
D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lre
vi

ew
s.

or
g.

  G
ue

st
 (

gu
es

t)
 IP

:  
81

.9
7.

18
2.

89
 O

n:
 T

hu
, 2

4 
O

ct
 2

02
4 

10
:4

7:
59

EG49_Art23_Gundimeda ARjats.cls October 8, 2024 16:32

Annual Review of Environment and Resources

Measuring Global Human
Progress: Are We on the
Right Track?
Haripriya Gundimeda1 and Giles Atkinson2

1Department of Economics, Indian Institute of Technology Bombay, Mumbai, India;
email: haripriya.gundimeda@iitb.ac.in
2Department of Geography and Environment, London School of Economics and Political
Science, London, United Kingdom

Annu. Rev. Environ. Resour. 2024. 49:599–622

The Annual Review of Environment and Resources is
online at environ.annualreviews.org

https://doi.org/10.1146/annurev-environ-112621-
072941

Copyright © 2024 by the author(s). This work is
licensed under a Creative Commons Attribution 4.0
International License, which permits unrestricted
use, distribution, and reproduction in any medium,
provided the original author and source are credited.
See credit lines of images or other third-party
material in this article for license information.

Keywords

SEEA, System of Environmental Economic Accounting, green accounting,
subjective well-being index, composite indices, wealth accounting,
biophysical indicators, dashboard indicators

Abstract

As a metric for economic progress, gross domestic product (GDP) has been
criticized for hiding the destruction of natural capital and failing to improve
happiness/human well-being. Consequently, many studies unanimously ar-
gued for a beyond GDP approach, which led to a proliferation of ensuing
metrics. However, the proliferation leads to confusion as it complicates
matters for policymakers looking to these metrics to inform coherent de-
velopment objectives and plans. Our article aims to assess theoretical and
empirical efforts to measure human progress based on these notions of
well-being and sustainability and critically analyze the strengths and weak-
nesses of these approaches.We explore systematic trends in indicator activity
in the related literature and, in doing so, organize our discussion around
the distinct and prominent perspectives that can be identified. We illus-
trate with a case study on India how divergent matrices, though not beyond
comprehension, increase the complexity.
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1. INTRODUCTION

Suppose decision-makers were today formulating and choosing between novel metrics to assess,
compare, and track the well-being of society for the coming decades; in that case, they would be
unlikely to decide on one indicator to answer this challenge. And even if a single metric were
desired, it also seems questionable that this winner-takes-all indicator would be gross domestic
product (GDP) per capita. The fact that this metric effectively became—and, indeed, arguably
remains—the incumbent for judging current development as well as development prospects is
interesting in itself (e.g., 1–3). For some, this suggests that GDP is not such a wrong answer after
all, given that it continues to be so used, and according to this view, it is correlated with other
significant economic and social development measures (4, 5; see also Reference 6 for an empirical
investigation of this claim in the context of the Sustainable Development Goals). For others,GDP
is the incumbent to dethrone or, at least, take from its existing pedestal and place alongsidemultiple
other metrics.

GDP has been criticized for hiding the destruction of natural capital and failing to improve
happiness/human well-being (see, for instance, References 4, 7, and 8 for a comprehensive re-
view of this criticism). In this article, we review those contributions that have sought to critically
reappraise the relevance of GDP as a measure of human progress. This is no easy matter; no such
review can claim to be comprehensive or exhaustive. This debate is long-standing, perhaps as long
as (or longer than) the formal concept of GDP itself has existed (e.g., 1). And while the approaches
to, and perspectives on, this debate now coalesce under the heading of “beyond GDP,” there is
little straightforward comparability beyond this broad ambition. Hence, almost 500 sustainable
indicators have been developed, as mentioned in the compendium of sustainable development
indicators (9).

The sheer number and breadth of metrics that can be characterized under the beyond GDP
umbrella is thus striking. To a large extent, this should not be a surprise. These metrics reflect, in
turn, debates about what constitutes development. Given the multiplicity of perspectives on this,
we should expect a comparably large array of proposals about how development will be measured.
There needs to be a straightforward or agreed-upon way of compartmentalizing these efforts.
These metrics are genuinely diverse, and their place in some shared endeavor (or their distinc-
tiveness) can be sliced in many ways. That said, we identify a handful of important themes in what
follows.

600 Gundimeda • Atkinson
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One starting point for thinking about what different proposals for novel metrics contribute
is asking what flaws of GDP they seek to address. Generally speaking, GDP provides, at best, a
very partial story of current well-being and tells us very little, if anything, about whether current
well-being can be sustained. Unpacking these broad claims might suggest many different avenues
for metric construction. The most comprehensive view of this is the three pillars approach to
sustainability, which has economic, environmental, and social dimensions. The metrics reflecting
these separate categories are typically measured in diverse physical units according to what is
appropriate for measuring the development outcome (life expectancy, years of schooling, carbon
dioxide emissions, and so on). There is no prima facie reason for aggregating these indicators.
Composite indicators exist,with theHumanDevelopment Index (HDI) being themost prominent
example. Other examples include the Canadian Index of Wellbeing (10). However, all these data
are often presented as a dashboard that shows a variety of metrics. How much room there is on
the dashboard is a subjective choice.

So, too, is the exact design and content of this dashboard. An overarching structure, such as the
three-pillar approach described above, provides a thematic approach, albeit at a relatively high
level. But biophysical indicators might be a focus of these broader dashboards—or stand-alone
metrics. Metrics generally describe and distill status and trends in particular resources or the nat-
ural environment. Perhaps the ecological footprint is the most prominent of these metrics (e.g.,
11), although other examples include net primary production. Interestingly, the footprint approach
addresses another interesting dimension of this measurement challenge: how national well-being
prospects are intertwined between countries and globally.

Of course, such metrics are not measures of well-being per se. However, they can be con-
nected to notions about environmental sustainability, notably with planetary boundaries or global
ecological risks (12). In turn, the implication here is usually that exceeding or moving too close
to biophysical limits is not sustainable, and development (or well-being) opportunities are con-
strained as a result. Related approaches make a connection by joining up (distinct) metrics. For
example, the Happy Planet Index (HPI) combines the ecological footprint—describing current
resource use relative to biophysical constraints—with economic and social well-being metrics. In
this instance, this well-being metric (subjective well-being) is based on the subjective assessment
of those under consideration. Well-being can consist of pleasure or happiness, called hedonism
(13), or it can be the actualization of human potential, and this view is called eudaimonism (14).
This contrasts with objective approaches to metric construction, of which national accounting is
an exemplar.

Other approaches are built around the existing system of national accounts (SNA), of which
GDP emerges as a focal accounting aggregate of current economic activity. What distinguishes
these approaches is the proximity of their orbit relative to the SNA. Notably, there is the System
of Environmental Economic Accounting (SEEA), which—within the past decade—has published
its guidance on what is known as the central framework and ecosystem accounting (15, 16). The
process leading up to these publications was accompanied bymany contributions in both academic
and gray literature (the latter comprising unpublished but perhaps official supporting documents).
The starting point for these contributions is to develop some novel extension to the SNA—i.e.,
accounting for ecosystems—while adhering to the constraints of existing norms and procedures
of how national accounts are compiled. These practices evolve (described notably in Reference 17
and the current SNA revision), but a constant tends to be the principles established in the original
SNA (18). This has specific ramifications for key issues, notably how monetary values for these
novel elements are determined.

