
Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

Disclaimer

This project has received funding from the European Union in the framework of the Horizon Europe Research
and Innovation Programme under grant agreement Nº 101094211. Views and opinions expressed are however
those of the author(s) only and do not necessarily reflect those of the European Union or the Agency. Neither
the European Union nor the granting authority can be held responsible for them.

Copyright message

ToBe is a Horizon Europe Project supported by the European Commission under contract No. 101094211.
All trademarks and other rights on third-party products mentioned in this document are acknowledged
and owned by the respective holders. The information contained in this document represents the views
of ToBe members as of the date they are published. The ToBe consortium does not guarantee that any
information contained herein is error-free, or up to date, nor makes warranties, express, implied, or statutory,
by publishing this document.

Document History

Deliverable Title
The Index of Sustainable Economic Welfare for the EU27 and beyond:
methodology, data and results

Brief Description
This report supplements the dataset on ISEWs for EU and non-EU
countries by giving details about the data collection and compilation as
well as giving results of a first analysis of the data.

WP Number 2
Lead Beneficiary UGent
Author(s) Claire Soupart (UGent), Brent Bleys (UGent)
Deliverable Due Date 31.08.2024
Dissemination Level Public

Date Ver Contributors Comment
14.06.2024 1.0 Soupart, C., & Bleys, B. First draft (semi-finalised)
02.07.2024 1.1. Dethier, F. First internal review
11.07.2024 2.1. Soupart, C., & Bleys, B. Second draft
07.08.2024 1.2. Domazet, M. & Nelson, K. Second internal review
31.08.2024 2.1. Soupart, C., & Bleys, B. Final version

Funded by the European Union in
the framework of the Horizon Europe

Research Innovation Programme
under grant agreement N°101094211.

i



Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

Contents

1 Introduction 1

2 What is the Index of Sustainable Economic Welfare? 2

3 Methodology 5
3.1 Two variants of the ISEW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

3.1.1 ISEW - Bene�ts and Costs Experienced (BCE) . . . . . . . . . . . . . . . . . . . . . . 6
3.1.2 ISEW - Bene�ts and Costs of Present economic Activities (BCPA) . . . . . . . . . . . 6

3.2 GDP, population, exchange rates and de
ators . . . . . . . . . . . . . . . . . . . . . . . . . . 6
3.3 Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

3.3.1 Unpaid work (UW) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
3.3.2 Individual consumption expenditures (Ci ) . . . . . . . . . . . . . . . . . . . . . . . . . 13
3.3.3 Shadow economy (S) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
3.3.4 Non-defensive collective government consumption (Gc) . . . . . . . . . . . . . . . . . . 17
3.3.5 Defensive, Intermediate and Rehabilitative (Private) Expenditures (DIRE p) . . . . . 18
3.3.6 Welfare losses from income inequality (INQ ) . . . . . . . . . . . . . . . . . . . . . . . 21
3.3.7 Narrow Ecological Costs (NEC ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25
3.3.8 Broad Ecological Costs (BEC ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
3.3.9 Net capital investments (� K ) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39

4 Results 40
4.1 Evolution of welfare in the EU27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

4.1.1 Evolution of the overall welfare measures . . . . . . . . . . . . . . . . . . . . . . . . . 41
4.1.2 Evolution of the importance of the components for the ISEW and their growth rates . 42
4.1.3 Trends in the components and subcomponents . . . . . . . . . . . . . . . . . . . . . . 49

4.2 Evolution of welfare in the individual EU countries . . . . . . . . . . . . . . . . . . . . . . . . 70
4.2.1 Group 1: Welfare increasing in both subperiods . . . . . . . . . . . . . . . . . . . . . . 71
4.2.2 Group 2: Welfare increasing between 1995 and 2008 but stagnating between 2008 and

2020 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
4.2.3 Group 3: Welfare stagnating in both subperiods . . . . . . . . . . . . . . . . . . . . . 80
4.2.4 Group 4: Welfare increasing between 1995 and 2008 but decreasing between 2008 and

2020 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84
4.2.5 Group 5: Welfare stagnating between 1995 and 2008 and decreasing between 2008 and

2020 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87
4.2.6 Comparison of the groups and generalisations . . . . . . . . . . . . . . . . . . . . . . . 88

4.3 The threshold hypothesis in the EU27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 89

5 ISEWs in the UK, the US and South Africa 91
5.1 Data for non-EU countries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

5.1.1 Unpaid work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 92
5.1.2 Individual consumption expenditures . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
5.1.3 Shadow economy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96
5.1.4 Non-defensive collective government consumption . . . . . . . . . . . . . . . . . . . . . 97
5.1.5 Defensive, intermediate and rehabilitative (private) expenditures . . . . . . . . . . . . 98
5.1.6 Welfare losses from income inequality . . . . . . . . . . . . . . . . . . . . . . . . . . . 101
5.1.7 Narrow ecological costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 103
5.1.8 Broad ecological costs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 107
5.1.9 Net capital investments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115

5.2 Results for the United Kingdom and the United States . . . . . . . . . . . . . . . . . . . . . . 116
5.2.1 Evolution of the welfare measures in the UK . . . . . . . . . . . . . . . . . . . . . . . 116
5.2.2 Evolution of the welfare measures in the US . . . . . . . . . . . . . . . . . . . . . . . . 119
5.2.3 The threshold hypothesis in the UK and the US . . . . . . . . . . . . . . . . . . . . . 122

Funded by the European Union in
the framework of the Horizon Europe

Research Innovation Programme
under grant agreement N °101094211.

ii



Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

6 Discussion 123
6.1 Methodology limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123

6.1.1 General comments about composite indexes and the ISEW . . . . . . . . . . . . . . . 123
6.1.2 Limitations of our methodology - Component-speci�c remarks . . . . . . . . . . . . . 124

6.2 Data availability and limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
6.2.1 EU data collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125
6.2.2 Non-EU data collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 126

6.3 The future of the ISEW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127

7 Conclusion 128

A Appendix A: Detailed country pro�les 139
A.1 Austria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139
A.2 Belgium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 142
A.3 Bulgaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 144
A.4 Croatia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146
A.5 Cyprus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148
A.6 Czechia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 150
A.7 Denmark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153
A.8 Estonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 155
A.9 Finland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157
A.10 France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159
A.11 Germany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161
A.12 Greece . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163
A.13 Hungary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 165
A.14 Ireland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 167
A.15 Italy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169
A.16 Latvia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171
A.17 Lithuania . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 173
A.18 Luxembourg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 176
A.19 Malta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 179
A.20 The Netherlands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 181
A.21 Poland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 184
A.22 Portugal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 187
A.23 Romania . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 190
A.24 Slovakia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
A.25 Slovenia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 196
A.26 Spain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 199
A.27 Sweden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202

B Appendix B: Summary tables 205

Funded by the European Union in
the framework of the Horizon Europe

Research Innovation Programme
under grant agreement N °101094211.

iii



Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

List of Tables

1 ToBe Consortium Members . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . xiv
2 Summary of the components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
3 Population 15-74, time spent on unpaid work, replacement wage and total value of unpaid

work in Belgium, selected years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
4 Population 15-74, time spent on unpaid work, replacement wage and total value of unpaid

work in Finland, selected years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13
5 Pollutant-speci�c cost estimates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 28
6 Pollutant-speci�c ecosystem cost estimates . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
7 Average annual exponential growth rates of ISEWs and GDP per capita for the EU27 (in %). 42
8 Annual growth rates of components in per capita terms in the EU27 (in %). . . . . . . . . . 49
9 Population 15-74, estimated time spent on unpaid work, estimated replacement wage, esti-

mated total value of unpaid work, and real value of unpaid work for the EU27 for selected
years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

