
GDP 

Supplement 
with other in-
dicators? 

Stated policy 
implications 

and apply it to 
the State of Vic-
toria, estimat-
ing its GPI and 
reviewing the 
impact of eco-
nomic growth 
on well-being 

6; natu-
ral: 8 

expenditures, 
added NK indi-
cators, publicly 
provided service 
capital  

of Environment, 
previous studies 

environmen-
tal damage, 
lost NK ser-
vices, NRS, ir-
rigation water 
use, Ecosys-
tem Health In-
dex  

Health Index 
to account for 
cost of vege-
tation loss, in-
clude timber 
depletion,  

growing 
1.5% and 
2.5% p.a., re-
spectively, 
starting to 
diverge sig-
nificantly 
from 1995  

costs that can 
be addressed 
through tar-
geted policies 

5.  Forgie 
(2007) 

2007 New Zea-
land 

National 1970-
2005 

Environment, 
Workplace & 
Employment 

To highlight the 
need for better 
alignment in 
GPI methods 
and examine 
the NK and ES 
valuation ap-
proaches and 
possibilities for 
harmonisation 

23 Built & fi-
nancial: 
5, social: 
6; hu-
man: 2; 
natural: 
10 

Expanded list of 
natural capital 
indicators and 
calculation 
methods 

New Zealand 
Government, 
New Zealand 
Statistical Office, 
previous studies 

Resource 
rent, cost of 
lost life, ES 
loss, loss of 
environmen-
tal quality, 
damage from 
carbon emis-
sions 

Cost of lost 
soils, water 
and air qual-
ity, contami-
nated sites, 
damage from 
pests, loss of 
life from pol-
lution, re-
source rent in 
NRR 

Standardise GPI signifi-
cantly lower 
than GDP: in 
2005, total 
GDP was 
$148.9 bil-
lion, while 
GPI was $91 
billion 

Not discussed If standard-
ised, has a po-
tential to 
serve as an al-
ternative to 
GDP for meas-
uring wellbe-
ing perfor-
mance and 
guide policy 

6.  Kusago 
(2007) 

2007 Japan National 
and sub-na-
tional (pre-
fecture) 

1955-
2002 

Social Indica-
tors Research 

To compare 
GDP and GPI in 
Japan and pre-
fecture-based 
rankings of 
GDP, HDI, and 
Life Satisfac-
tion, analysing 
links between 
economic 
growth and life 
satisfaction 

10 financial 
& built: 3; 
social: 3; 
human: 
1; natu-
ral: 3 

Not disclosed Ohashi et al., 
2003, Statistics 
Bureau of Japan 

Cost of pollu-
tion, carbon 
emissions, 
NRR depletion 

Not stated Not dis-
cussed 

At a similar 
level in 1955, 
but since 
1970s GPI 
growth much 
slower, re-
sulting in 
only 40% of 
GDP in 2002 

Human devel-
opment Index, 
subjective life 
satisfaction  

Highlights 
wellbeing ef-
fects of eco-
nomic growth 
and can be 
used as an al-
ternative to 
GDP to inform 
decision-mak-
ing 

7.  Talberth et 
al. (2007) 

2007 The United 
States 

National 1950-
2004 

Redefining 
Progress 

To suggest an 
updated GPI 
methodology, 
apply it to the 
US, and explain 
its suitability to 
measure sus-
tainable devel-
opment 

26 Built & fi-
nancial: 
8; social: 
6; hu-
man: 2; 
natural: 
10 

Updated data 
sources, spill 
over effects of 
education, using 
benchmarks for 
leisure time and 
natural capital 
loss 

Bureaus of La-
bour Statistics 
and Economic 
Analysis, Time 
Use Surveys, 
EPA, past studies 

Cost of pollu-
tion abate-
ment, social 
cost of soil 
erosion and 
carbon, re-
placement 
costs of NRR 
with biofuels 

Cumulative 
damage from 
carbon emis-
sions and lost 
ES since his-
toric bench-
marks, new 
data sources  

Standardise GPI annual 
growth p.c. 
was 1.33%, 
while GDP 
3.81%, di-
verging 
greatly since 
1980 

Does not dis-
cuss 

GPI points to 
reduction of 
economic wel-
fare by eco-
nomic open-
ness, certain 
tax cuts and 
urban sprawl 
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Num-
ber 

Reference Year pub-
lished 

Location Scale Years 
cov-
ered 

Journal/ out-
let 

Motivation Number 
of indica-
tors 

Indica-
tors/type 
of capital 

Stated method 
innovations 

Common data 
sources 

Main KN ac-
counting 
methods 

Stated KN 
method inno-
vations 

Standard-
ised vs. local 
approach 

Relation to 
GDP 

Supplement 
with other in-
dicators? 

Stated policy 
implications 

8.  Wen et al. 
(2007) 

2007 Four cities 
in China: 
Suzhou, 
Yangzhou, 
Ningbo, 
and Guang-
zhou 

Sub-na-
tional: city 

1991-
2001 

Ecological 
Economics 

To evaluate the 
economic per-
formance and 
human wellbe-
ing in urban 
China using GPI, 
demonstrating 
the deficiencies 
of GDP as a 
measure of eco-
nomic perfor-
mance 

23 Built & fi-
nancial: 
7; social: 
7; natu-
ral: 9 

Applying GPI for 
4 cities in China, 
using local data, 
comparing re-
sults, using 
clean-up costs 
and Human Cap-
ital Approach 
(HCA) to esti-
mate pollution 

Statistic Year-
books of the lo-
cal Bureau of 
Statistics in 
China, previous 
studies 

Net price 
method in 
NNR deple-
tion, lost ES 
from wetlands 
and forests, 
lost productiv-
ity from farm-
land 

Cost of wet-
land loss with 
10% annual 
increase rate, 
NRR using 
market price + 
extraction, 
WTP, HCA and 
clean-up costs 
of env. pollu-
tion 

Does not dis-
cuss specifi-
cally, but 
adapts the 
study to the 
local context 

Example: GPI 
in Guang-
zhou in 1991 
was 29,8% of 
GDP, and in 
2001 - 
17.4%, as 
GPI grew 
13% and 
GDP 19%. 
 

Does not dis-
cuss 

GPI reveals 
need for bet-
ter social secu-
rity system, 
energy effi-
ciency, farm-
land and wet-
land protec-
tion, and pol-
lution reduc-
tion. 