Other approaches ultimately connect to national accounting but are more experimental in de-
viating from the constraints of the SNA. Notably, the work undertaken by the World Bank and
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United Nations Environment Programme (UNEP) has (separately) sought to extend how na-
tional wealth is measured, especially for the value of human and natural capital. In the latter’s
case, this entails using valuation procedures with a basis in economics but not necessarily in na-
tional accounting and SNA principles. An even more distant satellite of the SNA is an approach
that estimates an index of sustainable economic welfare (ISEW) or a genuine progress indicator
(GPI). These have a familiar accounting structure: They are monetary measures of income within
a national economy. But there is a clear contrast with other approaches under wealth accounting,
which stick closely to economic theory to guide what should be measured (and how) and make
claims about whether development is sustainable.

At the heart of wealth accounting is the idea that sustainability can be satisfied by prudent
management of an economy’s assets, comprehensively defined. A key insight here is that future
well-being is closely linked to current assets—or, more precisely, to changes in real asset values.
The notion of asset must be broad (i.e., comprehensive), embracing produced, natural, human, and
social capital. This reflects that economies depend on this wide array of assets for development.
The extent of these assets—the wealth in an economy—will determine development prospects.
How this asset base of the economy is changing, in turn, will determine how these prospects are
changing.Given that traditional wealth and saving measures in actual national accounting systems
are incomplete descriptions of these stocks and flows, this provides the impetus for comprehensive
wealth accounting.

The remainder of this review is organized as follows. Section 2 discusses the results of the bib-
liometric analysis of studies published in human progress and sustainability, and the chosen studies
are classified into various schools in Section 3. Section 4 critically synthesizes our viewpoint on the
way forward and presents the case for India. Section 5 concludes with the practical implications
of these measures of human progress.

2. METHODOLOGY AND DATA SOURCES

We conducted a bibliometric analysis of publications using the Web of Science and the Sco-
pus database’s advanced search functionality. Only original research papers and prominent gray
literature have been included. Our search covers the period from 1987 up to July 20, 2023.

In many ways, the beginning of this period is arbitrary, although it does coincide with renewed
vigor in research and practice in this measurement space. That said, it is worth acknowledging
important developments before our starting point. For example, a pioneering study by Nordhaus
& Tobin (19) estimated a measure of economic welfare (MEW), essentially a forerunner of the
contemporary work on extending GDP. Specifically, the emphasis in MEW was on accounting—
in monetary terms—for positive (or negative) flows of amenities that are not typically recorded
in GDP (i.e., not included in consumption expenditure in national accounts), but which plausibly
add to (or subtract) from people’s broader welfare or well-being. Other notable work which ex-
tends these insights within a national accounting setting comes from Eisner et al. (20), Kendrick
(21), Ruggles & Ruggles (22), and Zolotas (23) [Eisner (24) provides an excellent and compre-
hensive review]. The social indicators movement of the 1960s and 1970s was crucial, emphasizing
broader quality-of-life metrics (25). For example, Eisner reviews and reflects on the legacy of
that movement in the construction and use of contemporary metrics of quality of life and human
well-being.

Regarding the specifics of this analysis, a semantic search for appropriate keywords on “mea-
suring global human progress” gave several thousand publications. Hence, we followed a tiered
approach.We first searched for literature under the level 1 variables “green national accounting,”
“natural capital accounting,” “biophysical indicators,” “social indicators,” “composite indices,”

602 Gundimeda • Atkinson



D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lre
vi

ew
s.

or
g.

  G
ue

st
 (

gu
es

t)
 IP

:  
81

.9
7.

18
2.

89
 O

n:
 T

hu
, 2

4 
O

ct
 2

02
4 

10
:4

7:
59

EG49_Art23_Gundimeda ARjats.cls October 8, 2024 16:32

“wealth or well-being or sustainability,” and “dashboard approaches.” Based on these searchers,
we identified tier 2 approaches, including further search terms “SEEA,” “wealth account-
ing,” “economic welfare,” “ecosystems accounting,” “environmental or resource accounting,”
“green accounting,” “footprint analysis,” “material balance,” “bio-capacity,” “biodiversity indica-
tors,” “social-capital,” and “well-being.” 13,367 English articles were identified after excluding
nonacademic literature irrelevant to the study objective.

The study employed keywords from the referenced literature to develop a scientific map cen-
tered on the dynamic evolution of measuring human progress using VOSviewer. High-frequency
keywords, as well as links between these keywords, were included in the co-word analysis for this
study.Perhaps not surprisingly, our search confirms growing interest in this topic over the decades.
For example, according to this search, 141 articles were published between the 1987 release of the
Brundtland Commission report and 1997 (which coincided with the signing of the Kyoto Proto-
col). The decade post–Kyoto Protocol and up to the global financial crisis (1998–2008) saw 1,284
publications. Since 2009, the beyond GDP movement has arguably gained further momentum.
The decade 2009–2018 witnessed 4,085 publications, and the shorter period of 2019–2023 saw
4,085 publications.

Figure 1 shows that a proliferation of ideas on finding the right metric for measuring sustain-
ability and well-being evolved. Bio-capacity/ecological footprint articles dominated the literature,
with more than 3,774 publications advocating or measuring ecological footprint. Measuring
sustainability through the sustainable indicators approach saw 3,521 publications.

The idea of inclusive and comprehensive wealth became prominent after the publications of the
Commission on the Measurement of Economic Performance and Social Progress, also referred
to as the Fitoussi-Sen Commission; Arrow et al. (26); and the World Bank started to measure
the wealth of the nations. The idea of a GPI gained ground in 1999 and saw approximately 93

0 500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

Ecological footprint + bio-capacity

Sustainability indicator

Environmental accounting

Sustainable income

Environmental Performance Index

Genuine savings

Green accounting
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Natural resource accounting/
natural capital accounting

Green GDP/EADP

GPI/ISEW

Happiness index
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Adjusted HDI

Number of publications
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t 

Figure 1

Number of publications indicating the dynamic evolution of the concept of human progress. Only original
research papers and prominent gray literature are included for the period 1987–2023. Abbreviations: EADP,
environmentally adjusted domestic product; GDP, gross domestic product; GPI, genuine progress indicator;
HDI, Human Development Index; ISEW, index of sustainable economic welfare.
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publications (of which eight papers have been published on the concept of ISEW). The economic
indicators of genuine savings, green GDP, and environment-adjusted domestic product have 299
publications. Green accounting, environmental accounting, and natural resources accounting or
natural capital accounting shot into prominence immediately following the 1992 Rio Conference,
and 870 studies were published. The beyond GDP movement has also seen an increase in dash-
board indices to measure the quality of life through the happiness index, quality of life index, social
progress indicators, adjusted HDI, well-being index, etc., as seen from 546 publications. Wealth
accounting saw 50 publications.