10 AIC, services and costs of consumer durables, net services of consumer durables, and total
individual consumption expenditures for the EU for selected years. . . . . . . . . . . . . . 51

11 Size of the shadow economy (% of GDP), GDP, and total value of shadow economy for the
EU27, for selected years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53

12 General public services expenditures, housing and community amenities expenditures, recre-
ation, culture and religion expenditures, and total non-defensive government expenditures
for the EU27, for selected years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

13 Defensive expenditures, costs of road accidents, and total defensive, intermediate and reha-
bilitative expenditures in the EU27, for selected years . . . . . . . . . . . . . . . . . . . . . 56

14 Net consumption, DMUI, and welfare losses from income inequality in the EU27, for selected
years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57

15 Current costs of air pollution, ecosystem costs of nitrogen pollution, costs of extreme weather
events, and total narrow ecological costs in the EU27, for selected years. . . . . . . . . . . . 59

16 PM2:5 emissions,NH 3 emissions,NOx emissions,NMV OC emissions,SOx emissions, and
current costs of air pollution in the EU27, for selected years. . . . . . . . . . . . . . . . . . 60

17 Average pollutant-speci�c cost estimates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
18 NH 3 emissions,NOx emissions,N r consumption, and ecosystem costs of nitrogen pollution

in the EU27, for selected years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
19 Pollutant-speci�c ecosystem cost estimates . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61
20 Total economic losses from extreme weather events, insured economic losses, and uninsured

economic losses in the EU27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62
21 Cost of air pollution, ecosystem costs of nitrogen pollution, costs of climate breakdown,

costs of depleting non-renewable energy resources, costs of nuclear power use, and total
broad ecological costs in the EU27, for selected years. . . . . . . . . . . . . . . . . . . . . . 64

22 Cost of air pollution from production-based emissions, costs of air pollution embodied in
trade, and total costs of air pollution in the EU27, for selected years. . . . . . . . . . . . . 65

23 UNFCCC total emissions, emissions from international aviation, emissions from interna-
tional navigation, CO2 emissions from biomass, national LULUCF, footprint emissions em-
bodied in trade, footprint emissions from land use change, social cost of carbon, and total
costs of climate breakdown in the EU27, for selected years. . . . . . . . . . . . . . . . . . . 67

24 Primary energy consumption and costs of depleting non-renewable energy resources for the
EU27, for selected years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 68

25 Amount of nuclear electricity generation and cost of using nuclear power for the EU27, for
selected years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

26 Net investments in the EU27, for selected years. . . . . . . . . . . . . . . . . . . . . . . . . 70
27 Total growth and annual growth rates of bcpa in group 1 . . . . . . . . . . . . . . . . . . . 72
28 Total growth and annual growth rates of bcpa in group 2 . . . . . . . . . . . . . . . . . . . 76
29 Total growth and annual growth rates of bcpa in group 3 . . . . . . . . . . . . . . . . . . . 80
30 Total growth and annual growth rates of bcpa in group 4 . . . . . . . . . . . . . . . . . . . 84

Funded by the European Union in
the framework of the Horizon Europe

Research Innovation Programme
under grant agreement N °101094211.

iv



Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

31 Total growth and annual growth rates of bcpa in group 5 . . . . . . . . . . . . . . . . . . . 87
32 Test of the threshold hypothesis forISEW bce in the EU27. . . . . . . . . . . . . . . . . . . 90
33 Test of the threshold hypothesis forISEW bcpa in the EU27. . . . . . . . . . . . . . . . . . . 91
34 Population 15-74, time spent on unpaid work, replacement wage and total value of unpaid

work in the UK, selected years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93
35 Population 15-74, time spent on unpaid work, replacement wage and total value of unpaid

work in the US, selected years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
36 Population 15-74, time spent on unpaid work, replacement wage and total value of unpaid

work in South Africa, selected years. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 94
37 Pollutant-speci�c cost estimates in the UK and the US. . . . . . . . . . . . . . . . . . . . . 104
38 Pollutant-speci�c ecosystem cost estimates . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106
39 Annual and total growth rates of the ISEWs and gdp in the UK (in %) . . . . . . . . . . . 119
40 Annual growth rates and importance of the components in the UK (in %) . . . . . . . . . . 119
41 Annual and total growth rates of the ISEWs and gdp in the US (in %) . . . . . . . . . . . . 121
42 Annual growth rates and importance of the components in the US (in %) . . . . . . . . . . 122
43 Test of the threshold hypothesis forISEW bce in the UK and the US . . . . . . . . . . . . . 122
44 Test of the threshold hypothesis forISEW bcpa in the UK and the US . . . . . . . . . . . . 123
45 Sources of the cost estimates used in di�erent components for the EU data . . . . . . . . . 124

A.1.1 Annual and total growth rates of the ISEWs and gdp in Austria (in %). . . . . . . . . . . . 140
A.1.2 Annual growth rates and importance of the components in Austria (in %) . . . . . . . . . . 141
A.2.1 Annual and total growth rates of the ISEWs and gdp in Belgium (in %). . . . . . . . . . . . 142
A.2.2 Annual growth rates and importance of the components in Belgium (in %) . . . . . . . . . 143
A.3.1 Annual and total growth rates of the ISEWs and gdp in Bulgaria (in %) . . . . . . . . . . . 145
A.3.2 Annual growth rates and importance of the components in Bulgaria (in %) . . . . . . . . . 145
A.4.1 Annual and total growth rates of the ISEWs and gdp in Croatia (in %) . . . . . . . . . . . 147
A.4.2 Annual growth rates and importance of the components in Croatia (in %) . . . . . . . . . . 147
A.5.1 Annual and total growth rates of the ISEWs and gdp in Cyprus (in %) . . . . . . . . . . . 148
A.5.2 Annual growth rates and importance of the components in Cyprus (in %) . . . . . . . . . . 149
A.6.1 Annual and total growth rates of the ISEWs and gdp in Czechia (in %) . . . . . . . . . . . 151
A.6.2 Annual growth rates and importance of the components in Czechia (in %) . . . . . . . . . . 152
A.7.1 Annual and total growth rates of the ISEWs and gdp in Denmark (in %) . . . . . . . . . . 154
A.7.2 Annual growth rates and importance of the components in Denmark (in %) . . . . . . . . . 154
A.8.1 Annual and total growth rates of the ISEWs and gdp in Estonia (in %) . . . . . . . . . . . 156
A.8.2 Annual growth rates and importance of the components in Estonia (in %) . . . . . . . . . . 156
A.9.1 Annual and total growth rates of the ISEWs and gdp in Finland (in %) . . . . . . . . . . . 158
A.9.2 Annual growth rates and importance of the components in Finland (in %) . . . . . . . . . . 158
A.10.1 Annual and total growth rates of the ISEWs and gdp in France (in %) . . . . . . . . . . . . 159
A.10.2 Annual growth rates and importance of the components in France (in %) . . . . . . . . . . 160
A.11.1 Annual and total growth rates of the ISEWs and gdp in Germany (in %) . . . . . . . . . . 161
A.11.2 Annual growth rates and importance of the components in Germany (in %) . . . . . . . . . 162
A.12.1 Annual and total growth rates of the ISEWs and gdp in Greece (in %) . . . . . . . . . . . . 164
A.12.2 Annual growth rates and importance of the components in Greece (in %) . . . . . . . . . . 164
A.13.1 Annual and total growth rates of the ISEWs and gdp in Hungary (in %) . . . . . . . . . . . 166
A.13.2 Annual growth rates and importance of the components in Hungary (in %) . . . . . . . . . 166
A.14.1 Annual and total growth rates of the ISEWs and gdp in Ireland (in %) . . . . . . . . . . . . 168
A.14.2 Annual growth rates and importance of the components in Ireland (in %) . . . . . . . . . . 168
A.15.1 Annual and total growth rates of the ISEWs and gdp in Italy (in %) . . . . . . . . . . . . . 170
A.15.2 Annual growth rates and importance of the components in Italy (in %) . . . . . . . . . . . 170
A.16.1 Annual and total growth rates of the ISEWs and gdp in Latvia (in %) . . . . . . . . . . . . 172
A.16.2 Annual growth rates and importance of the components in Latvia (in %) . . . . . . . . . . 172
A.17.1 Annual and total growth rates of the ISEWs and gdp in Lithuania (in %) . . . . . . . . . . 174
A.17.2 Annual growth rates and importance of the components in Lithuania (in %) . . . . . . . . . 175
A.18.1 Annual and total growth rates of the ISEWs and gdp in Luxembourg (in %) . . . . . . . . 177
A.18.2 Annual growth rates and importance of the components in Luxembourg (in %) . . . . . . . 178