9.  Makino 
(2008) 

2008 Japan National 1970-
2003 

Hyogo Univer-
sity 

To calculate GPI 
for Japan, revis-
ing the method 
and estimates 
by the previous 
studies 

11 Built & fi-
nancial: 
4; social: 
3; natu-
ral: 4 

Uses Atkinson 
Index for ine-
quality adjust-
ment, more cau-
tious approach 
to treatment of 
defensive ex-
penditures and 
services from 
capital 

Japanese Statis-
tics Bureau, Gov-
ernment Minis-
tries, National 
Agricultural Re-
search Centre, 
previous studies  

Prevention 
costs of deg-
radation, 
costs of dam-
age to NK, 
user cost 
method for 
NRR, cost of 
pollution and 
its prevention 

User cost 
method for 
NRR depletion 
with 2% inter-
est rate, local 
estimates of 
timber and 
farmland val-
ues 

Not dis-
cussed 

Per capita 
GPI grew 
slower than 
GDP: 0.731 
to 1.984M 
yen com-
pared to 
1.785 to 
4.056 M yen 

Does not dis-
cuss 

Suggests that 
GPI is better 
indicator of 
welfare than 
GDP, but could 
be improved 
by accounting 
for imported 
resource use 

10.  Nourry 
(2008) 

2008 France National 1990-
2002 

Ecological 
Economics 

To provide a 
time-series 
analysis of 8 al-
ternative well-
being indexes in 
France, high-
lighting theoret-
ical underpin-
nings, ad-
vantages, draw-
backs, and suit-
ability to meas-
ure SD 

25 Built & fi-
nancial: 
6; social: 
6; hu-
man: 4; 
natural: 9 

Higher rate of 
fossil fuel tax, 
replacement 
cost with 3% an-
nual increase in 
NRR depletion; 
omitted a few 
components due 
to lack of 
data/relevance 

French Statistical 
Institute, French 
institute of Envi-
ronment, OECD, 
European Envi-
ronmental 
Agency, previous 
studies 

Benefit trans-
fer of mar-
ginal social 
costs for pol-
lution and 
farmland loss, 
replacement 
cost of NRR, 
cumulative oil 
tax, personal 
pollution con-
trol 

Increased rate 
of fossil fuel 
tax in method 
for long term 
environmen-
tal damage, 
replacement 
cost with 3% 
annual in-
crease for 
NRR depletion 

Does not 
mention 

GPI per cap-
ita less than 
½ of GDP per 
capita; until 
1997 both 
increased, 
after that di-
verging, GPI 
showing un-
stable trends 

Genuine Sav-
ings, Ecologi-
cal Footprint, 
Pollution-sen-
sitive Human 
Development 
Index, Sus-
tainable Hu-
man Develop-
ment Index 

GPI has a po-
tential to high-
light social and 
environmental 
costs of eco-
nomic growth, 
suggesting ar-
eas for im-
provement 

11.  Ollivier & Gi-
raud (2010) 

2010 Madagas-
car 

National 1980-
2004 

Environment 
& Develop-
ment 

To compare the 
practical policy 
implications 
that can be de-
rived 

11 Built & fi-
nancial: 
4; social: 
2; 

Not indicated World Health 
Organisation, 
World Institute 
for Development 
Economics 

Mortality cost 
of pollution, 
damage cost 
of CO2, cost 
of logging and 

3.5% loss of 
GDP due to 
CO2 damage, 
with marginal 
cost of 50USD 

Does not dis-
cuss 

GPI per cap-
ita started at 
around 85% 
of GDP and 
increased 

Adjusted Net 
Savings and 
Ecological 
Footprint 

Limited policy 
application 
due to ambi-
guity of pur-
pose between 
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Num-
ber 

Reference Year pub-
lished 

Location Scale Years 
cov-
ered 

Journal/ out-
let 

Motivation Number 
of indica-
tors 

Indica-
tors/type 
of capital 

Stated method 
innovations 

Common data 
sources 

Main KN ac-
counting 
methods 

Stated KN 
method inno-
vations 

Standard-
ised vs. local 
approach 

Relation to 
GDP 

Supplement 
with other in-
dicators? 

Stated policy 
implications 

from three ag-
gregate sustain-
ability indica-
tors: GPI, Ad-
justed Net Sav-
ings, and Eco-
logical Footprint 

human: 
1; natu-
ral: 4 

Research, Food 
and Agriculture 
Organisation, 
World Bank, pre-
vious studies 

not forest 
products  

per ton of car-
bon 

over time as 
GDP de-
clined, to 
125% of GDP 
in 2002 

present wel-
fare and sus-
tainability 

12.  Lawn & 
Clarke 
(2010) 

2010 Selected 
Asia-Pacific 
countries: 
Australia, 
New Zea-
land, Japan, 
China, In-
dia, Thai-
land, and 
Vietnam 

Multi-na-
tional 

1967-
2006 

Ecological 
Economics 

To provide em-
pirical evidence 
for “contracting 
threshold hy-
pothesis” imply-
ing that eco-
nomic growth 
in the global-
ised world re-
sult in contrac-
tion in the 
threshold at 
which GDP ex-
ceeds GPI 

17 Built & fi-
nancial: 
7; social: 
5; natu-
ral: 5 

Not indicated Previous studies, 
Lawn & Clarke 
(2008) book 

Not indicated Opportunity 
cost of NRR 
and timber 
stocks, annual 
cost of pollu-
tion clean-up, 
cost of com-
pensation to 
citizens for 
long-term im-
pact of energy 
consumption 

None stated Threshold 
level at 
which GDP 
starts ex-
ceeding GPI 
significantly 
contracts 
over time as 
economies 
expand col-
lectively 

Biophysical in-
dicator, such 
as Ecological 
Footprint 

Threshold at 
which costs of 
economic 
growth exceed 
benefits is 
reached at in-
creasingly 
lower levels 
over time, sug-
gest moving 
away from 
growth  

13.  Danilishin & 
Veklich 
(2010) 

2010 Ukraine National 2007-
2007 

Studies on 
Russian Eco-
nomic Devel-
opment 

To calculate GPI 
for Ukraine, 
demonstrating 
its benefits as a 
welfare indica-
tor, comparing 
to GDP and 
drawing conclu-
sions about pro-
gress 

12 Built & fi-
nancial & 
built: 6; 
social: 2; 
natural: 4 

None stated State Statistics 
Service of 
Ukraine, previ-
ous studies 

Cost of water 
and air pollu-
tion, loss of 
farmland 

None stated Not stated In 2006, GDP 
over GPI ra-
tio ranges 
between 2.3 
and 5.3 
times (ap-
proximate 
results) 

Does not indi-
cate 

GPI can guide 
priority setting 
in national 
policy and 
business deci-
sions to 
achieve wider 
wellbeing ob-
jectives 

14.  Posner & 
Costanza 
(2011) 

2011 US state of 
Baltimore, 
Baltimore 
County, 
and the 
State of 
Maryland 

Sub-na-
tional: state 
and county 

1950-
2005 

Ecological 
Economics 

To provide an 
overview of 
GPI/ISEW stud-
ies up to 2011, 
estimate GPI for 
the case study 
locations, com-
paring results 

25 Built & fi-
nancial: 
7; social: 
7; hu-
man: 1; 
natural: 
10 

Omit education, 
use 1940s base-
line for adjust-
ment of wet-
land, forest, and 
farmland loss, 
distinguish be-
tween NRR use 

US Bureau of 
Economic Af-
fairs, Depart-
ment of Labour, 
Energy Infor-
mation Admin-
istration, EPA, 
previous studies 

Loss of ES 
from wet-
lands, forests, 
farmlands, re-
placement 
cost of NRR, 
cost of pollu-
tion, social 
cost of carbon 

Distinguish 
between uses 
of NRR, use 
1940 bench-
mark for loss 
of ES, 1950 for 
CO2 damage, 

Standardise GPI starts at 
around 50% 
of GDP in 
1950 and 
mirrors its 
growth up to 
1990, after 
that growing 
4 times 

Not stated Can add value 
to policy de-
sign by high-
lighting the 
benefits from 
natural and 
social capital, 
and by facili-
tating debate 
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Num-
ber 

Reference Year pub-
lished 

Location Scale Years 
cov-
ered 

Journal/ out-
let 

Motivation Number 
of indica-
tors 

Indica-
tors/type 
of capital 

Stated method 
innovations 

Common data 
sources 

Main KN ac-
counting 
methods 

Stated KN 
method inno-
vations 

Standard-
ised vs. local 
approach 

Relation to 
GDP 

Supplement 
with other in-
dicators? 