The highest number of publications mentioned China (1,605), followed by the United States,
the United Kingdom, Italy, Australia, Spain, Germany, India, Brazil, Turkey, the Netherlands,
and Canada, demonstrating the relative contributions of each of these countries to this topic
and the substantial overall research presence (Figure 2). With 430 publications, India has made
significant progress in the discipline and is now one of the most prominent among developing
nations.1

Figure 3 sheds light on concepts and themes related to key overarching activity categories
in indicator construction. This is important given that there is an arbitrary element to any cate-
gorization. The figure shows various clusters within each quadrant of (distinct) indicator activity
(e.g., composite indicators). In each quadrant, several keywords have the same color and, as such,
have been categorized as part of the same cluster of subactivity (e.g., a particular variant of, or de-
bate within, composite indicators). The size of the circles in these quadrants indicates the words’
total relationship frequency (total link strength). The sizing is relative for the set of words in each
subpanel. The lines between any two circles then represent the relationship networks of these
words with each other. Lastly, the position of the words in the quadrants indicates to what extent
these terms are in the center or periphery of the relationship network.

The results are illustrated in Figure 3 for all four level 1 variables. The most frequently
mentioned approach is biophysical indicators, with a total strength of 5,809, followed by social
indicators, with a link strength of 2,860. Composite indicators occurred 2,777 times, and green
accounting/natural capital accounting occurred 601 times. Within these broad approaches, the
prominent keywords are life satisfaction, ecological footprint, composite indicators, sustainability,
subjective well-being, happiness, environmental sustainability, and SEEA.

It is apparent that the quest for the right measure for human progress has evolved under vari-
ous schools of thought. If there is a standard yardstick, comparing the progress achieved in various
countries is meaningful. Any variation in the approach would change the country’s ranking quite
considerably. Though divergent on the approaches, the literature is unanimous on the fact that
economic growth is necessary but depends on the environment, with possible environmental im-
pacts. However, the indicators to measure human progress are flawed due to their nonreflection
of ecological degradation and its impacts on the quality of life.

3. SCHOOLS OF THOUGHT ON DEFINING HUMAN PROGRESS

This section summarizes multiple schools of thought that emerged on measuring human progress
and discusses the approaches, their strengths and limitations, and what they measure. In the
next section, we discuss the usefulness of these measures for policymakers. We classified all the
keywords mentioned in Section 2 into five leading schools of thought based on approach (for ex-
ample, methods based on adjusting traditional indicators to the indicators that measure subjective

1To be counted, a study can be at the national, provincial, subnational, or even micro level. If the article refers
to a particular country, it is counted for that country.
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Argentina (56)

Australia (541)

Iceland (28)

India
(430)

Iran
(176)

Russian Federation (177)

Saudi
Arabia

(94)

Brazil
(410)

Japan
(242)

Kazakhstan
(12)

Canada (354)

China (1,605)

Dominican
Republic (4)Mexico

(143)

Mongolia
(2)

United States
(1,266)

Uruguay (4)

New Zealand
(115)

1 803 1,605
Total publications

Belize (1)
Costa Rica (5)
El Salvador (1)
Guatemala (3)
Honduras (1)
Nicaragua (1)
Panama (3)

Central America

Barbados (4)
Cuba (19)
Grenada (1)
Guadeloupe (1)
Jamaica (2)
Puerto Rico (2)
Virgin Islands (US) (1)

Caribbean

Albania (2)
Belarus (3)
Bosnia and Herzegovina (10)
Bulgaria (11)
Croatia (43)
Cyprus (42)
Estonia (13)
Georgia (1)
Gibraltar (1)
Latvia (20)
Lithuania (52)
Luxembourg (15)
Malta (3)
Monaco (1)
Montenegro (2)
North Macedonia (1)
Serbia (33)
Slovakia (22)
Slovenia (54)
Ukraine (41)

Europe
Federated States of Micronesia (4)
Fiji (4)
New Caledonia (2)
Marshall Islands (1)
Palau (1)
Solomon Islands (1)

Oceania
Benin (4)
Burkina Faso (4)
Gabon (1)
Gambia (1)
Malawi (2)
Mali (1)
Mauritius (3)
Mozambique (3)
Rwanda (6)
Swaziland (1)
Uganda (5)
Zambia (1)

Africa

Asia

Guyana (2)

Turkey (370)

Afghanistan (2)
Brunei Darussalam (5)
Cambodia (1)
Hong Kong (48)
Kyrgyzstan (2)
Laos (1)
Macao (8)
Maldives (2)
Myanmar (1)
Nepal (3)
Singapore (40)
Uzbekistan (20)

Middle East
Bahrain (7)
Iraq (20)
Israel (50)
Jordan (8)
Kuwait (6)
Lebanon (11)
Oman (24)
Palestine (5)
Qatar (34)
Syrian Arab Republic (2)
Yemen (2)

Algeria
(9)

Sudan
(1)

South Africa
(136)

Madagascar
(1)

Ethiopia (22)
Kenya (33)

Tanzania (10)

Congo
(1)

France (258)
Spain (459)

Portugal (172)

Morocco (18)

Senegal (3) Nigeria
(106)

Colombia (71)

Ecuador (35)

Peru (24)

Chile (47)

Philippines (41)
Sri Lanka

(17)
Indonesia

(146)

Venezuela
(12)

Norway (114)
Sweden (178)

Finland (122)

Netherlands (357)

UK (797)

Germany (444)

Italy (613)

Belgium (128) Switzerland (143)
Poland (109)

Austria (166)

Greece (122)

Pakistan
(232)

Malaysia
(215)

Romania (99)

Ireland (95)

UAE (81)

Bangladesh (88)

Taiwan (94)
Thailand (91)

Egypt 
(46)

Ghana (20)

Cote d'Ivoire (6)

Denmark (99)

South Korea (52)

Viet Nam (58)

Bolivia 
(2) Zimbabwe (7)

Botswana (6)

Cameroon (6)

Tunisia
(24)

Hungary (80)

Czech Republic (77)

European 
Union (1)

Figure 2

Proliferation of ideas on the metrics for measuring sustainability and human well-being in various countries during 1987–2023. The
studies can be at the national, provincial, subnational, or micro levels. If an article refers to a particular country, it is counted for that
country. In addition, the map does not show 180 publications that could not be categorized into specific regions or countries.

well-being). In the literature, researchers used multiple typologies of classification of the indica-
tors (see 4, 27), and our classification differs, as our opinion is that this approach captures the
developments in this literature quite closely.

The thought process on measuring welfare has broadly taken the form of (a) measures linked
with sustainable consumption and income, which are built using economic foundations through
adjustments to net domestic product (NDP); (b) sustainable wealth or well-being indicators (rely-
ing on economic prices); (c) subjective well-being indicators and indices; (d) dashboard indicators
that need not necessarily be in monetary terms, which are used to inform policymakers; (e) bio-
physical indicators; and ( f ) composite indicators (aiming to capture the multiple dimensions of
well-being).

www.annualreviews.org • Measuring Global Human Progress 605



D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lre
vi

ew
s.

or
g.

  G
ue

st
 (

gu
es

t)
 IP

:  
81

.9
7.

18
2.