Funded by the European Union in
the framework of the Horizon Europe

Research Innovation Programme
under grant agreement N °101094211.

v



Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

A.19.1 Annual and total growth rates of the ISEWs and gdp in Malta (in %) . . . . . . . . . . . . 180
A.19.2 Annual growth rates and importance of the components in Malta (in %) . . . . . . . . . . . 180
A.20.1 Annual and total growth rates of the ISEWs and gdp in the Netherlands (in %) . . . . . . . 182
A.20.2 Annual growth rates and importance of the components in the Netherlands (in %) . . . . . 183
A.21.1 Annual and total growth rates of the ISEWs and gdp in Poland (in %) . . . . . . . . . . . . 185
A.21.2 Annual growth rates and importance of the components in Poland (in %) . . . . . . . . . . 186
A.22.1 Annual and total growth rates of the ISEWs and gdp in Portugal (in %) . . . . . . . . . . . 188
A.22.2 Annual growth rates and importance of the components in Portugal (in %) . . . . . . . . . 189
A.23.1 Annual and total growth rates of the ISEWs and gdp in Romania (in %) . . . . . . . . . . . 191
A.23.2 Annual growth rates and importance of the components in Romania (in %) . . . . . . . . . 192
A.24.1 Annual and total growth rates of the ISEWs and gdp in Slovakia (in %) . . . . . . . . . . . 194
A.24.2 Annual growth rates and importance of the components in Slovakia (in %) . . . . . . . . . 195
A.25.1 Annual and total growth rates of the ISEWs and gdp in Slovenia (in %) . . . . . . . . . . . 197
A.25.2 Annual growth rates and importance of the components in Slovenia (in %) . . . . . . . . . 198
A.26.1 Annual and total growth rates of the ISEWs and gdp in Spain (in %) . . . . . . . . . . . . 200
A.26.2 Annual growth rates and importance of the components in Spain (in %) . . . . . . . . . . . 201
A.27.1 Annual and total growth rates of the ISEWs and gdp in Sweden (in %) . . . . . . . . . . . 203
A.27.2 Annual growth rates and importance of the components in Sweden (in %) . . . . . . . . . . 204

B.1 Summary table for the EU27 and individual countries: absolute values per capita in 1995
and 2020 and total growth rate (gdp, bce, bcpa) . . . . . . . . . . . . . . . . . . . . . . . . 206

B.2 Summary table for the EU27 and individual countries: absolute values per capita in 1995
and 2020 and total growth rate (uw, ci , s) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

B.3 Summary table for the EU27 and individual countries: absolute values per capita in 1995
and 2020 and total growth rate (gc, direp, inq) . . . . . . . . . . . . . . . . . . . . . . . . . 208

B.4 Summary table for the EU27 and individual countries: absolute values per capita in 1995
and 2020 and total growth rate (nec, bec, k) . . . . . . . . . . . . . . . . . . . . . . . . . . . 209

List of Figures

1 Welfare in an empty (panel A) and in a full (panel B) world. . . . . . . . . . . . . . . . . . 2
2 Uneconomic growth. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
3 ISEW BCE versusISEW BCP A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
4 Evolution of the AIC and the individual consumption expenditures (Panel A), and evolution

of the services and costs from consumer durables (Panel B) in Italy. . . . . . . . . . . . . . 15
5 Evolution of the AIC and the individual consumption expenditures (Panel A), and evolution

of the costs and services from consumer durables (Panel B) in Slovakia. . . . . . . . . . . . 16
6 Evolution of the size of the shadow economy (as % of GDP) in di�erent countries. . . . . . 17
7 Evolution of the non-defensive government expenditures in Greece. . . . . . . . . . . . . . . 18
8 Evolution of the non-defensive government expenditures in Lithuania. . . . . . . . . . . . . 18
9 Evolution of defensive, intermediate and rehabilitative expenditures (Panel A) and costs of

road accidents (Panel B) in Estonia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
10 Evolution of defensive, intermediate and rehabilitative expenditures (Panel A) and costs of

road accidents (Panel B) in Italy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
11 Comparison between unadjusted and adjusted average income per decile in 2015 (Panel A)

and evolution of net consumption and welfare losses from income inequality between 1995
and 2020 (Panel B) for France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

12 Comparison between unadjusted and adjusted average income per decile in 2015(Panel A)
and evolution of net consumption and welfare losses from income inequality between 1995
and 2020 (Panel B) for Hungary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24

13 Evolution of the costs of NEC subcomponents in Croatia. . . . . . . . . . . . . . . . . . . . 25
14 Evolution of the costs of NEC subcomponents in Slovenia. . . . . . . . . . . . . . . . . . . . 26
15 Evolution of some production-based emissions in Czechia . . . . . . . . . . . . . . . . . . . 27
16 Evolution of some production-based emissions in Romania . . . . . . . . . . . . . . . . . . . 28
17 Evolution of di�erent types of nitrogen pollutants in Latvia. . . . . . . . . . . . . . . . . . . 29

Funded by the European Union in
the framework of the Horizon Europe

Research Innovation Programme
under grant agreement N °101094211.

vi



Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

18 Evolution of di�erent types of nitrogen pollutants in the Netherlands. . . . . . . . . . . . . 30
19 Evolution of the total, insured and uninsured economic losses from extreme weather events

in Germany. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
20 Evolution of the total, insured and uninsured economic losses from extreme weather events

in Spain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31
21 Evolution of the costs for the subcomponent of BEC in Bulgaria. . . . . . . . . . . . . . . . 32
22 Evolution of the costs for the subcomponent of BEC in Malta. . . . . . . . . . . . . . . . . 32
23 Evolution of the costs of air pollution from production and trade in Estonia . . . . . . . . . 34
24 Evolution of the costs of air pollution from production and trade in Malta . . . . . . . . . . 34
25 Evolution of the emissions taken into account in the costs of climate breakdown in Greece. . 37
26 Evolution of the emissions taken into account in the costs of climate breakdown in Latvia. . 37
27 Evolution of the primary energy consumption in Ireland and Romania. . . . . . . . . . . . . 38
28 Evolution of the nuclear electricity generation in Czechia and Lithuania. . . . . . . . . . . . 39
29 Yearly net investments in Luxembourg and Portugal. . . . . . . . . . . . . . . . . . . . . . . 40
30 Evolution of the ISEW bce, the ISEW bcpa and the gdp in the EU27 for the period 1995-2020