Stated policy 
implications 

for electricity 
and transport 

slower than 
GDP 

15.  Bagstad & 
Shammin 
(2012) 

2012 US state of 
Ohio, cities 
of Akron 
and Cleve-
land, 17 
Northeast 
Ohio coun-
ties 

Sub-na-
tional: 
state, city 
and county 

1990-
2005 

Ecological In-
dicators 

To articulate 
limitations 
mainstream in-
dicators, pre-
sent GPI as al-
ternative, ad-
just and apply it 
in the case 
studies, evalu-
ate trends, and 
inter- and intra-
regional com-
parisons 

26 Built & fi-
nancial: 
7; social: 
9; hu-
man: 1; 
natural: 9 

Include new 
non-market val-
uation estimates 
of ES values, 
consider carbon 
embedded in 
consumption 

US Census Bu-
reau, Bureau of 
Labour Statistics, 
American Time 
Use Survey, De-
partment of Ag-
riculture, Forest 
Service, EPA, En-
ergy Information 
Administration 

Replacement 
cost in NRR 
depletion, 
consumer 
spending and 
GHG intensity 
per $ for cli-
mate change 
costs, cost of 
pollution and 
abatement 

Considers 
new studies 
on ES valua-
tion and life 
cycle esti-
mates of car-
bon embod-
ied in con-
sumer spend-
ing 

Not stated Not stated Not stated Can be used as 
a decision tool 
for local and 
regional devel-
opment and 
help engage 
stakeholders 
in discissions 
on goals and 
policies 

16.  Feeny et al. 
(2013) 

2013 South Ko-
rea 

National 1970-
2005 

Social Indica-
tors Research 

To calculate GPI 
for South Korea 
and identify the 
determinants of 
growth in GDP 
and GPI per 
capita 

10 Built & fi-
nancial: 
7; social: 
2; natu-
ral: 1 

None World Bank, 
OECD, IMF, Ko-
rean Ministry of 
Environment 

Only cost of 
air pollution 
included 

Cost of air 
pollution con-
trol to the Ko-
rean Republic 

Standardise Start at the 
same level in 
1970 with 
similar 
growth rates 
until 1998, 
then diverge 

Not stated Provide a 
more compre-
hensive per-
spective of a 
nation’s wel-
fare 

17.  Delang & Yu 
(2014) 

2014 Hong Kong National 1968-
2010 

Sustainable 
Development 

To estimate 
GPI, presenting 
results for all 
items of the 
economic, envi-
ronmental and 
social sub-indi-
ces, and com-
paring trends 
with GPI and 
GDP 

25 Built & fi-
nancial: 
7; social: 
8; natu-
ral: 10 

Includes exten-
sive list of items 
in defensive and 
rehabilitative ex-
penditures, ser-
vices fixed built 
capital, fisheries, 
solid waste, car-
bon sequestra-
tion 

Hong Kong Sta-
tistical Year-
book, Depart-
ments of Infor-
mation Services 
and Census and 
Statistics, Hong 
Kong University, 
prior studies 

Benefit trans-
fer for lost ES, 
El Serafy’s re-
placement 
cost for NRR 
and fisheries 
depletion, 
pollution miti-
gation costs 

Include cost 
of fisheries 
depletion, 
solid waste, 
value of car-
bon seques-
tration, direct 
dis-amenity of 
pollution 

Allow for re-
gional differ-
ences 

Start at a 
similar level 
and slowly 
diverge, GDP 
growing 
faster and 
GPI plat-
eauing in 
2007 

Not stated Contribute to 
the debate on 
sustainable 
welfare and 
the best ways 
to increase it, 
highlighting 
problematic 
areas 

18.  Ostergaard-
Klem & Ole-
son (2014) 

2014 US state of 
Hawaii 

Sub-na-
tional: state 

2000-
2009 

Environmen-
tal Practice 

To argue for lo-
calised GPI ap-
proach and 
against scaling 
down national 
data and value 
transfer, and 

26 Built & fi-
nancial: 
8; social: 
6; hu-
man: 2; 
natural: 
10 

Exclude air pol-
lution, ozone de-
pletion and cost 
of family 
changes, use de 
facto population 

US Bureau of 
Economic Analy-
sis, Hawaii State, 
Environmental 
Council, Office 
of Hawaiian 

Not stated, 
but use the 
same meth-
ods as State 
of Maryland 
(2010) 

Suggest omit-
ting cost of air 
pollution and 
ozone deple-
tion, argue for 
nuanced 

Local GPI is around 
25-30% be-
low GDP 
over the 
study period, 
and show 
similar 

Not stated GPI process 
helps to un-
cover costs 
and benefits 
of economic 
growth, and 
highlight 
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Num-
ber 

Reference Year pub-
lished 

Location Scale Years 
cov-
ered 

Journal/ out-
let 

Motivation Number 
of indica-
tors 

Indica-
tors/type 
of capital 

Stated method 
innovations 

Common data 
sources 

Main KN ac-
counting 
methods 

Stated KN 
method inno-
vations 

Standard-
ised vs. local 
approach 

Relation to 
GDP 

Supplement 
with other in-
dicators? 

Stated policy 
implications 

suggest adjust-
ing it to local 
contexts 

to account for 
many visitors 

Affairs, Univer-
sity of Hawaii 

consideration 
of local NK 

growth 
trends 

issues unique 
to local setting  

19.  Andrade & 
Garcia 
(2015) 

2015 Brazil National 1970-
2010 

Ecological 
Economics 

To estimate GPI 
as an alterna-
tive to GDP and 
draw some pol-
icy implications 

17 Built & fi-
nancial: 
5; social: 
5; natu-
ral: 7 

Assume 25% of 
consumption 
defensive, in-
clude public in-
frastructure and 
lost NK services, 
timber depletion 

World Bank, Bra-
zilian Institute of 
Applied Eco-
nomic Research, 
Agricultural Re-
search Corpora-
tion 

User cost for 
NRR deple-
tion, un-
treated sew-
age cost, com-
pensation for 
future carbon 
damage 

Lost functions 
and services 
from NK 
added into 
one item, tim-
ber instead of 
lost forest 

Not dis-
cussed 

GPI/GDP ra-
tio was 0.53 
in 1970 and 
0.44 in 2010, 
p.c growth 
rate 1.7% 
and 2.2% 

Ecological 
Footprint/ 
Biocapacity, 

Points to ben-
efits from pov-
erty reduction, 
need for in-
creased natu-
ral resource 
use efficiency 

20.  Kubiszewski 
et al. (2015) 

2015 US State of 
Oregon 

Sub-na-
tional: state 

1960-
2010 

Ecological 
Economics 

To estimate GPI 
for Oregon, rec-
ommend inclu-
sion of a share-
holders’ report 
on essential 
capital assets 

26 Built & fi-
nancial: 
8; social: 
6; hu-
man: 2; 
natural: 
10 

Does not indi-
cate, followed 
methodology by 
Posner & Cos-
tanza (2011) 

US Bureaus of 
Economic Analy-
sis and Labour 
Statistics, Ore-
gon State De-
partments, EPA 

Damage costs 
of air pollu-
tion, ES loss, 
replacement 
cost of NRR, 
personal pol-
lution abate-
ment 

New higher 
estimates for 
cost of water 
and air pollu-
tion and ES 
loss, increas-
ing marginal 
cost of carbon 