89
 O

n:
 T

hu
, 2

4 
O

ct
 2

02
4 

10
:4

7:
59

EG49_Art23_Gundimeda ARjats.cls October 8, 2024 16:32

Environmental accounting

Sustainable indicators

Green GDP

Environmental cost

Inclusive wealth

Green accounting

Climate
Genuine progress

Adjusted net income

Monetary valuation

Environmental asset

Environmental income

Conservation

Ecosystem services
Ecosystem accounting

WelfareManagement

Natural capital accounting

SEEA

Biodiversity

System of national accounts

Wealth accounting

Sustainable development

Genuine
savings

a

b

c

d

Beyond GDP

Environmental quality

Environmental sustainability

Social sustainability

Adaptive capacity

Eco-efficiency

Productive growth

Strong sustainability

Better Life Index
Multidimensional

well-being

Quality of life

Environmental performance

Environmental efficiency

Environmental Performance Index

Ecological footprint

Millennium Development Goals

Economic growth

Green economy Living Planet Index

Composite sustainability index

Composite indices

Planetary boundaries

Planetary boundaries

Integrated assessment

Happiness

Sustainable Development Goals

EKC

HDI

Planetary indicators

Sustainability index

Sustainable development
HDI

Sustainable Development Goals

Income Health

Well-being

Well-being index

Social indicators

Social Capital Index
Quality of life

Mental health

Social capital
Life satisfaction

Happiness

Income

Valuation

Growth

Health

Subjective wellbeing

Well-being

Psychological
well-being

Adaptation

Resilience

Satisfaction

Ecological deficit

Ecological footprint

Ecological well-being

Well-being

Living Planet Index

Ecological security

Material balance

Sustainable consumption

Sustainability

Sustainable development

Bio-capacity

Circular economy

Climate change

Consumption

Environmental impact

Environmental management

Environmental sustainabilityBio-indicators
Conservation

Biodiversity

Life-cycle assessment

Carrying capacity
Sustainable

Process Index

Strong sustainability

Net primary product

Environmental
degradation

Natural resources Human capital

(Caption appears on following page)

606 Gundimeda • Atkinson



D
ow

nl
oa

de
d 

fr
om

 w
w

w
.a

nn
ua

lre
vi

ew
s.

or
g.

  G
ue

st
 (

gu
es

t)
 IP

:  
81

.9
7.

18
2.

89
 O

n:
 T

hu
, 2

4 
O

ct
 2

02
4 

10
:4

7:
59

EG49_Art23_Gundimeda ARjats.cls October 8, 2024 16:32

Figure 3 (Figure appears on preceding page)

Full network map of key overarching activity categories in indicator construction (words associated with various indicators:
green/natural capital accounting, composite indicators, social indicators, and biophysical indicators). The sizes of the circles in the
quadrants indicates the words’ total relationship frequency (total link strength). Abbreviations: EKC, environmental Kuznets curve;
GDP, gross domestic product; HDI, Human Development Index; SEEA, System of Environmental Economic Accounting.

3.1. Measures of Sustainable Consumption and Income

Economic welfare is derived from consumption, while GDP, the measure of productive activi-
ties (and current income), does not indicate whether the consumption path can be sustained over
time. Efforts were made to correct the gross national product (GNP) discrepancies and find a
consumption path sustained over time. In optimal economies, Weitzman (28) contends that net
national product (NNP) can represent the best welfare measure in the standard national incoming
accounting procedure, as the capital consumption allowance separating GNP and NNP should
be expanded to incorporate the additional capital consumption each year accounted for by the
decline (or growth) of natural resource stocks. The result was extended by Weitzman & Ashiem
(29) to show that in an optimal economy, the net income (consumption plus net saving, appro-
priately deflated) is proportional to the change in social welfare. Building on the approach by
Weitzman, Hartwick (30) illustrated how a society using exhaustible resources should invest the
rents from exhaustible resource use in reproducible capital to ensure primary sustainable con-
sumption. Extending Hartwick’s framework, Solow (31) showed that holding the aggregate stock
of capital intact and treating consumption as interest on the stock would ensure a sustainable con-
sumption pathway. However, in the case of resources whose flows of services enter the economy
but are underpriced or not priced, Hartwick (32) shows that the correct strategy would be, first,
to reprice the environmental services by their appropriate shadow prices and revise GNP upward,
and second, net out from (or add to) NNP the value of the stock changes. For NNP to be con-
strued as a measure of net welfare, the following amendments are suggested: (a) deduct the flow
of environmental damages, (b) add the net change in the stocks of all assets, (c) treat investments
in enhancements of stocks of natural resources as intermediary products, and (d) add the return
on the total stock of assets to the existing wealth (33).

The initial attempt to reclassify and rearrange NNP and correct NNP for negative external-
ities was made by Nordhaus & Tobin (19) to correct the discrepancies of GDP and develop a
MEW.The measure is primarily a rearrangement and reclassification of NNP into consumption,
investment, and intermediate, imputed services of consumer capital, for leisure, and the product
of household work, including correction for negative externalities from urbanization (19). The
study shows that a direct relationship between NDP and economic well-being can be established
and thus should constitute the framework for sustainability. However, the environmental dam-
age was not taken into account. Though NDP includes a measure of well-being beyond a certain
threshold, societies cannot further improve the quality of life due to deterioration in environ-
mental quality. ISEW was developed to address the limitations of MEW (34). It first calculates
what could be consumed given the actual extent of production (including market and nonmarket
consumption). Second, economic activities that did not contribute to economic welfare but are re-
quired to maintain the welfare standard or reduce future reductions are deducted (e.g., defensive
costs like filters), along with probable reductions caused by today’s production or consumption
(e.g., greenhouse gas emissions). Third, the result so obtained is weighted by an index for the
inequality in the distribution of income and labor (see 35).

ISEW was later developed as a GPI (36) and constructed at multiple scales, from state to
national to global levels. On the federal level, the GPI has been estimated for approximately
17 countries—Australia (37), Austria, Belgium, Chile, China, Germany, Italy, India, Japan, the
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Netherlands, New Zealand, Poland, Sweden, Thailand, the United Kingdom, the United States,
and Vietnam [Kubiszweski et al. (38) provide a detailed literature review]—and also at the sub-
national level, for instance, for the state of Oregon (39). GPI starts with personal consumption
expenditures (a significant component of GDP) but adjusts them using 24 elements, including
income distribution, environmental costs, and adverse activities like crime and pollution. GPI
also adds positive aspects left out of GDP, including the benefits of volunteering and household
work. Certain methodological shortcomings of GPI due to its failure to incorporate net changes
in human health capital have been noted (31), as well as limitations relating to the choice and
weighting of indicators, indexing, aggregating into composite indices, and the underlying data
collection process. The role of the GPI is to flag the point beyond which GDP growth does not
translate to increased economic welfare and needs to be used as a complementary tool along with
other indicators.

Besides the above two approaches, another approach has been to exploit the relationship
between net savings and sustainable development and has been conceptualized in the form of ad-
justed net savings (ANS) or genuine savings indicators [see Pearce & Atkinson (40), Hamilton &
Clemens (41),World Bank (42–44)]. The ANS indicators are calculated for more than 120 coun-
tries and are derived from the conventional standard national accounting measure of gross saving,
with the following adjustments: (a) consumption of fixed capital to obtain net national saving,
(b) reclassification of expenditures on human capital as investments, (c) deductions for the de-
pletion of natural resources associated with extraction and depletions, and (d) deductions for
degradation to environmental capital due to greenhouse gas emissions and pollution. The indica-
tors measure the extent to which changes in manufactured capital offset the returns from natural
and human capital changes.The fundamental premise is that constant positive (net) savings ensure
increasing consumption along the development path. In the era of technical progress, Hamilton
& Hartwick (45) show that investments in knowledge capital should complement the net savings.