(measured in¿ in 2015 prices). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
31 Evolution of the components for the EU27. . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
32 Evolution of the importance of the positive (Panel A) and negative (Panel B) components

in bce for the EU27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44
33 Evolution of the importance of the positive (Panel A) and negative (Panel B) components

in bcpa for the EU27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 45
34 Evolution of the AIC and the individual consumption expenditures (Panel A), and evolution

of the costs and services from consumer durables (Panel B) in the EU27. . . . . . . . . . . . 52
35 Evolution of the size of the shadow economy (Panel A), evolution of GDP (Panel B), and

evolution of the value of the shadow economy (Panel C) in the EU27. . . . . . . . . . . . . 53
36 Evolution of the non-defensive government expenditures in the EU27. . . . . . . . . . . . . 55
37 Evolution of the defensive expenditures and of the total defensive, intermediate and reha-

bilitative expenditures (Panel A), and evolution of the costs of road accidents (Panel B) in
the EU27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56

38 Evolution of the net consumption and of the welfare losses from income inequality in the
EU27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58

39 Evolution of the total narrow ecological costs in the EU27. . . . . . . . . . . . . . . . . . . 59
40 Evolution of the production-based emission in the EU27. . . . . . . . . . . . . . . . . . . . . 60
41 Evolution of nitrogen pollutants in the EU27. . . . . . . . . . . . . . . . . . . . . . . . . . . 62
42 Evolution of the total economic losses from extreme weather events, insured losses, and

uninsured losses in the EU27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63
43 Evolution of the total broad ecological costs in the EU27. . . . . . . . . . . . . . . . . . . . 64
44 Evolution of the costs of air pollution from production-based emissions and costs of air

pollution embodied in trade in the EU27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65
45 Evolution of the emissions included in the costs of climate breakdown in the EU27. . . . . . 66
46 Evolution of primary energy consumption in the EU27. . . . . . . . . . . . . . . . . . . . . 68
47 Evolution of nuclear electricity generation in the EU27. . . . . . . . . . . . . . . . . . . . . 69
48 Evolution of net investments in the EU27. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70
49 Evolution of the ISEWs and GDP (left) and evolution of the components (right) in group 1

countries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
49 Evolution of the ISEWs and GDP (left) and evolution of the components (right) in group 1

countries (continued). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
50 Evolution of the ISEWs and GDP (left) and evolution of the components (right) in group 2

countries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 78
50 Evolution of the ISEWs and GDP (left) and evolution of the components (right) in group 2

countries (continued). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 79
51 Evolution of the ISEWs and GDP (left) and evolution of the components (right) in group 3

countries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82

Funded by the European Union in
the framework of the Horizon Europe

Research Innovation Programme
under grant agreement N °101094211.

vii



Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

51 Evolution of the ISEWs and GDP (left) and evolution of the components (right) in group 3
countries (continued). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 83

52 Evolution of the ISEWs and GDP (left) and evolution of the components (right) in group 4
countries. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 86

53 Evolution of the ISEWs and GDP (left) and evolution of the components (right) in group 5
country: Italy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 87

54 Evolution of the AIC and the individual consumption expenditures (panel A) and evolution
of the costs and services from consumer durables (panel B) in the UK. . . . . . . . . . . . . 95

55 Evolution of the AIC and the individual consumption expenditures (panel A) and evolution
of the costs and services from consumer durables (panel B) in the US. . . . . . . . . . . . . 95

56 Evolution of the AIC and the individual consumption expenditures (panel A) and evolution
of the costs and services from consumer durables (panel B) in South Africa. . . . . . . . . . 96

57 Evolution of the size of the shadow economy (as % of GDP) in di�erent countries. . . . . . 96
58 Evolution of the non-defensive government expenditures in the UK. . . . . . . . . . . . . . . 97
59 Evolution of the non-defensive government expenditures in the US. . . . . . . . . . . . . . . 98
60 Evolution of the non-defensive government expenditures in South Africa. . . . . . . . . . . . 98
61 Evolution of defensive, intermediate and rehabilitative expenditures (panel A) and costs of

road accidents (panel B) in the UK. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
62 Evolution of defensive, intermediate and rehabilitative expenditures (panel A) and costs of

road accidents (panel B) in the US. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100
63 Evolution of the costs of road accidents in South Africa. . . . . . . . . . . . . . . . . . . . . 100
64 Comparison between unadjusted and adjusted average income per decile in 2015 (panel A)

and evolution of net consumption and welfare losses from income inequality between 1995
and 2020 (panel B) in the UK. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

65 Comparison between unadjusted and adjusted average income per decile in 2015 (panel A)
and evolution of net consumption and welfare losses from income inequality between 1995
and 2020 (panel B) in the US. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

66 Evolution of the costs of NEC subcomponents in the UK. . . . . . . . . . . . . . . . . . . . 103
67 Evolution of the costs of NEC subcomponents in the US. . . . . . . . . . . . . . . . . . . . 103
68 Evolution of some production-based emissions in the UK . . . . . . . . . . . . . . . . . . . . 105
69 Evolution of some production-based emissions in the US . . . . . . . . . . . . . . . . . . . . 105
70 Evolution of nitrogen pollution in the UK. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106
71 Evolution of nitrogen pollution in the US. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 106
72 Evolution of the costs for the subcomponent of BEC in the UK. . . . . . . . . . . . . . . . . 107
73 Evolution of the costs for the subcomponent of BEC in the US. . . . . . . . . . . . . . . . . 107
74 Evolution of the costs for the subcomponent of BEC in South Africa. . . . . . . . . . . . . . 108
75 Evolution of the costs of air pollution from production and trade in the UK . . . . . . . . . 109
76 Evolution of the costs of air pollution from production and trade in the US . . . . . . . . . 109
77 Evolution of the costs embodied in trade in South Africa . . . . . . . . . . . . . . . . . . . . 110
78 Evolution of the emissions taken into account in the costs of climate breakdown in the UK. 111
79 Evolution of the emissions taken into account in the costs of climate breakdown in the US. 111
80 Evolution of the emissions taken into account in the costs of climate breakdown in South

Africa. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 112
81 Evolution of the primary energy consumption in the UK. . . . . . . . . . . . . . . . . . . . 113
82 Evolution of the primary energy consumption in the US. . . . . . . . . . . . . . . . . . . . . 113
83 Evolution of the primary energy consumption in South Africa. . . . . . . . . . . . . . . . . 114
84 Evolution of the nuclear electricity generation in the UK. . . . . . . . . . . . . . . . . . . . 114
85 Evolution of the nuclear electricity generation in the US. . . . . . . . . . . . . . . . . . . . . 115
86 Evolution of the nuclear electricity generation in South Africa. . . . . . . . . . . . . . . . . 115
87 Yearly net investments in the UK and the US. . . . . . . . . . . . . . . . . . . . . . . . . . 116
88 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in

the UK for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 118
89 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in

the US for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 121

Funded by the European Union in
the framework of the Horizon Europe

Research Innovation Programme
under grant agreement N °101094211.

viii



Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

A.1.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Austria for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 140

A.2.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Belgium for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 143

A.3.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Bulgaria for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . 145

A.4.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Croatia for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 147

A.5.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Cyprus for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 149

A.6.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Czechia for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 151

A.7.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Denmark for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . 154

A.8.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Estonia for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 156

A.9.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Finland for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 157

A.10.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
France for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 160

A.11.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Germany for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . 162

A.12.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Greece for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 164

A.13.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Hungary for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . 166

A.14.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Ireland for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 168