Standardise GPI/GDP ra-
tio remained 
around 1:2, 
smaller GPI 
growth rate 
until 1970s, 
after that 
correlated 

Shareholder's 
Report with 
balance sheet 
listing assets 
and liabilities 
for each type 
of capital 

Potential to 
highlight com-
ponents im-
portant for 
progress, ac-
count for 
more welfare 
components  

21.  Hayashi 
(2015) 

2015 Japan (rural 
and urban) 

National 
and sub-na-
tional (ur-
ban and ru-
ral) 

1975-
2008 

Ecological 
Economics 

To measure ru-
ral-urban dis-
parity in Japan 
using GPI 

18 Built & fi-
nancial: 
6; social: 
6; hu-
man: 2; 
natural: 4 

Use Bleys (2008) 
and Makino 
(2008) methods, 
Atkinson index, 
omits overwork, 
unemployment, 
ozone, noise 
pollution, NRR, 
net debt, forest, 
and wetland loss 

Japanese Statis-
tics Bureau Gov-
ernment, House-
hold Surveys, 
Annual Report of 
Prefectural Ac-
counts, UN Re-
port on SEEA  

Industrial wa-
ter and air 
pollution, cu-
mulative cost 
of carbon 
emissions 
since 1975 

Calculated the 
value of farm-
land lost in a 
single year 
(not from 
benchmark), 
considering 
paddy and ar-
able land  

Localise Rural/urban 
GPI were 
around 0.6-
0.7/0.8-0.9 
of GDP, grew 
parallel with 
GDP until 
late 1980s, 
then slowed 
down/fell 

GDP Can highlight 
urban/rural 
progress dis-
parity and its 
causes, which 
can be guide 
policy to ad-
dress the most 
pressing issues 

22.  Huang et al. 
(2016) 

2016 Chinese cit-
ies of 
Chongqing, 
Xi’an, 
Chengdu, 
Beijing, 
Guangzhou, 
Nanjing, 
Wuhan, 
Shanghai, 

Sub-na-
tional: city 

1978-
2014 

Landscape & 
Urban Plan-
ning 

To assess the 
dimensions of 
sustainability 
and effects of 
economic re-
forms and 
open-door poli-
cies using a 
range of indica-
tors and 

18 Built & fi-
nancial: 
4; social; 
6; hu-
man: 2; 
natural: 6 

Uses Wen 
(2008) methods, 
calculates Gini 
for urban and 
rural areas sepa-
rately, assume 
zero net forest 
loss  

Cities’ Statistical 
Yearbooks, 
China’s Urbani-
sation Report 
2012 and Statis-
tical Yearbooks, 
BP Statistical Re-
view of World 
Energy 

Net price 
method for 
depletion of 
NNR, HCA for 
environmen-
tal pollution, 
access to wa-
ter and sanita-
tion, air pollu-
tion for 

Assume zero 
net forest loss 
in urban ar-
eas, include 
wastewater 
treatment, 
pesticide in-
tensity, biome 
protection to 
account for 

Not stated In all cities, 
GPI/ and 
GDP/capita 
showed an 
upward 
trend, but 
GDP grew 
faster; 
GPI/GDP ra-
tio fluctuate 

Ecological 
Footprint, Bio-
capacity, Envi-
ronmental 
Performance 
Index, City De-
velopment In-
dex, Human 
Development 
Index, Gini 

Can comple-
ment other in-
dicators in re-
vealing effects 
of policies on 
economic wel-
fare, highlight-
ing its differ-
ent compo-
nents 
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Num-
ber 

Reference Year pub-
lished 

Location Scale Years 
cov-
ered 

Journal/ out-
let 

Motivation Number 
of indica-
tors 

Indica-
tors/type 
of capital 

Stated method 
innovations 

Common data 
sources 

Main KN ac-
counting 
methods 

Stated KN 
method inno-
vations 

Standard-
ised vs. local 
approach 

Relation to 
GDP 

Supplement 
with other in-
dicators? 

Stated policy 
implications 

Shenyang, 
and Tianjin 

compare 
GDP/GPI ratio 
over time 

environmen-
tal health 

effects on 
ecosystems 

between 0.1 
and 1.1 

coefficient, 
Urban–rural 
income ratio 

23.  Delang, 
(2016) 

2016 Singapore National 1968-
2014 

Green Eco-
nomics 

To estimate GPI 
for Singapore 
and compare it 
to GDP, drawing 
implications for 
sustainable eco-
nomic wellbe-
ing 

20 Built & fi-
nancial: 
7; social: 
6; natu-
ral: 7 

Does not indi-
cate methodo-
logical innova-
tions 

Singapore De-
partment of Sta-
tistics, Year-
books of Statis-
tics, Ministry of 
Environment 
and Natural Re-
sources 

User cost for 
NRR and fish-
eries deple-
tion, cost of 
land restora-
tion, cumula-
tive cost of cli-
mate change 
and wetland 
loss  

Cumulative 
cost of cli-
mate change 
based on car-
bon market 
value, 7% res-
toration cost 
of agricultural 
output  

Not stated GDP:GPI/ 
capita ratio 
between 0.3 
and 0.9, GDP 
average 
growth rate 
5.17%, GPI 
4.62% until 
1999, then 
decreased 

Not stated According to 
results, the re-
sources spent 
on promoting 
economic 
growth should 
be spent on in-
creasing wel-
fare 

24.  Talberth & 
Weisdorf 
(2017) 

2017 US state of 
Maryland 
and city of 
Baltimore 

Sub-na-
tional: state 
and city 

2012-
2014 

Ecological 
Economics 

To update, ex-
plain and pilot 
the GPI 2.0 
methodology 

52 Built & fi-
nancial: 
11; social: 
16; hu-
man: 5; 
natural: 
20 

Replace PCE 
with HBE, 
broaden DEFR, 
HIE, INQ based 
on diminishing 
marginal utility 
of income, ex-
pand range of 
sub-indicators 
for services from 
essential capital, 
omit net capital 
investment and 
net foreign debt 

US Bureau of 
Statistics and La-
bour Statistics, 
Natural Re-
source Defence 
Council, Geologi-
cal Survey, De-
partment of Ag-
riculture, TEEB, 
EPA 

ES provided 
by protected 
areas, costs of 
land conver-
sion, replace-
ment costs of 
NRER, con-
sumption, 
groundwater 
depletion and 
soil erosion 

Include ES 
from pro-
tected areas, 
present value 
of ES forgone 
due to land 
change, loss 
grasslands, 
aquifer deple-
tion, soil ero-
sion, pollution 
from solid 
waste 

Standardise GPI:GDP ra-
tios is 
roughly 1:2, 
in Maryland, 
GPI growth 
(3.97%) was 
faster than 
GDP growth 
(0.88%)  

Not stated Can serve as a 
measure of 
economic per-
formance that 
can be com-
pared across 
regions and 
nation, as a 
tool for policy 
analysis,  for 
identifying op-
timal scale of 
economies 

25.  Hou (2017) 2017 Liaoning 
Province, 
China 

Sub-na-
tional: 
province 

1978-
2011 

Social Indica-
tors Research 

To apply GPI as 
an alternative 
measure of sus-
tainable eco-
nomic wellbe-
ing and draw 
policy implica-
tions 

20 Built & fi-
nancial: 
8; social: 
5; hu-
man: 1; 
natural: 
6. 

No indicated in-
novations, used 
Talberth et al. 
(2007) method, 
omit 6 compo-
nents due to 
data constraints 