3.2. Wealth Accounting–Based Approaches

Since the World Commission on Environment and Development defined sustainable develop-
ment in 1987 and the world leaders accepted Agenda 21 at the Earth Summit in Rio de Janeiro,
Brazil, in 1992, much work has focused on how to avoid jeopardizing future generations’ so-
cial well-being. Answering the question requires measuring sustainability, which requires asking
tough questions: What constitutes well-being and wealth? If wealth includes four capitals, pro-
duced, human, natural and social, can these capitals be aggregated, and if so, how? Are some
trade-offs accepted? If we do not allow for aggregation, how do we measure sustainability? Mea-
suring sustainability requires answers to the most complex and persistent debates on the degree
of substitutability of different forms of capital. There are two opposing paradigms for this: weak
(nondeclining human well-being over time) and strong substitutability (nondeclining capital stock
in all formats over time) paradigms, also referred to as environmental optimism and environ-
mental pessimism, which cannot be synchronized to reach a conclusive decision about how to
operationalize the measurement of sustainability (46).

Dasgupta and Mäler (47, 48) argued that social well-being will increase over time if the flow
of consumption goods and services, plus the net investment in the economy’s capital assets, is
always positive. Thus, measuring well-being requires comprehensively measuring the familiar
produced and financial assets and a nation’s natural, human, social, and health capital. Growth
in comprehensive wealth would lead to a sustainable future and an increase in well-being over
time. Since the theoretical link between wealth, sustainability, and well-being has been estab-
lished, comprehensively measured nondeclining wealth per capita has become synonymous with
sustainability and well-being. The World Bank and UNU-IHDP & UNEP (49) have developed
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two notable approaches to measuring comprehensive wealth. The World Bank estimates com-
prehensive wealth as the present value of sustainable consumption, based on the methodology of
Hamilton &Hartwick (50). It publishes comprehensive wealth data categorized by major compo-
nents (natural, human, and intangible capital) for 120 countries and uses the residual approach to
estimate the value of intangible capital (42, 43).However, Arrow et al. (26) argue for directly evalu-
ating as many components of wealth as possible, then aggregating them and calling these estimates
inclusive wealth. In aggregation, the value is measured by the contribution of the asset to the cur-
rent and future well-being (see Reference 51 for a comprehensive review). The inclusive wealth
report (52, 53) separately estimates themajor wealth components. It computes the inclusive wealth
index using shadow prices as its weights, based on the approach suggested by Arrow et al. (see
References 54 and 55 for a detailed review of both approaches). The inclusive wealth index has
certain limitations due to its use of market prices rather than shadow prices (for its empirical cal-
culations) and the scarcity of data needed to accurately assess asset value (56). There are practical
challenges in computing the index, as opined by Solow (57, p. 354), namely that “the calculation
of comprehensive capital is complicated and introduces many measurement uncertainties” (see
References 58 and 59 for challenges to forest and ecosystem services valuation for wealth). How-
ever, the data challenges are not unique to wealth accounts, and the accounts are updated with
new data analytic techniques. Despite their limitations, wealth-based approaches enable nations
to measure how wealth changes compared with its economic indicators.

3.3. Biophysical Approaches Built on the Paradigm of Nonsubstitutability
of Natural Capital

Ecological approaches to strong sustainability measurement view the economy as inextricably
integrated and as a whole subset of the ecosphere. Since the publication of Daly (60) on sus-
tainability principles, research has evolved to develop metrics for strong sustainability. Daly (60)
suggested the following three principles for achieving sustainability: (a) increasing efficiency of
resource consumption, (b) limiting the harvest rates of renewable sources to within the regener-
ative capacity of the resource and the waste emissions to within the natural assimilative capacity
of the environment, and (c) exploiting nonrenewable resources at a rate equal to the creation of
renewable substitutes. Human activities place demands on the planet’s capacity, and development
and resource use, according to this paradigm, are sustainable only if, over time, the demand stays
within the planet’s regenerative capacity (61–64).The resource demand (in global hectares) is mea-
sured by the ecological footprint (normalized for world average productivity), which indicates the
demand exerted on biologically productive land and water areas to produce resources and ab-
sorb waste under prevailing technology and resource management in a given year (11). Thus, the
footprint shrinks in the case of future reductions in resource use and expands in the cases of ris-
ing consumption or use of resources. A bio-capacity indicator has been developed on the supply
side, measuring the biosphere’s productive capacity and ability to provide a flux of valuable bio-
logical resources and services. An ecological deficit occurs if the country’s footprint exceeds the
bio-capacity, and countries are said to have ecological reserves if the bio-capacity exceeds the eco-
logical footprint. Ecological debts are ecological deficits (known as overshoot) that have occurred
over time since 1980, the year of the global overshoot (65).Ecological footprint accounts aremain-
tained and updated by the Global Footprint Network and included in the Living Planet Report
(66).

3.4. Approaches Based on Complementing National Accounting Systems

A significant way to account for all the concerns stated in the earlier sections so far regard-
ing the right metric for measuring sustainability and well-being is to bring the environment
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into mainstream economic discourse by expanding the SNA to include both marketed and
nonmarketed natural resources. The SNA is an internationally accepted statistical standard, first
released by the United Nations Statistical Commission in 1953 (revised in 1993), using double-
entry bookkeeping principles based on economic principles and statistical concepts. The national
income accounts are grouped under three categories: current accounts, accumulation accounts,
and balance sheets. Current accounts deal with production, income, and use of income (supply and
use accounts). Accumulation accounts cover changes in assets and liabilities and changes in net
worth. Balance sheets present the stock of assets and liabilities and net worth. However, this sys-
tem has been criticized, as the SNA views the relationship between the environment and economy
from an economic perspective by covering only marketed goods and services of natural resources
within the production boundary. It does not recognize the environment’s nonmarket contribu-
tions or the free services various natural assets provide. For example, the air purification, carbon
sequestration, and pollination services provided by forests are nonrival and nonexclusive and,
hence, need well-established market values. The SNA disregards the impact of economic activity
on natural assets and the subsequent decline in well-being due to their depletion or degradation. In
addition, the 1993 SNA excludes natural resources from the asset accounts and includes them only
if ownership rights exist and natural assets bestow economic benefits to their owners. For example,
private plantations are included as produced economic assets, but forests in the wilderness are
not.