A.15.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Italy for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . . . 170

A.16.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Latvia for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . . 172

A.17.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Lithuania for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . 174

A.18.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Luxembourg for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . 177

A.19.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Malta for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . . 180

A.20.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
the Netherlands for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . 182

A.21.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Poland for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 185

A.22.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Portugal for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . 188

A.23.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Romania for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . 191

A.24.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Slovakia for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 194

A.25.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Slovenia for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 197

A.26.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Spain for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . . 200

A.27.1 Evolution of the ISEWs and gdp (panel A) and evolution of the components (panel B) in
Sweden for the period 1995-2020 (measured in¿ in 2015 prices). . . . . . . . . . . . . . . . 203

Funded by the European Union in
the framework of the Horizon Europe

Research Innovation Programme
under grant agreement N °101094211.

ix



Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

List of abbreviations

�K Net capital investments
�k or k Net capital investments/capita
AIC Actual individual consumption
bce Bene�ts and costs experienced/capita (ISEW)
BCE Bene�ts and costs experienced (ISEW)
bcpa Bene�ts and costs of present activities/capita (ISEW)
BCPA Bene�ts and costs of present activities (ISEW)
BEC Broad ecological costs
bec Broad ecological costs/capita
Ci Individual consumption expenditures
ci or ci Individual consumption expenditures/capita
CO2 Carbon dioxide
DALY Disability-Adjusted Life Years
DIRE p Defensive, intermediate and rehabilitative (private) expenditures
direp or direp Defensive, intermediate and rehabilitative (private) expenditures/capita
DMUI Diminishing marginal utility of income = inequality adjustment index
EEA European Environment Agency
EU or EU27 European Union
FF55 Fit for 55
gc or gc Non-defensive collective government consumption/capita
Gc Non-defensive collected government consumption
GDP Gross domestic product
gdp Gross domestic product/capita
GHG Greenhouse gases
GPI Genuine Progress Indicator
GWh Gigawatt hours
HETUS Harmonised European Time Use Surveys
ILO International Labour Organisation
INQ Welfare losses from income inequality
inq Welfare losses from income inequality/capita
ISEW Index of sustainable economic welfare
kWh Kilowatt hours
LULUCF Land use, land-use change and forestry
MAIS Maximum Abbreviated Injury Scale
N r Reactive nitrogen
NEC Narrow ecological costs
nec Narrow ecological costs/capita
NH 3 Ammonia
NMVOC Non-Methane Volatile Organic Compounds
NOx Nitrogen oxides
OECD Organisation for Economic Cooperation and Development
PM2:5 Particulate matter < 2.5µm
PPP Purchasing Power Parity
S Shadow economy
s Shadow economy/capita
SCC Social cost of carbon
SCP-HAT Hotspot Analysis Tool for Sustainable Consumption and Production
SES Structure of Earnings Survey
SNA System of National Accounts
SO2 Sulphur dioxide

Funded by the European Union in
the framework of the Horizon Europe

Research Innovation Programme
under grant agreement N °101094211.

x



Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

SOx Sulphur oxides
UK United Kingdom
UN United Nations
UNFCCC United Nations Framework Convention on Climate Change
US United States
UW Unpaid work
uw Unpaid work/capita
VOC Volatile Organic Compounds
VOLY Value Of a Life Year
VSL Value of a Statistical Life

Funded by the European Union in
the framework of the Horizon Europe

Research Innovation Programme
under grant agreement N °101094211.

xi



Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

Executive summary

This deliverable provides a dataset featuring two variants of the Index of Sustainable Economic Welfare
(ISEW) for individual EU countries, the EU as a whole, and two non-EU countries. It is accompanied
by a detailed report that outlines the data, methodologies used, and key �ndings from the welfare trend
analysis. Covering the period from 1995 to 2020, the dataset allows for direct cross-country comparisons, as
a consistent methodology was applied across all nations. This deliverable thus addresses a crucial research
gap in the study of Beyond GDP indicators.

The two variants of the Index of Sustainable Economic Welfare (ISEW) estimated in this deliverable are
derived from Van der Slycken and Bleys (2023). They are designed to focus on two distinct concepts: (1)
the Bene�ts and Costs Experienced (BCE) in the present within a speci�c country, and (2) the Bene�ts
and Costs of Present Activities (BCPA), which consider both current impacts and those projected into the
future, both domestically and internationally. The primary distinction between these ISEW variants lies in
how they account for ecological costs and changes in capital stocks.

The ISEW BCE variant emphasizes the Bene�ts and Costs Experienced in the present within a particular
country. This index considers the bene�ts and costs resulting from past and/or current activities. It is
calculated as follows:

ISEW BCE = UW + Ci + S + Gc � DIRE p � INQ � NEC (1)

On the other hand, the ISEW BCP A variant focuses on the Bene�ts and Costs of Present Activities. It
takes into account the impacts of activities occurring today, considering their e�ects in the present and/or
future, and within a speci�c country and/or beyond its borders. It is calculated as follows:

ISEW BCP A = UW + Ci + S + Gc � DIRE � INQ � BEC + � K (2)

UW is a component representing the value of unpaid work (positive e�ect),Ci represents the value of
individual consumption (positive e�ect), S is the value of the shadow economy (positive e�ect),Gc is the
value of non-defensive collective government consumption (positive e�ect),DIRE p represents the defensive,
intermediate and rehabilitative private expenditures (negative e�ect), INQ measures the welfare losses from
income inequality (negative e�ect), NEC is the value of the narrow ecological costs experienced in the present
and within domestic borders (negative e�ect and only in ISEW BCE ), BEC represents the broad ecological
costs including both current costs within domestic borders and the costs shifted in time and space (negative
e�ect and only for ISEW BCP A ) and � K is the value of the yearly net capital investments (the actual e�ect
can be positive or negative depending on the change happening in that year, and only forISEW BCP A ).

An analysis of the per capita values of the Index of Sustainable Economic Welfare (ISEW) across the
EU27 reveals that while both welfare measures (BCE and BCPA) increased over time, their growth was
slower compared to GDP per capita. Between 1995 and 2020, GDP per capita rose by 34.99%, whereas
BCE and BCPA increased by only 15.21% and 16.95%, respectively. To gain a deeper understanding, the
study period was divided into subperiods, particularly focusing on the �nancial crisis (2008-2011) and the
COVID-19 crisis (2019-2020). A key �nding is that during these crises, GDP experienced a sharper decline
than the welfare measures. This outcome is primarily due to reductions in both narrow and broad ecological
costs between 2008 and 2011, as well as a combination of reduced ecological costs and welfare losses from
income inequality during the COVID-19 crisis.

The evolution of the Index of Sustainable Economic Welfare (ISEW) across individual EU countries was
also analyzed and compared. Countries were grouped based on the trends in their welfare measures over
the study period, with a decomposition of ISEW components providing insight into these trends. When
examining the evolution of ISEW bcpa in two subperiods (1995-2008 and 2008-2020), the following patterns
emerged: in 8 EU countries, the welfare measure increased during both subperiods; in another 8, it increased
until 2008 and then stagnated; in 7 countries, the measure stagnated throughout both periods; in 3 countries,
it increased until 2008 and then declined; and in 1 country, it stagnated until 2008 before decreasing. The
analysis concludes that the four most critical components in
uencing ISEW values are individual consump-
tion expenditures, the value of unpaid work, broad ecological costs (only for theISEW BCP A ), and welfare
losses from income inequality.