Liaoning Statisti-
cal Yearbook, 
previous studies 

Abatement 
and health 
costs of pollu-
tion, farmland 
occupation 
tax for lost ES, 
resource tax 
for NRR de-
pletion, mar-
ginal carbon 
damage costs 

Collected 
solid waste 
and health 
costs as prox-
ies for costs of 
pollution, use 
taxes as proxy 
for resource 
depletion 

Not stated GPI similar 
level to GDP 
until 1992, 
then di-
verges, to 
the ratio of 
0.28 in 2011, 
GPI average 
growth rate 
8%, while 
GDP 15% 

GDP Can help to as-
sess long-term 
impacts of pol-
icies and guide 
budget and 
planning deci-
sions 
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Num-
ber 

Reference Year pub-
lished 

Location Scale Years 
cov-
ered 

Journal/ out-
let 

Motivation Number 
of indica-
tors 

Indica-
tors/type 
of capital 

Stated method 
innovations 

Common data 
sources 

Main KN ac-
counting 
methods 

Stated KN 
method inno-
vations 

Standard-
ised vs. local 
approach 

Relation to 
GDP 

Supplement 
with other in-
dicators? 

Stated policy 
implications 

26.  Held et al. 
(2018) 

2018 Germany 
and six of 
its federal 
states 

National 
and sub-na-
tional (fed-
eral) 

1991-
2014 

Ecological 
Economics 

To calculate the 
national and 
federal state 
level index of 
national welfare 
based on GPI 
methodology 

20 Built & fi-
nancial: 
3; social: 
5; hu-
man: 2; 
natural: 
10  

Omit net capital 
growth, net 
change in inter-
national trade 
position, costs 
of ozone deple-
tion, include 
costs of nuclear 
energy 

German and 
Federal Statisti-
cal Offices, Gov-
ernmental De-
partments and 
Agencies, previ-
ous studies 

Replacement 
cost of NRR 
based on Ger-
man renewa-
ble energy 
mix,  

Nuclear en-
ergy costs 
based on a 
cost rate for 
Germany, 
new method 
for NRR de-
pletion based 
on current 
production  

Standardised 
GPI 2.0 for 
comparison 
and allow lo-
cal indexes 
for context-
specific anal-
ysis 

GDP/capita 
surpassed 
GPI in 1999, 
diverging un-
til 2015 
when 
GPI:GDP ra-
tio was 0.8 

GDP and lo-
cally based in-
dexes 

Highlighting 
the difference 
between mar-
ket activity 
and economic 
wellbeing, di-
recting policy 
by considering 
costs and ben-
efits of growth 

27.  Fox & Erick-
son (2018) 

2018 50 states of 
the US 

Sub-na-
tional: state 

2011 Ecological 
Economics 

To calculate GPI 
for all 50 US 
states using 
consistent 
methodology 
and assess its 
suitability to 
guide state-
level economic 
policy 

25 Built & fi-
nancial: 
7; social: 
6; hu-
man: 2; 
natural: 
10 

Calculates and 
analyses GPI for 
50 states using 
similar methods, 
making compari-
sons 

US Bureau of 
Economic Analy-
sis, Census Bu-
reau, State De-
partments, Na-
tional Agricul-
ture Statistics 
Service, Energy 
Information Ad-
ministration, 
EPA  

Damage costs 
of pollution, 
costs of net 
wetland, 
farmland and 
forest change, 
cost of car-
bon, ozone 
and NRR de-
pletion  

Agricultural 
production 
used for farm-
land change, 
separate re-
placement 
costs for elec-
trical and non-
electrical sec-
tors 

Standardise GPI/capita 
correlated 
with GSP/ 
capita (r = 
0.51), but 
standard de-
viation of 
GPI was 58% 
higher than 
GSP 

GDP and sub-
jective well-
being polls 

Can help to 
determine the 
effectiveness 
of targeted 
policy 
measures 
aimed at im-
proving sepa-
rate indicators 

28.  Brown & 
Lazarus, 
(2018) 

2018 State of 
California, 
US 

Sub-na-
tional: state 

2010-
2014 

Ecological In-
dicators 

To calculate GPI 
for California, 
and compare 
results to the 
estimation by 
Fox (2017), ana-
lysing the ef-
fects of method 
and data 
choices on GPI, 
supplementing 
it with HDI 

24 Built & fi-
nancial: 
5; social: 
7; hu-
man: 2; 
natural: 
10 

Excludes net for-
eign borrowing 
and family 
breakdown and 
includes value of 
state-provided 
healthcare 

US Bureau of 
Economic Analy-
sis, American 
Community Sur-
vey, Time Use 
Survey, EPA  

Replacement 
cost of NRR; 
cots of pollu-
tion, changes 
in wetlands, 
farmlands, 
forest, house-
hold pollution 
abatement 

Not stated Standardise 
but allow lo-
calised ver-
sions 

GPI is around 
52% of GSP, 
in the study 
period, GSP 
grew by 
9.2% and GPI 
by 9.8%. 

Human Devel-
opment Index, 
Planetary 
Boundaries, 
health of criti-
cal ecosys-
tems, metrics 
for subjective 
and spiritual 
well-being, in-
equality 
across groups 

As an aggre-
gate and com-
prehensive 
welfare indica-
tor, can be 
used for as-
sessing the 
overall impact 
of specific pro-
posed policies  

29.  Huang 
(2018) 

2018 10 cities in 
China: 
Chengdu, 
Chongqing, 
Xi’an, Wu-
han, Bei-
jing, 

Sub-na-
tional: 
mega city 

1978-
2015 

Sustainability To compare the 
weak (GPI) and 
strong sustaina-
bility indicator 
results for Chi-
na's 10 mega-
cities 

19 Built and 
financial: 
4; social: 
7; hu-
man: 1; 
natural: 7 

Same as Huang 
(2016), comple-
ment GPI with 
EF as weak and 
strong sustaina-
bility indicators, 
also inequality 

Cities and China 
Statistical Year-
books on En-
ergy, Environ-
ment, Urbaniza-
tion Report, BP 
Review of World 

Net price 
method for 
depletion of 
NNR, HCA for 
environmen-
tal pollution, 
access to 

Assume zero 
net forest loss 
in urban ar-
eas, include 
wastewater 
treatment, 
pesticide 

Not stated, 
but applies 
local ap-
proach 

Decreasing 
GPI/GDP ra-
tio up to 
2005, then 
stabilising 
and ranging 
from 14.6% 

Ecological 
Footprint, 
Happy Planet 
Index, Critical 
Natural Capi-
tal 

Combined 
with least one 
strong sustain-
ability indica-
tor, e.g., 
GPI/EF ratio, 
can help cover 
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Num-
ber 

Reference Year pub-
lished 

Location Scale Years 
cov-
ered 

Journal/ out-
let 

Motivation Number 
of indica-
tors 

Indica-
tors/type 
of capital 

Stated method 
innovations 

Common data 
sources 

Main KN ac-
counting 
methods 

Stated KN 
method inno-
vations 

Standard-
ised vs. local 
approach 

Relation to 
GDP 

Supplement 
with other in-
dicators? 