The asset balances for produced and nonproduced natural assets include the opening and clos-
ing stocks of built assets (e.g., buildings, machinery), the elements explaining the change between
the two (i.e., net capital formation, holding gains or losses of assets, other changes in the vol-
ume of produced assets), and the closing stocks. The value of capital formation is added to the
value of nonproduced assets but separately depreciated as other changes in volume. Thus, the el-
ements related to nonproduced economic assets are not in the NDP calculation (33). Therefore,
approaches building on national accounts expanded the SNA and asset boundary’s production
boundary and adjusted the NDP for depletion and degradation of natural assets. The credit for
developing such integrated accounts can be attributed to a variety of people and organizations, in-
cluding Peskin (67), El Serafy (68), Repetto et al. (69), Bartelmus &Tongeren (70), the Norwegian
system of accounts (71), the Netherlands’ national accounting matrix including environmental
accounts (NAMEA) (72), and the Philippines’ Environmental and Natural Resources Accounting
Project (ENRAP) (73) (see 74 for a review of country experiences). The UN Statistical Division
and the World Bank made efforts to develop a framework for the satellite system of integrated
environmental and economic accounting (SEEA). The SEEA framework comprises two parts:
The SEEA central framework measures the environment and its relationship to the economy
(through quantifying environment flows and stocks of environmental assets and identifying mon-
etary flows of economic activity related to the environment). The second part is the System of
Environmental-Economic Accounting – Experimental Ecosystem Accounting (SEEA EEA), for-
mally published in 2014 as a joint publication of theUnitedNations,EuropeanCommission, Food
and Agriculture Organization of the United Nations, Organisation for Economic Co-operation
and Development, and World Bank to test the accounting framework (15, 16). Many regions,
countries, and researchers have developed SEEA Central Framework and ecosystem accounts
[regions and countries include southern Africa (75), India (76, 77), and Australia (78); researchers
include Gundimeda (79), Cairns (80), Haripriya (81), Vincent & Hartwick (82), and Costanza
et al. (83), who provide a review on ecosystem services] and their potential policy uses (see 84, 85).
Readers are directed to Reference 73 for a review of how SEEA is being applied in policy and the
implementation challenges.
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3.5. Subjective Well-Being Indicators

In contrast, however, several researchers argue that well-being can be objective, subjective, or re-
lational, and describing it requires understanding what people need to participate and flourish
in society (86). Seminal work by Sen (87) challenged the traditional viewpoint of treating assets
and income as welfare measures, as he believed that welfare depends on the functioning (basic
life conditions) and capabilities (available opportunities) that the individual enjoys. An individual’s
well-being is thus relative to that of others in society. Subsequent studies defined well-being as
including material and other aspects of an individual’s quality of life (88). Objective well-being
concerns the material conditions of life, while gauging subjective well-being is about evaluating
an individual’s personal circumstances and the satisfaction they experience with life. Based on the
recommendations of the Commission on the Measurement of Economic Performance and Social
Progress (7), various dashboard indicators that capture themultiple dimensions beyondGDP have
been proposed. Gross national happiness (GNH) is a well-known measure beyond GDP, which
measures a nation’s collective satisfaction. The measurement domains for GNH include psycho-
logical well-being, material well-being/standard of living, good governance, health, education,
community vitality, cultural diversity and resilience, balanced time use, and ecological diversity
(89).

The OECD publishes a dashboard well-being index framed around four capitals (natural capi-
tal, social capital, human capital, and financial/physical capital) to organize indicators of long-term
intergenerational well-being. These indicators include qualitative perception of the quality of life,
subjective well-being indicators, and value judgments.TheOECDBetter Life Index (90, 91),New
Zealand’s Living Standards Framework (92), the Health 2020WHO European policy framework
(93), the HPI developed by the New Economics Foundation (94), and the United Kingdom’s
Measures of National Well-being are based on such a well-being framework. The UK Office
for National Statistics (ONS) measure of well-being (95, 96) considers the indicators based on
current well-being and indicators for future well-being. Some of the key dimensions considered
under current well-being include income and wealth, work and job quality, healthy life expectancy,
housing, health, knowledge and skills, environment quality, subjective well-being, safety, work-
life balance, social connections, and civic engagement; resources for future well-being indicators
include natural capital, human capital, social capital and economic capital. ONS publishes such
dashboard indicators. The Statistics Netherlands Monitor ofWell-being considers the well-being
of the current generation, future generation, and people living in other countries. TheWorld Val-
ues Survey (97) and Gallup, Inc. (98) administer the life satisfaction index and measure the overall
self-reported and personal happiness (on a scale of 0 to 10).

3.6. Composite Indicators and Multidimensional Indicators

Understanding the performance of different countries requires tracking whether countries have
conducive economic, social, institutional and environmental conditions to achieve macro well-
being. Thus, there has been a consensus that one cannot rely on a single indicator; instead, a
group of indicators are required to understand how well a country is doing. However, using mul-
tiple indicators can be challenging as they move in different directions. Several efforts have been
made to develop a composite well-being index based on multidimensional indicators for easy in-
terpretability (see Reference 99 for a detailed review of various indicators) weighted in some way
to form a single index.

The first attempt to construct a composite well-being index was the Physical Quality of Life
Index developed by the Overseas Development Council (100). This index combined infant mor-
tality, life expectancy, and adult literacy. Another example is the well-known and debated HDI
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created in 1990, based on Sen’s capability approach, combining income per capita (in purchas-
ing power parity terms), life expectancy at birth, adult literacy, and education enrollment ratio,
which were normalized and aggregated into a single HDI (101). These measures are often used
as a complementary measure of development along with the traditional GDP, which does not
consider natural and environmental capital. An expanded version of HDI, based on unadjusted
GDP per capita in the form of the Index for Human Progress, has been developed by the Fraser
Institute. Additional indicators on health (consisting of life expectancy, infant mortality, mortality
of children under age 5, and adult mortality rate), education (literacy rate, combined enrollment
rate), technology (number of televisions, radios, and telephones per 1,000 persons), and GDP are
used to compute the Index for Human Progress.

Neither of these measures considered the quality of the environment. Thus, HDI is adjusted
with the planetary pressures to develop the Planetary Pressures–adjusted Human Development
Index (PHDI) on an experimental basis. PHDI is the level of human development adjusted by
carbon dioxide emissions per person (production-based) and material footprint per capita to ac-
count for excessive human pressure on the planet. PHDI approximates HDI when the planetary
pressures are zero (102). PHDI has now been renamed the Sustainable Development Index. It
measures the nations’ ecological efficiency in delivering human development and divides it by
two key indicators of ecological impact: carbon dioxide emissions and material footprint (103).

The Environmental Performance Index distils data on many sustainability issues into a sin-
gle score for each country, providing a more disaggregated picture of specific environmental
problems (104). It uses 40 indicators grouped under 11 issue categories (carbon dioxide growth
rate, air quality, waste management, water and sanitation, heavy metals, biodiversity and habi-
tat, ecosystem services, fisheries, agriculture, acid rain, and water resources) under three policy
categories (environmental health, ecosystem vitality, and climate change). The Wellbeing Index
developed by Prescott-Allen (105) is an arithmetic mean of a human well-being index and an
ecosystem well-being index. The human well-being index is the arithmetic mean of five indices
(based on 36 indicators) based on health and population, welfare, knowledge, culture, and soci-
ety. The ecosystem well-being index comprises indices for land, water, air, species, and genes for
resource deployment (see Reference 106 for a review of the consistency and meaningfulness of
various composite indices).

4. FURTHER REFLECTIONS AND EMPIRICAL ILLUSTRATION

Despite plenty of criticism, GDP remains prominent due to its ease of interpretation and compa-
rability across countries and time and the fact that it is likely to be correlated withmany things that
reflect human progress but are notmeasured inGDPdirectly.While there aremany alternatives to
GDP, it is important that these metrics also exhibit ease of interpretation and comparability across
countries and time. But to demonstrate genuine additionality, these metrics need to focus on at
least one of the following key questions: How well does the indicator add to our understanding
of people’s well-being, and can this well-being can be sustained in the future?