The di�ering trajectories of GDP and the welfare measures underscore that the additional societal and
environmental factors included in the ISEWs signi�cantly impact welfare assessment, highlighting that GDP
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alone does not accurately measure overall welfare. We also demonstrate that it is feasible to compile welfare
estimates for countries both within and outside the EU using a consistent methodology, ensuring direct com-
parability across nations. The deliverable also highlights the need for further re�nement of the methodology
and suggests several avenues for future developments.

Keywords: Index of Sustainable Economic Welfare (ISEW), Beyond GDP, Alternative macroeconomic
accounting, Macroeconomic Cost-Bene�t Analysis, Genuine Progress Indicator (GPI), European Union.
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About ToBe

ToBe is a 3-year project funded by the European Union through the Horizon Europe framework programme.
Tampere University (Finland) acts as a coordinator for the project.

The ToBe project aims at studying the way in which mindsets, indicators, innovations, and policies
could better work together towards a sustainability paradigm. The need for moving toward a sustainability
paradigm has been widely called for, yet the path to achieving that is not clear. ToBe aims to contribute to
�lling this gap and create an understanding of a sustainable wellbeing economy through integrated policies
and transformative indicators.

The ToBe consortium brings together acknowledged scholars with previous high-quality research on the
topic and with diverse backgrounds from social sciences, ecological and political economy, environmental and
innovation studies, science and technology, data science, AI and machine learning. All partners represent well-
known and established universities, other research institutions and non-governmental organisations (NGOs).
Table 1 lists the members of the consortium, which consists of 13 bene�ciaries and one associated partner.

Table 1: ToBe Consortium Members

No Role Short Name Legal Name Country

1 COO TAU
TAMPEREEN
KORKEAKOULUSAATIO SR

FI

2 BEN SU STOCKHOLMS UNIVERSITET SE

3 BEN VTT
TEKNOLOGIAN TUTKIMUSKESKUS
VTT OY

FI

4 BEN EURADA
ASSOCIATION EUROPEENNE DES
AGENCESDE DEVELOPPEMENT

BE

5 BEN Sciences Po
FONDATION NATIONALE DES
SCIENCES POLITIQUES

FR

6 BEN ICHEC
HAUTE ECOLE ICHEC - ECAM -
ISFSC

BE

7 BEN IPE
INSTITUT ZA POLITICKU
EKOLOGIJU

HR

8 BEN UB UNIVERSITAT DE BARCELONA ES
9 BEN Ugent UNIVERSITEIT GENT BE
10 BEN EPC EUROPEAN POLICY CENTRE BE

11 BEN UAB
UNIVERSIDAD AUTONOMA DE
BARCELONA

ES

12 BEN EPN Ecuador ESCUELA POLITECNICA NACIONAL EC

13 BEN CHAL
CHALMERS TEKNISKA HOGSKOLA
AB

SE

14 Associated partner UnivLeeds UNIVERSITY OF LEEDS UK

The main objective of ToBe is to contribute to a clearer understanding of how to move to a sustainability
paradigm. More speci�cally, ToBe aims at achieving the following objectives:

ˆ Construct a theoretical framework for a sustainable wellbeing economy by providing a systemic and
dynamic understanding of how changing policy goals, mindsets, indicators, innovations and policies
work together towards a sustainability paradigm.

ˆ Identify di�erent processes of economic growth by analysing their social and environmental implica-
tions.

ˆ Evaluate and compare alternative growth initiatives as systemic innovations with a focus on drivers
and barriers to implementation and impacts.

ˆ Develop an ecological macroeconomic model combining conventional macroeconomic variables with
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indicators of wellbeing and sustainability to assess policies from a multidimensional perspective, and
to reveal the synergies and trade-o�s inherent in the transition to sustainability.

ˆ Co-create policy solutions together with stakeholders to help institutionalise the new policies and
indicators in Europe and beyond (potentially including South American and African countries).
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1 Introduction

Deliverable 2.1. of the ToBe project consists of this report together with the dataset of Indexes of Sustainable
Economic Welfare (ISEWs). The deliverable presents data about trends in GDP and in two alternative
measures of welfare as per Task 2.1 of the project.

We compile two variants of the ISEW for the EU27 and its Member States for the period 1995-2020,
drawing on the methodology set out by Van der Slycken and Bleys (2023). We also make several updates
to items by building on novel insights and/or more recent data sources. Following the same methodology
and comparable data, we additionally compile the two ISEWs for two countries outside of the EU, namely
the United Kingdom and the United States. We also made an e�ort to collected as much data as possible
for South Africa, but the lack of some important data did not allow us to make the full index compilation.
Using such alternative measures of welfare allows to investigate the extent to which economic growth in the
EU27 has become \uneconomic" (Daly, 2014) in the sense that the costs of additional economic activities
outweigh their bene�ts. From an ecological economics perspective it is important to include the ecological
costs associated with a growing economy in order to determine the optimal scale of the economic system.

This task is part of the Work Package \Empirical analysis of di�erent processes of economic growth" of
the ToBe project, which, as explained above, also contains tasks and deliverables about the economic growth
and social policy, about the redistribution and attitudes towards carbon taxes, and about an analysis of the
sustainable economic development and living conditions at the neighbourhood level in Africa. This work
package is one of the six work packages constituting the project aiming at an understanding of a sustainable
well-being economy by developing integrated policies and transformative indicators. Along this work package
dedicated to empirical analyses, other work packages focus on the theory behind sustainable well-being and
the di�erent existing indicators used to measure well-being. Their �ndings will inform our discussion about
the indexes of sustainable economic welfare. A third work package focuses on identifying innovative policy
options and on understanding the processes of change. Another work package focuses on modelling well-
being and sustainability outcomes. The work in this work package will take into account the �ndings of the
other work packages, including our �ndings about the evolution of the ISEWs in the EU. Finally, the results
created in this project are carefully communicated and disseminated in di�erent ways in order to increase
the impact of these �ndings. By putting the results of all these work packages, we hope to concrete a novel
understanding of economic growth and in
uence policy-making in order to create a sustainable and inclusive
economy.

The development of alternative welfare measures has a long tradition going back to the early 1970s, as
GDP's de�ciencies when used as a welfare measure were rapidly recognized after the introduction of the
System of National Accounts that provided a standardized methodology to measure a country's output.
Today, moving \Beyond GDP" is still regarded as one of the most important areas of research in ecological
economics and post-growth literature. One of the remaining issues in this literature is the lack of methodolog-
ical standardization of alternative welfare measures, hence the non-comparability of estimates from di�erent
studies (Bleys and Whitby, 2015). These issues were also raised during the Beyond Growth conference that
took place in the European Parliament in Brussels in 2023. By compiling data for these two ISEWs for the
27 EU countries using a similar methodology, allowing the comparability of the results, we participate in the
development of these new welfare measures by bringing new results.

In this report we present the methodology that was used to compile two variants of the ISEW: one
that focuses on bene�ts and costs of present (and past) economic activities that are currently experienced
in society, and one that focuses on the present and future bene�ts and costs of economic activities today.
Afterwards the results of these compilations are presented and discussed, both at the EU27 level and for
di�erent groups of Member States. In this way, we give �rst insights into welfare trends in Europe and
re
ect on the (un)economic nature of GDP growth over the past decades. Task 2.2 of the ToBe project
will dive deeper into the underlying mechanisms that drive (un)economic growth in the EU: here we will
identify di�erent determinants of welfare increases (or decreases), and compare these to the determinants of
economic growth using panel regression analysis. Additionally, the methodology presented in this report will
be thoroughly discussed during a workshop organised in the framework of the MERGE project (also under
Horizon Europe). This latter project aims at harmonising the research in the beyond GDP framework to
increase its in
uence on policy-making.