Stated policy 
implications 

Guangzhou, 
Nanjing, 
Shanghai, 
Tianjin, 
Shenyang 

adjustment for 
urban areas dif-
ferent from rural 

Energy, Institute 
of Geographic 
Sciences and 
Natural Re-
sources 

water and 
sanitation, air 
pollution 
costs 

intensity, bi-
ome protec-
tion to for ef-
fects on eco-
systems 

(Tianjin) to 
52.7% 
(Chongqing) 

all sustainabil-
ity dimensions 

30.  Patterson et 
al., (2019) 

2019 New Zea-
land 

National 1970-
2019 

Massey Uni-
versity 

To calculate GPI 
for New Zea-
land as an alter-
native to GDP 

21 Built & fi-
nancial: 
2; social: 
7; hu-
man: 2; 
natural: 
10 

Adds voluntary 
and household 
work together, 
biological pests 
and loss of some 
ES, does not in-
clude NRR de-
pletion, use 
1970 bench-
marks for ES loss 

Statistics New 
Zealand, Land 
Resource Data-
base, Depart-
ment of Conser-
vation, govern-
ment agencies, 
TEEB Valuation 
database, OECD, 
previous studies 

Harvested in-
digenous for-
est x price per 
ha, cost of 
pest damage 
and control, 
cumulative 
costs of lost 
wetlands, lost 
soil ES due to 
urbanisation 

Used 1970 
benchmark, 
from which 
calculate cu-
mulative costs 
of ES loss, 
elaborate 
methods for 
pollution 
costs, omit 
NRR depletion  

Not stated GDP grew by 
91% over the 
study period 
from 1970 to 
2016, while 
GPI grew 
only by 53% 
over the 
same period. 

Ecological 
Footprint and 
Genuine Sav-
ings Index 

To use "GPI 
dashboard" 
showing the 
development 
of GPI sub-in-
dicators over 
time to ad-
dress those 
components 
causing wel-
fare losses 

31.  Kenny et al. 
(2019) 

2019 Australia National 1961-
2013 

Ecological 
Economics 

To revisit Aus-
tralia's GPI, 
comparing al-
ternative meth-
ods and as-
sessing impacts 
on the results 

21 Built & fi-
nancial: 
5; social: 
5; hu-
man: 4; 
natural: 7 

Use Kubiszewski 
et al (2015) 
methods, with 
some marked 
differences in 
calculation of 
sub-indicators 
adapted to the 
Australian con-
text 

Australian Bu-
reau of Statis-
tics, National 
Pollutant Inven-
tory of Australia 

Lost farmland 
and forest, re-
placement 
cost of NRR, 
cost of water 
pollution, 
mostly non-
market valua-
tion and dam-
age functions 

Omits costs of 
wetland and 
forest cover 
change, noise 
pollution, sub-
tract percent-
age of "un-
clean" water 
for cost of wa-
ter pollution 

Standardise 
"core" com-
ponents and 
data but 
leave space 
for local nu-
ance 

GPI to GDP 
per capita ra-
tio ranges 
from 0.9 in 
1962 to 0.55 
in 2013 

GDP Can inform de-
cisions where 
to put re-
sources, if 
standardized, 
could inte-
grate wellbe-
ing into deci-
sion-making 
and comple-
ment GDP 

32.  Long & Ji 
(2019) 

2019 China's 31 
mainland 
provinces 

National 
and subna-
tional 
(province) 

1997-
2016 

Ecological 
Economics 

To assess the 
"quality" of eco-
nomic growth 
in 31 of the Chi-
na's mainland 
provinces by 
applying GPI 
methodology 

25 Built and 
financial: 
6; social: 
9; hu-
man: 2; 
natural: 8 

Use Atkinson in-
equality index, 
add cost of solid 
waste pollution 
and cost of nat-
ural disasters, 
omit net inter-
national debt, 
cost of noise 
pollution, farm-
land loss, and 
ozone depletion 

China Statistics 
Yearbooks, pro-
vincial statistics 
yearbooks 

Costs of pollu-
tion, changes 
in wetlands 
and forests, 
costs of natu-
ral disasters, 
fuel tax ap-
proach to 
costs of long-
term environ-
mental dam-
age 

Cumulative 
costs of car-
bon emis-
sions, escalat-
ing NRR re-
placement 
costs, costs of 
natural disas-
ters 

Not stated GPI is lower 
than GDP in 
almost all 
provinces al-
most all the 
years, and 
while both 
rise, the gap 
is generally 
widening 

GDP Offers insights 
into social wel-
fare, account 
for environ-
mental and so-
cial costs and 
concrete pol-
icy suggestions 
for provinces 
based on GPI 
component 
analysis 
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ber 

Reference Year pub-
lished 

Location Scale Years 
cov-
ered 

Journal/ out-
let 

Motivation Number 
of indica-
tors 

Indica-
tors/type 
of capital 

Stated method 
innovations 

Common data 
sources 

Main KN ac-
counting 
methods 

Stated KN 
method inno-
vations 

Standard-
ised vs. local 
approach 

Relation to 
GDP 

Supplement 
with other in-
dicators? 

Stated policy 
implications 

33.  Hashim et 
al. (2019) 

2019 South Ko-
rea and 
Malaysia 

National 1980-
2014 

Cleaner Pro-
duction 

To assesses the 
effects of two 
approaches to 
dealing with the 
Asian economic 
crisis of the 
1990s - IMF 
debt and capital 
control - on 
GDP and GPI in 
South Korea 
and Malaysia 

12 Built & fi-
nancial: 
8; social: 
2; natu-
ral: 2 

None stated, 
omitted many 
components due 
to data con-
straints 

UN, World Bank, 
national statisti-
cal offices of Ko-
rea and Malay-
sia, OECD 

Cost of air 
pollution and 
adjusted sav-
ings for natu-
ral resource 
deletion  

Assume air 
pollution cost 
at 0.25% of 
HCE, use ad-
justed savings 
data from 
World Bank 

Not stated In South Ko-
rea, the dif-
ference be-
tween GDP 
and GPI per 
capita grew 
1600%, in 
Malaysia by 
300%, 
GPI/GDP ra-
tio between 
0.3 and 0.7   

Not stated Can inform 
handling fu-
ture crises 
from eco-
nomic wellbe-
ing perspec-
tive: external 
debt contrib-
utes positively 
to GDP/ GPI, 
capital control 
does not 

34.  Pais et al. 
(2019) 

2019 The 28 
OECD coun-
tries 

Multi-na-
tional (28 
OECD coun-
tries) 

1995-
2015  

Energy Eco-
nomics and 
Policy 

To calculate a 
comparable GPI 
for the 28 OECD 
countries, com-
paring it be-
tween them 
and with GDP 
performance 

11 Built & fi-
nancial: 
7; social: 
1; natu-
ral: 3 

Group some 
components 
into non-defen-
sive and rehabil-
itative public ex-
penditure, ser-
vices provided 
by public infra-
structure, and 
unpaid work, 
omit many indi-
cators, use com-
parable data for 
OECD countries  

OECD, World 
Bank, Standard-
ized World In-
come 
Inequality Data-
base, Interna-
tional Energy 
Agency 

Cost of air 
pollution us-
ing marginal 
cost esti-
mates, substi-
tution cost for 
NRR, and mar-
ginal social 
cost of carbon 

None stated Standardise Big divergen-
cies between 
GPI and GDP 
in all coun-
tries, except 
Italy and UK, 
highest gaps 
in Latvia, 
Luxembourg 
and Estonia, 
gaps reduced 
after 2009, 
GPI<GDP in 
all countries 

GDP Provide infor-
mation to pol-
icy makers 
seeking to 
achieve eco-
nomic growth 
and SD, can 
benchmark 
performance 
of comparable 
countries to 
search for ef-
fective policy 
interventions 