Responses to both foci involve greater creativity in augmenting (or revising) how SNA is con-
structed. In both cases, this creativity can occur wholly outside a national accounting framework.
For example, in national accounting, proposals do exist on expanding sources of consumption [e.g.,
Kendrick (21), Eisner et al. (20)], of which accounting for the value of ecosystems is only the most
recent incarnation. Beyond national accounts, well-being or consumption has other objective de-
scriptors than those estimated in monetary terms. Creative approaches outside national accounts
also include subjective assessments of how people—whose well-being is being considered—feel
about their lives (107).
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While sifting through and scrutinizing metrics within the beyond GDP debate might seem
intractable and contentious, the task is made more manageable by recommendations such as no-
tably that of the Commission on theMeasurement of Economic Performance and Social Progress,
which acknowledged that we cannot capture well-being through one indicator and that we need
to monitor a plethora of indicators. A dashboard seems eminently sensible and a wiser response to
the indicator debate. Put another way, this debate is not a search for one single indicator that can
outcompete all of the competition. Indeed, it is hard to envisage a single indicator that credibly
describes all relevant aspects of the development path. A better picture of whether countries are
developing sustainably will require a judicious mix of indicators. In turn, that mix should reflect
an array of perspectives.

Moreover, a range of approaches allows experimentation and new ideas. An optimistic view
of the dashboard indicators is that they provide a simplified view and can withstand the critical
scrutiny of rigour and usefulness, while other indicators may not survive with the passage of time.
Not surprisingly, a well-identified dashboard of indicators has gained popularity among various
statistical agencies and policymakers. However, it is worth noting that this approach was arguably
a continuation of earlier contributions (e.g., 108).

A key point here is that if we understand a sensible response to going beyond GDP as a search
for metrics to populate a dashboard, then several challenges arise. These include determining the
content of what is likely to be a diverse dashboard and how policymakers can distil messages from
it. But starting with the first point, the primary reason the dashboard commands some consensus
is that no single metric (or even a limited suite of metrics) responds to critical facets of this debate.
For example, the UN Development Programme HDI provides insights into the progress of na-
tions in achieving human development outcomes as judged by the fulfillment of basic capabilities:
a long and healthy life, access to knowledge, and a decent standard of living (101). But critically, it
misses the impact of human activities on the environment and how this impact shapes prospects
for human well-being (i.e., sustainability).

By contrast, measures such as ANS (i.e., genuine saving) or references to changing (inclu-
sive or comprehensive) wealth warn about sustainability. These metrics shed light on whether
the national balance sheet is growing or shrinking over time. Importantly, these assessments in-
clude what is happening to natural capital. However, a key concern is whether these metrics
provide policymakers with the right signals. Specifically, a long-standing criticism is that such
metrics focus on a relatively narrow array of natural capital, valued using prices that may be overly
optimistic about the implications of a shrinking natural asset base. What is being asked here is
whether such metrics convey to policymakers the appropriate biophysical or ecological realities
(see the discussion of Daly’s principles in Section 3). In economic terms, this is a debate about
whether natural capital values reflect critical factors such as substitution possibilities between
various types of wealth.

It is not implausible to anticipate progress that might address this apparent shortcoming in an
indicator such as ANS or comprehensive wealth itself. As an illustration, Reference 109 provides
valuable pointers for valuation in wealth accounting by making explicit estimates or assumptions
about substitutability (or complementarity) between ecosystem services and produced goods.This
focuses on a relative price effect: 1

σ
[gC − gE]. The first component of this term reflects substitution

possibilities, with σ representing the elasticity of substitution (between produced goods, C, and
ecosystem services, E). The second component is the per capita growth rates of these respective
goods or services. Estimates for the former build on a body of empirical work and theory (e.g.,
110, 111) that equates 1/σ to the income elasticity of willingness to pay for ecosystem services.2

2That income elasticity is estimated for a number of ecosystem service or ecosystem categories via statistical
analysis of a database of empirical studies that have used the contingent valuation method.
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Estimates for the latter equate gC to the per capita growth in GDP, while gE is calculated based
on available data on changes in a range of physical metrics describing ecosystems or their service
flows.

In the work of Heckenhahn & Drupp (109), the depletion and degradation of ecosystem assets
appear to be the key drivers of the relative price effect. For the data in their paper, this translates
into a substantial uplift required on the ecosystem service values used in Reference 44 in the region
of 39 to 84%. That can be interpreted as a conservative estimate. More pessimistic assumptions
about substitutability indicate uplift values of almost 300%. Such contributions do indicate that
particular metrics are not based on static methods. That said, until practical accounting on these
lines can genuinely be more routine, adding existing biophysical metrics into the dashboard mix
is probably warranted.

This indicator debate refers to a somewhat different question when discussing well-being.This
tradition in the beyond GDP debate thus emphasizes better measurement of current well-being.
The claim that GDP does not achieve this is plausibly uncontroversial. That said, a less-than-
perfect correlation between GDP and well-being does not mean the absence of correlation. So,
defenders of GDP sometimes seek solace in that portion of other determinants of people’s well-
being it explains rather than what it does not explain. However, the subjective well-being debate
takes this critical thinking in another direction. The key insight is that objectively measured in-
come is imperfectly correlated with subjective assessments of people’s well-being, notably life
satisfaction. Furthermore, the emphasis on subjective assessment provides further insights, such
as evidence showing that the rank and distribution of income of one’s peer (or reference) group,
rather than absolute income per se, matters most for life satisfaction (112).

In some respects, the focus on subjective well-being appears disconnected from most indica-
tor debates. If that is the case, it continues a long-standing trend observed by Land & Michelis
(25), who note this in the context of the social indicators debate more generally. That said, this
divergence in the case of subjective well-being can be overstated. That is, subjective assessment
measures well-being differently than do previously discussed indicators. However, clearly, the key
is understanding well-being determinants (and thus changes), and many of these are connected to
objective means of measuring development (e.g., 113, 114).Moreover, some of these determinants
are presumably assets. So, there is a connection to other realms, although the surface of this has
yet to be much scratched.

While there appears to be some agreement around the reasonableness of developing several
indicators on a dashboard, how can policymakers distil development signals from these indicators?
To illustrate this, we piece together the information available for India on some indicators that
consider environmental impacts along with development (see Figure 4).

What do these numbers indicate in terms of descriptive content? India’s per capita income has
increased since 1990, and it is one of the fastest-growing economies in the world. Specifically, per
capita income (based on purchasing power parity with 2017 USD) increased roughly threefold
from 2,078 in 1995 to 6,681 in 2019. Savings rates are relatively strong and growing, with gross
national savings almost a third of gross national income by the end of the period. Of course, the
genuine picture for saving must also account for what is happening to the asset base via deprecia-
tion, including natural capital. However, while the ANS rate is lower than gross saving, it remains
strongly positive in this respect. This is reflected by increasing total wealth over the period.