This report is structured as follows. First, we provide a theoretical framework on measuring welfare
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in section 2. Next, section 3 introduces the methodology, including valuation methods, and data used to
compile the two ISEW variants. Section 4 then presents the results of the ISEW compilations at the EU27
level and the level of individual Member States. For both cases, the evolution of the overall indexes is studied
and accompanied by a short analysis of the evolution of the di�erent components included in these indexes.
Afterwards, section 5 presents the data used to compile the two ISEWs for speci�c countries outside of the
EU and discusses the results for these countries. Finally, section 6 presents a discussion on the ISEWs and
the di�erent compilations, while section 7 concludes.

2 What is the Index of Sustainable Economic Welfare?

In the ecological economics' vision of the embedded economy - the economy being an open subsystem of the
natural environment that is closed - it is important to not only keep track of the economic services provided
by the economy to society, but to also look at the ecosystem services that are given up in the process, as for
example clean air, water supply, food and drinks,... (NatureScot, 2023). Indeed, economies grow through
using material and energy from the natural environment, which impacts the ecosystem in which our economy
is embedded.

As illustrated in �gure 1, over the years, the scale of the economy has been increasing within an ecosystem
that has a �xed size, going from what Daly (2015) refers to an \empty world" where the economy only
occupies a small part of the economy to a \full world" where the economy takes up almost the whole space
available within the ecosystem. As the economy takes up more and more (material and energy) space in
the ecosystem, more economic services are created (brown arrows), yet only at the expense of the ecosystem
services (green arrows) which are decreasing simultaneously. In short, the increasing scale of the economy
comes at the expense of ecosystem services that are lost.

Figure 1: Welfare in an empty (panel A) and in a full (panel B) world.

Panel A Panel B

Note: Daly (2015).

Borrowing from welfare economics, ecological economists argue that in order to determine the optimal
scale of the economy, one should compare the marginal utility coming from the economic services and the
marginal disutility coming from the losses of the ecosystem services. As �gure 2 shows, the marginal utility
coming from economic services can be thought of as decreasing with increases in production and consumption,
while the marginal disutility coming from losses of ecosystem services can be seen as increasing as production
and consumption increase. The decreasing utility of consumption and increasing disutility regarding the
ecosystem services show that having more is not always better. These concepts can be illustrated by an
example about devices used to access the internet. Having one device to go on the internet brings a lot of
utility to someone and has a certain impact on the ecosystem services. Having a the second device to go on
the internet still brings some utility to that person, but less than the �rst one, and adds to the impact on
the ecosystem services. The utility of another device keeps decreasing as the number of devices increases,
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while the negative impact on the ecosystem services keeps increasing as the number of devices increases.
This framework, developed by Daly (2014), allows to identify di�erent limits to economic growth.

The �rst limit is the economic limit, which is reached when the marginal utility and marginal disutility
from an increased production and consumption are equal to each other (Daly, 2014). Before this point,
the utility from economic services is higher than the disutility caused by damaging the ecosystem, meaning
that economic growth has net bene�ts (Daly, 2014). After that point, the disutility generated by damaging
the ecosystem becomes higher than the utility created by the economic services. From this point onwards,
economic growth becomes \uneconomic" (Daly, 2014). The economic limit hence represents the point where
the marginal bene�ts of economic activities are equal to their marginal costs, and the threshold between
economic and uneconomic growth - i.e. the \optimal scale" of the economy (Daly, 2014).

The second limit is the futility limit and is only linked to the marginal utility of economic services.
Indeed, from a certain amount of production and consumption onwards, consuming or producing more does
not bring any more utility, because \there is a limit to how much we can consume and still enjoy" (Daly,
2014). This limit hence shows that always producing or consuming more and more is not necessarily always
bringing us utility (Daly, 2014). This limit is reached at a much higher level of production and consumption
than the economic limit, indicating that a lot of the growth is uneconomic already before reaching that limit.

The third limit is the environmental limit and refers to the environmental catastrophe that could happen
with in�nitely increasing production and consumption. This last limit is not really a limit, but rather a
change in the growth rate of the costs/disutility caused by increased production and consumption because
of their negative impact on the ecosystem. Indeed, from a certain point onwards, the environmental costs
linked to production and consumption start increasing much faster than before, leading to an environmental
catastrophe (Daly, 2014). This increased growth rate of the environmental costs could, for example, happen
after crossing some tipping points in damaging the environment. Again, this limit is probably reached after
the optimal scale of the economy.

These di�erent limits and risks associated with increasing production and consumption highlight the fact
that other components, such as the environment, need to be taken into account when making the decision
on whether to continue producing and consuming more or not. Indeed, from a certain point onwards,
the growth becomes \uneconomic" and leads to more costs/disutility than bene�ts/utility, showing that
additional increases in production and consumption should not be pursued. Alternative measures of welfare,
by looking beyond consumption and production, could be used to assess whether economic growth today is
indeed truly \economic", or has become \uneconomic".

Figure 2: Uneconomic growth.

Note:Daly (2014).

As the two previous illustrations show, a proper measure of welfare should look at both bene�ts related
to the economic services and the costs of giving up ecosystem services. Such a macroeconomic cost-bene�t
analysis is needed in order to quantify the optimal scale of the economy. The Index of Sustainable Economic
Welfare (ISEW) provides such a macroeconomic cost-bene�t analysis tool by including both \uncancelled"
bene�ts from economic activities as well as \uncancelled" costs. The \uncancelled" bene�ts are the \true"
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bene�ts to individuals, hence \what remains after all intermediate transactions involved in generating service-
yielding goods have cancelled out (Daly, 1979)" (Lawn, 2008b, p.62) and hence represent a correction of the
consumption expenditures by deducting, for example, the expenses made on defensive goods and services
and the estimated welfare losses from (income) inequality. The \uncancelled" costs included in the ISEW,
de�ned as the \loss of natural capital services as a consequence of fuelling the economic process" (Lawn,
2008b, p.59), are the environmental costs linked to economic activities. The ISEW is thus a monetary index
that is directly comparable to GDP.

The ISEW was initially proposed by Cobb and Daly (1989) in an appendix to their book \For the
Common Good: Redirecting the Economy toward Community, the Environment, and a Sustainable Future".
The authors wanted to debunk neoclassical economic theory and promote an alternative worldview based on
individuals as persons-in-community that live well within their natural environments. In the appendix, the
ISEW is presented as an alternative to GDP to better measure economic progress by taking into account
both the costs and bene�ts of economic activities. In doing so, Daly and Cobb draw on previous e�orts
to improve measures of welfare such as the Measure of Economic Welfare put forward by Nordhaus and
Tobin (1972) and the Economic Aspects of Welfare by Zolotas (1981). Both measures can be thought of as
\adjusted GDPs" in that they factor other elements contributing to welfare (e.g., household labour, leisure
time, costs of urbanization). By expanding on this work, Cobb and Daly (1989) try and overcome the most
important criticisms on GDP when the indicator is used as a welfare measure (England, 1997).

Following the introduction of the Index of Sustainable Economic Welfare in the late 1980s, early studies
mostly focused on estimating the index for individual countries. Based on the results from �ve di�erent coun-
tries for which the ISEW was compiled in the early 1990s, Max-Neef (1995, p.117) put forward a \threshold
hypothesis": \for every society there seems to be a period in which economic growth (as conventionally
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". Some of the
more recent ISEW studies indicate that GDP growth has indeed become \uneconomic" in some countries,
while for other countries it was found not to be the case as welfare levels did not decline over time. These
di�erences in �ndings can at least partially be explained by di�erences in methodological choices made by
di�erent scholars, as Neumayer (1999) and Neumayer (2000) argued. Furthermore, the ISEW - and related
measures, such as the Genuine Progress Index (GPI), a variant to the ISEW that gained traction in the US -
was criticized for not having a clear theoretical framework for the di�erent components it takes into account.