35.  Guan et al. 
(2021) 

2021 China National 
and sub-na-
tional 
(province) 

2016 Sustainable 
Production & 
Consumption 

To measure na-
tional and prov-
ince level sus-
tainable devel-
opment in 
China using GPI, 
for which an ex-
tensive survey 
was conducted 
in 42,000 
households  

23 Built & fi-
nancial: 
6; social: 
6; hu-
man: 3; 
natural: 8 

Data for 14 com-
ponents col-
lected through a 
micro-house-
hold level sur-
vey, add food 
and energy 
waste, dust and 
fog prevention, 
and furniture re-
pair and mainte-
nance expendi-
tures 

Micro-survey 
data, Chinese 
National Bureau 
of Statistics, Sta-
tistical Year-
book, Statistical 
Yearbook on En-
vironment  

Costs of pollu-
tion, lost 
farmland x ag-
ricultural pro-
duction per 
acre, replace-
ment cost of 
NRER, KN ser-
vices via ben-
efit transfer 
for regulating 
and mainte-
nance and cul-
tural ES 

Include cost 
of solid waste 
pollution and 
dust and fog 
protection, 
regulating and 
maintenance 
and cultural 
ES values via 
benefit trans-
fer, omit wet-
land and for-
est loss  

Not stated GPI smaller 
than GDP in 
all provinces, 
ranging from 
27% to 60%, 
GPI/GDP ra-
tio for China 
in 2016 was 
47% 

Not stated Tool for evalu-
ating SD per-
formance na-
tionally/re-
gionally and 
promoting 
economic wel-
fare, dispari-
ties between 
regions point 
to a need for 
differentiated 
policies 
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lished 
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cov-
ered 

Journal/ out-
let 
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Stated method 
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Supplement 
with other in-
dicators? 

Stated policy 
implications 

36.  Cook & 
Davíðsdóttir 
(2021) 

2021 Iceland National 2000-
2019 

Ecological 
Economics 

To estimate GPI 
for Iceland us-
ing GPI 2.0 
methodology 

38 Built & fi-
nancial: 
13; social: 
9; hu-
man: 7; 
natural: 9 

Uses GPI 2.0 
method by Tal-
berth & Weis-
dorf (2017), in-
clude ES values, 
omit internet 
services, house-
hold work, wa-
ter, noise pollu-
tion, underem-
ployment, pollu-
tion abatement 
and soil erosion 

Statistics Ice-
land, OECD, UN, 
government 
agencies, previ-
ous studies 

Services from 
NK, replace-
ment cost of 
NRER deple-
tion, fisheries 
over-harvest-
ing, avoided 
damages by 
pollution 
abatement 
costs of pollu-
tion, ozone 
depletion 

Inclusion of 
NK service 
values via 
benefit trans-
fer, include 
avoided de-
pletion and 
damages 

Not stated GPI was be-
tween 2.41 
and 3.05 
times the 
value of na-
tional GDP  

Not stated Outcomes  
can raise 
awareness of 
the costs and 
benefits of 
economic 
strategies and 
highlight a 
need for cor-
rective action 
where the 
largest costs 
occur  

37.  Senna & 
Serra (2021) 

2021 Brazilian 
state of Rio 
de Janeiro 

Sub-na-
tional: state 

2002-
2016 

Environment, 
Development, 
and Sustaina-
bility 

To estimate GPI 
for the state of 
Rio and high-
light the areas 
where targeted 
policies could 
make the most 
difference in 
improving GPI 

35 Built & fi-
nancial: 
10; social: 
10; hu-
man: 4; 
natural: 
11 

Use Talberth & 
Weisdorf (2017) 
GPI 2.0 method 
with some ad-
justments due 
to geographical 
and biological 
context, omit 
some compo-
nents to avoid 
double counting  

Brazilian Statis-
tics Institute; Rio 
de Janeiro State 
Statistics 
Agency, previous 
studies 

ES from pro-
tected natural 
capital esti-
mate; replace-
ment costs of 
NRR and 
groundwater 
depletion, 
productivity 
loss from soil 
erosion, costs 
of pollution  

ES from pro-
tected natural 
capital based 
on benefit 
transfer from 
Costanza et al. 
(2014) 

Not stated GPI/GDP ra-
tio between 
0.22 and 
0.31 in the 
study period, 
with average 
growth rates 
of 7.95% and 
9.30%, re-
spectively 

 Results call for 
policies on 
variables that 
affect GPI 
most nega-
tively: unem-
ployment, re-
newable en-
ergy, public 
transport, ser-
vice from pro-
tected KN 

38.  Lazarus & 
Brown 
(2022) 

2022 US and the 
state of Cal-
ifornia 

National 
and sub-na-
tional 
(state) 

1995-
2017 

Ecological 
Economics 

To calculate GPI 
for US and Cali-
fornia using dif-
ferent methods 
with and with-
out historical 
thresholds for 
NK, addressing 
some of the 
common criti-
cisms of GPI 

25 Built & fi-
nancial: 
6; social: 
7; hu-
man: 2; 
natural: 
10 

Alternative ac-
counting meth-
ods for the five 
components 
that use bench-
marking (ine-
quality; leisure 
time; farmland; 
forests; and 
wetlands), use 
average wage 
household work, 
leisure time and 
voluntary work 

US Bureaus of 
Economic Analy-
sis and Labour 
Statistics; Ameri-
can Time Use 
Survey; Govern-
ment and Cali-
fornia State De-
partments, For-
est Service; EPA, 
Public Policy In-
stitute of Califor-
nia; WHO, UNEP 

Change in 
acreage of 
forests, wet-
lands and 
farmlands 
multiplied by 
the value of 
ES for 50 
years with a 
3% discount 
rate, cost of 
pollution, cli-
mate change 
(marginal car-
bon cost) 

Calculate 
change in KN 
services per 
year instead 
of local histor-
ical bench-
marks for 
wetland, for-
est, and farm-
land,  

Standardise Removing 
benchmarks 
resulted in 
much higher 
GPI values 
and GPI/GDP 
ratio: from 
0.1-0.5 to 
0.8-1.1 

GDP Tool to meas-
ure progress, 
determine ef-
fects of poli-
cies on differ-
ent compo-
nents, com-
pare progress 
of different 
entities, meas-
ure costs and 
benefits of 
economic ac-
tivity 
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Num-
ber 

Reference Year pub-
lished 

Location Scale Years 
cov-
ered 

Journal/ out-
let 

Motivation Number 
of indica-
tors 

Indica-
tors/type 
of capital 

Stated method 
innovations 

Common data 
sources 

Main KN ac-
counting 
methods 

Stated KN 
method inno-
vations 

Standard-
ised vs. local 
approach 

Relation to 
GDP 

Supplement 
with other in-
dicators? 

Stated policy 
implications 

39.  Karato-
pouzis et al. 
(2022) 

2022 Australia National 2019-
2020 

Ecological In-
dicators 

To compare 
GDP and GPI 
before and af-
ter the start of 
COVID-19 pan-
demic, drawing 
some insights 
on the relation-
ship between 
them and the 
extent to which 
GPI can be used 
as an indicator 
of economic 
wellbeing 

21 Built & fi-
nancial: 
7; social: 
7; hu-
man: 2; 
natural: 5 

Short study peri-
ods; exclude 
costs of noise 
pollution, wet-
land change, 
personal pollu-
tion abatement, 
forest coverage 
changes and ser-
vices of roads, 2 
scenarios with 
different values 
of leisure time. 