A point tomake here is how this economic performance is distributed across India. A state-level
analysis indicates that the overall change in the value of natural capital in India from 2004 to 2010
was negative.However, total wealth and investment are increasing as the human capital outweighs
the natural capital depletion. Thus, India showed sustainable growth using a weak sustainability
approach (115). The SEEA framework adjustments also provide interesting insights despite the
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Figure 4

Comparing and contrasting the information conveyed by various approaches for India. (a) HDI, SDI, and PHDI. (b) Ecological
footprint, bio-capacity, and HPI. (c) ANS and GNS as a percentage of GNI and GNI per capita. (d) Different forms of wealth per
capita. Values in panel d are World Bank estimates. Abbreviations: ANS, adjusted net savings; GNI, gross national income; GNS, gross
national savings; HDI, Human Development Index; HPI, Happy Planet Index; PHDI, Planetary Pressures–adjusted Human
Development Index; SDI, Sustainable Development Index.

unavailable time series estimates. This drawing down of natural capital results in a reduction of
environment-adjusted NDP by 0.1% of the 2001 net state domestic product (NSDP), as illus-
trated in Reference 76 for the wood-based values of forest resources, and if biodiversity values
are considered, it reduces NSDP by additional 0.2% of the 2001 NSDP (see 116). The impact of
unsustainable activities on agriculture and pasture shaves off 0.12% of the 2001 NSDP (117).

While encouraging, this picture is incomplete regarding broader human development and the
implications of this development for environmental constraints. Figure 4a describes an improve-
ment in India’s HDI score from 0.458 in 1995 to 0.645 in 2019. India was ranked 120th on HDI
in 1995 but slipped to 129th in 2019. The biophysical picture is more complex. For example, the
PHDI improved from 0.449 in 1996 to 0.621 in 2018. However, India ranked 111 in 2019 on
PHDI. The PHDI discounts the conventional HDI for pressures on the planet (by considering
carbon dioxide emissions per capita and material footprint per capita) to reflect concerns for in-
tergenerational inequality. Another composite indicator is the HPI, which considers a country’s
well-being (subjective life satisfaction based on data collected from the Gallup World Poll) with
the life expectancy divided by ecological footprint (from the Global Footprint Network). On the
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HPI, intended to measure well-being and environmental impact, India moved from 50.3 to 43.7
(on a scale of 100) and is ranked 128th out of 152 countries in 2021.

These composite indices are used to develop a normalized metric for biophysical constraints
and social (or economic) metrics. It is important, too, to consider these biophysical indicators as
stand-alone metrics. According to the data, the ecological footprint per capita (measured in global
ha) increased from 0.71 in 1995 to 1.06 in 2019, while underlying bio-capacity is more or less
constant for India (Figure 4b). India, however, ranks relatively highly on the ecological footprint
metric (30 out of 152 countries). Of course, the trajectory, given the trend and unless economic
growth is green growth, is perhaps less encouraging.

5. CONCLUSIONS

Around 500 metrics are mentioned in the compendium of sustainable development indicators.
This single illustration of the legacy of the ongoing GDP debate illustrates great strengths and
weaknesses. The main weakness is perhaps apparent: Such a voluminous compendium risks being
a source of confusion for policymakers, and in response to this, the temptation of such actors to
resort to a single metric is perhaps understandable. The breadth and depth of the beyond GDP
debate provide a welcome source of experimentation in developingmetrics.This article focuses on
various indicators that better measure well-being and/or whether that well-being can be sustained.
We began by framing this discussion concerning trends in the literature based on search terms
explored within, for example, scientific databases of published papers. The characterizations of
the literature can be sliced in many ways.We identified some themes that formed the basis of our
subsequent discussion in this review.

Wealth accounting is one prominent theme here. While this approach does have a narrower
definition (i.e., estimating national balance sheets) than some others, it reflects a variety of con-
tributions that focus not just on wealth but also on saving (and investment) as well as income and
consumption. The beyond GDP dimension here is that the focus is on metrics that better reflect
what is happening to well-being along a development path. By contrast, the conventional national
accounts can only be viewed as informing economic activity.

Much of this work in wealth accounting has been preoccupied with measuring how natural
wealth is changing and how it supports human well-being and development. Yet biophysical indi-
cators also constitute a distinct area of activity in this debate. The emphasis here is not on better
measuring well-being but on accounting for elements that might impose constraints on that well-
being. Put another way, the claim is that development is unsustainable if those constraints are
breached. Moreover, these metrics relate to concerns about environmental sustainability, notably
with, e.g., planetary boundaries. The notion of an ecological footprint is the most prominent
example of such an indicator.

Social indicators, by contrast, often deal directly with the measurement of well-being. Tradi-
tionally, this involved searching for so-called objective measures. Still, an interesting development
for over a decade has been well-being metrics based on the subjective assessment of those under
consideration, i.e., subjective well-being.

Of course, any such array of ensuing metrics requires methods to aggregate, summarize,
or group these indicators. Again, there are different means of answering this. Aggregation in
wealth accounting is a matter of adding components in comparable metrics, i.e., monetary values,
where these values reflect the importance of the components in economic (or well-being) terms.
Composite indicators achieve this aggregation via normalizing metrics originally measured in
diverse units.

Few even argue that the endgame beyond GDP entails alighting on one highly aggregated
indicator. A growing consensus is coalescing around the more pragmatic goal of assembling
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such metrics within a dashboard. This complicates the cognitive task for policymakers seeking
to understand the development challenge. Whether this complication is truly an artifact of the
dashboard is debatable. Even if one summary metric is a realizable goal, policymakers must still
understand its constituents to appreciate its policy implications properly. We provide an illus-
trative dashboard comprising aggregated metrics, composite indices, and single or stand-alone
metrics for India. While it is not the last word on what such a dashboard might look like for this
national economy, the indicators we assemble paint a compelling picture of past development
and illustrate future development prospects’ challenges.

SUMMARY POINTS

1. The beyond GDP debate concerns measuring human progress (or well-being). Striking
progress has beenmade, although the breadth of this measurement agenda is just as strik-
ing. We distil several themes based on search terms as the starting point for our review.

2. Key themes include wealth accounting, biophysical indicators, and social indicators.
Some of these themes work within the existing national accounts (e.g., augmenting
and extending concepts related to GDP), while other approaches work outside of this
framework (e.g., offering very different alternatives to GDP).

3. Dashboards of these metrics are an understandable response to this diversity in measure-
ment and the accompanying policy challenges.We illustrate a dashboard for India’s case.
Critically, any such dashboard must be capable of telling a coherent story about human
progress and its sustainability, elucidating trade-offs and complementarities between
dashboard contents.

FUTURE ISSUES

1. Our candidate dashboard for India is only one illustration. Work remains to be done to
establish the breadth and depth of any indicator dashboard. Whether it should include
everything (e.g., the SustainableDevelopmentGoals) or some narrower subset ofmetrics
is an important question to ask as a starting point.

2. Meaningful connections are made between the metric themes we identify, all suggestive
of work in progress. The evolving integration of insights from biophysical metrics to
wealth accounting (i.e., natural capital) is imperative.

3. Research within a theme can inform research in others. Social indicators commonly
make little explicit reference to wealth and how social progress or well-being is being
sustained over time. Wealth-based approaches say little currently about inequality in
wealth (beyond broad cross-country insights).
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