Australian Bu-
reau of Statis-
tics, Australian 
Government, 
previous studies 

Cost of air 
pollution, cli-
mate change, 
farmland 
change, NRER 
and ozone de-
pletion using 
estimated by 
Kenny et al 
(2019) and 
O'Mahony et 
al (2018) 

Not stated Standardise Scenario 1 
(high leisure 
time value) 
in Q1, GPI 
growth was 
positively re-
lated to GDP 
growth but 
negatively in 
Q2, Scenario 
2 (low lei-
sure time 
value) – posi-
tively related 
to GDP in 
both Qs 

A set of indi-
cators, such 
as Measures 
of Australia’s 
Progress 
‘dashboard’ 
including edu-
cation levels, 
population 
health, com-
munity well-
being, bio-
physical indi-
cators 

Can help raise 
stakeholder 
awareness of 
trade-offs be-
tween their 
choices, which 
makes it a 
more useful 
method for 
measuring na-
tional progress 
and well-being 
centred deci-
sion making 

40.  Li et al. 
(2022) 

2022 Yangtze 
River Delta, 
China 

Sub-na-
tional: river 
delta 

2000-
2018 

Environmen-
tal Science 
and Pollution 
Research 

To evaluate the 
ecological effi-
ciency 
and economic 
sustainability of 
the Yangtze 
River Delta us-
ing GPI, EF, ex-
amine spatial 
autocorrelation 
between GPI, 
GDP and EF 

17 Built & fi-
nancial: 
4; social: 
7; hu-
man: 1; 
natural: 6 

Gini calculated 
separately for 
rural and urban 
areas, omit net 
foreign debt,  

Statistical Year-
books of cities, 
China Environ-
mental Statistics 
Yearbooks, Insti-
tute of Geo-
graphical Sci-
ences and Natu-
ral Resources, 
Chinese Acad-
emy of Sciences 

Environmen-
tal treatment 
costs for pol-
lution, loss of 
wetland and 
forest ES ben-
efit transfer 
from Costanza 
et al. (1997), 
net price 
method for 
NRR depletion   

Own estima-
tion of value 
of lost farm-
land 

Not stated GPI/GDP 
showed a 
downward 
trend and 
gradually 
stabilised, 
fluctuated 
between 0.2 
and 0.5 

Ecological 
Footprint, 
GDP, and 
their ratios to 
GPI 

Point to need 
to strengthen 
green techno-
logical innova-
tions, reduce 
natural-re-
source de-
pendence of 
growth, 
stronger envi-
ronmental 
regulations 

41.  Van der 
Slycken & 
Bleys (2023) 

2023 Belgium, 
Europe 

National 1995-
2018 

Social Indica-
tors Research 

To develop a 
dual GPI meth-
odology that 
deals with 
cross-time and 
boundary com-
plexities related 
to Fisherian and 
Hicksian no-
tions of income 
and apply it to 
the case study 
of Belgium, 

16 Built & fi-
nancial: 
9; social: 
1; natu-
ral: 6 

Calculates two 
variants of GPI 
based in 
Fisherian and 
Hicksian income, 
sufficiency 
threshold for 
consumption ex-
penditure, ac-
counts for emis-
sions embodied 
in trade, in-
cludes aviation, 

Eurostat, OECD, 
World Bank, UN, 
EU, EC, AMECO, 
European Envi-
ronmental 
Agency (EEA), 
previous studies  

GPI.bce in-
cludes current 
ecological 
costs experi-
enced within 
borders, while 
GPI.bcpa in-
cludes capital 
changes and 
ecological 
costs shifted 
in time and 
space, costs o 

Add costs of N 
pollution, ex-
treme 
weather 
events, nu-
clear power, 
emissions em-
bodied in 
trade, the cli-
mate impacts 
of aviation 
and shipping, 
transition 

Not stated GPI.bcpa is 
lower than 
GDP through 
the entire 
period, while 
GPI.bce is 
higher than 
GDP 1995-
2004 and 
2009-2013, 
GDP/capita 
grew by 
30%, GPI.bce 

GDP Can account 
for shifts eco-
logical costs in 
time and bet-
ter inform pol-
icymakers 
about adverse 
effects of eco-
nomic activi-
ties, help to 
address the 
environmental 
costs that are 
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Num-
ber 

Reference Year pub-
lished 

Location Scale Years 
cov-
ered 

Journal/ out-
let 

Motivation Number 
of indica-
tors 

Indica-
tors/type 
of capital 

Stated method 
innovations 

Common data 
sources 

Main KN ac-
counting 
methods 

Stated KN 
method inno-
vations 

Standard-
ised vs. local 
approach 

Relation to 
GDP 

Supplement 
with other in-
dicators? 

Stated policy 
implications 

demonstrating 
the effects 

shipping, and 
shadow econ-
omy 

pollution, nu-
clear power, 
carbon 

costs from 
NRER 

by 15%,  
GPI.bcpa by 
18% 

outsourced to 
other regions 
and timescales 

42.  Guan et al. 
(2024) 

2023 China National 
and sub-na-
tional 
(province) 

1979-
2018 

Social Indica-
tors Research 

To measure the 
quality of eco-
nomic develop-
ment in 29 
provinces of 
China and cau-
sality between 
carbon emis-
sions and GPI 
and GDP 

28 Built & fi-
nancial: 
9; social: 
7; hu-
man: 5; 
natural: 7 

Use similar 
method as Guan 
et al (2021), in-
clude value of 
services from 
KN, manufactur-
ing and infra-
structure, add 
solid waste pol-
lution   

China and Pro-
vincial Statistical 
Yearbooks, 
China Carbon 
Price Survey  

Cost of pollu-
tion, KN ser-
vices, replace-
ment cost of 
NRR, cost of 
GHG emis-
sions 

Include solid 
wate and ser-
vices from 
natural capital 

Not stated GPI smaller 
than GDP in 
all provinces, 
ranging from 
27% to 60% 
of GDP, 
GPI/GDP ra-
tio for China 
in 2016 was 
47% 

Carbon emis-
sions, GDP 

GPI maximis-
ing can be 
used as a pol-
icy goal – to 
maximise eco-
nomic welfare 

43.  Van der 
Slycken & 
Bleys (2024) 

2024 EU-15 Multi-na-
tional (EU-
15) 

1995-
2018 

Ecological 
Economics 

To calculate 
welfare meas-
ured by GPI for 
EU-15 countries 
by applying two 
methods 

16 Built & fi-
nancial: 
9; social: 
1; natu-
ral: 6 

Considering 
costs and bene-
fits of economic 
activity across 
time and space 
boundaries 

Eurostat, Na-
tional Accounts, 
OECD, World 
Bank, UN, EU, 
AMECO, EEA, 
previous studies  

Same as Van 
Slycken & 
Bleys (2023) 

Same as Van 
Slycken & 
Bleys (2023) 

Not stated GPI.bce/GDP 
ratio was 
0.75-1.05, 
GPI.bcpa/ 
GDP ratio 
0.65-0.8, 
GDP/capita 
grew by 
32.4% while 
GPI by 10.5% 
and 13.4%, 
respectively 

GDP Accounting for 
costs shifted in 
space point to 
benefits of 
green eco-
nomic transi-
tion, stricter 
environmental 
policies and 
need for 
greening capi-
tal stock 

 