Ten years after its conception, Lawn and Sanders (1999) and Lawn (2003) developed such a theoretical
framework building on (i) the ideas of \uncancelled" bene�ts and \uncancelled" costs as outlined above
and (ii) the income concept put forward by Irving Fisher in 1906. On the contrary to more traditional
de�nitions of income that focus on production and/or consumption, Fisher (1906) de�nes income as a psy-
chic stream of \services" delivered by the consumption of goods and services. According to Fisher, these
\services" are psychic, subjective satisfactions that emerge in one's consciousness as a result of consuming.
This conceptualization of income also allows for including negative experiences or sentiments in an income
measure to account, for instance, for negative emotions related to labour, pain or other inconveniences. Most
economists refer to psychic income as a measure of the utility levels that individuals achieve (Lawn, 2003).
Lawn and Sanders (1999) use the Fisherian income concept to investigate to what extent a nation's economy
contributes to the overall level of well-being experienced by the inhabitants of that country - in line with
framework developed by Daly (2014) above. The \net psychic income" measures the di�erence between un-
cancelled bene�ts (psychic services derived from consumption, taking into account di�erent negative psychic
experiences) and the uncancelled costs (i.e. loss of ecosystem services).

Since the development of this theoretical framework, many additional ISEW (and GPI) compilations were
undertaken, and this both at the national as well as at the subnational level - see Bleys and Van der Slycken
(2020) for an overview. These compilations mostly focus on single countries, and scholars tend to make
adjustments to the methodology based on either issues of data availability or to include country- or region-
speci�c issues in the welfare measures. This leads to ISEW (and GPI) time series not being comparable
across countries, slowing down the uptake of these alternative welfare measures (Bleys and Whitby, 2015). In
addition, little attention is paid to pursuing consistency with the theoretical framework developed by Lawn
and Sanders (1999) and Lawn (2003). ISEW (and GPI) scholars tend to mix together components that focus
on present experiences and components that look at costs or bene�ts of present economic activities in their
e�orts.
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Van der Slycken and Bleys (2023) address these inconsistencies by proposing two variants of the ISEW,
one targeting on the bene�ts and costs experienced today (from both past and present activities), and the
other accounting for the (present and future) bene�ts and costs of present economic activities.. The two
variants of the ISEW and their characteristics are presented in �gure 3. The �rst variant, looking at the
bene�ts and costs experienced in the present is named theISEW BCE , to re
ect the fact that it looks at
the Bene�ts and Costs Experienced (Van der Slycken and Bleys, 2023). The second variant is named the
ISEW BCP A to re
ect the fact that it looks at the Bene�ts and Costs of Present economic Activities (Van der
Slycken and Bleys, 2023).

Figure 3: ISEW BCE versusISEW BCP A

Note:Van der Slycken and Bleys (2023).

The distinction made by Van der Slycken and Bleys (2023) between the two variants of ISEWs is mainly
based on the distinction between the de�nitions of income suggested by Fisher (1906) and Hicks (1939).
Indeed, the ISEW BCE suggested by Van der Slycken and Bleys (2023) is maximally following the de�nition
of income given by Fisher (1906), which, as explained before, de�nes an \experiential income concept"
in the way that \only the current experiential consumption services that are 
owing from capital stocks
count as income" (Van der Slycken and Bleys, 2023, p. 4), because it includes only the current ecological
costs experienced in the present and within a country and does not include a measure of the capital stock.
Alternatively, the ISEW BCP A suggested by Van der Slycken and Bleys (2023) is following the de�nition of
income suggested by Hicks (1939), who argues that income \can be approximated as the sum of consumption
and capital accumulation" (Van der Slycken and Bleys, 2023, p. 4), because it includes a measure of capital
changes. Additionally, the inclusion of ecological costs shifted in time and space in theISEW BCP A also
comes from following the Hicksian de�nition of income, but the extended version that deducts the depletion
of natural capital (Van der Slycken and Bleys, 2023).

Van der Slycken and Bleys (2023) argue that theISEW BCP A is more aligned on the position of ecological
economists in that the index accounts for ecological costs shifted in time and space. Additionally as the
ISEW BCP A accounts for the consumption of physical capital, it is the preferred ISEW alternative when it
comes to pursuing \full" accountability of current economic activities. If, however, one wants to focus on
measuring current experiences - something related to hedonic approaches to well-being, for instance - the
ISEW BCE could be used instead.

3 Methodology

In this section we present the methodology used for compiling the two ISEWs presented above. We provide
details about the reasons for including the di�erent components, the valuation methods and the data used,
the choices and assumptions made when collecting the data, and a short illustration of the data for selected
countries.1 After presenting the equations for the two ISEW measures, we dedicate a subsection to each of
their components.

1The reasons for choosing speci�c countries for the illustration are given in the text. In many cases, the countries for
which the component increases or decreases the most is chosen. Sometimes, the country with, for example, the third strongest
increase is selected instead of the country with the strongest increase, this is to have some diversity in the countries used for
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3.1 Two variants of the ISEW

As mentioned above, we collect data for two di�erent ISEWs in this study. The main di�erence between
these two ISEWs is the way ecological costs and net capital investments are included.

3.1.1 ISEW - Bene�ts and Costs Experienced (BCE)

The ISEW BCE (Bene�ts and Costs Experienced) takes into account the bene�ts and costs experienced in
the present and within the borders of a particular country. It does not take into account the costs and
bene�ts experienced in the future nor those experienced abroad. Because of the fact that theISEW BCE

does not look into the future nor abroad, it includes only the ecological costs of economic activities that are
experienced today and within the country's borders (e.g., current costs of air pollution and costs of extreme
weather events) - we refer to these as the `narrow' ecological costs. This �rst variant of the ISEW is based
on Irving Fisher's de�nition of income and hence does not include net capital investments (also because it
does not look at the bene�ts and costs in the future) (Fisher, 1906).

The ISEW BCE is composed as follows:

ISEW BCE = UW + Ci + S + Gc � DIRE p � INQ � NEC (3)

where, following Van der Slycken and Bleys (2023),UW is a component representing the value of unpaid
work (positive e�ect), Ci represents the value of individual consumption (positive e�ect), S is the value of
the shadow economy (positive e�ect), Gc is the value of non-defensive collective government consumption
(positive e�ect), DIRE p represents the defensive, intermediate and rehabilitative private expenditures (neg-
ative e�ect), INQ measures the welfare losses from income inequality (negative e�ect) andNEC is the value
of the narrow ecological costs experienced in the present and within domestic borders (negative e�ect).

3.1.2 ISEW - Bene�ts and Costs of Present economic Activities (BCPA)

The ISEW BCP A (Bene�ts and Costs of Present Activities) takes into account the present and future bene�ts
and costs of current economic activities and this both within a country's borders as well as abroad. Here, we
include the `broad' ecological costs that also keep track of the costs of a country's activities abroad as well
as in the future (e.g., all damage costs related to present greenhouse gas (GHG) emissions). This measure
is hence broader than the narrow ecological costs included in theISEW BCE . This second variant of the
ISEW is based on the Hicksian view of income and hence also takes into account changes in capital stocks
Hicks (1939).

The ISEW BCP A is composed as follows:

ISEW BCP A = UW + Ci + S + Gc � DIRE � INQ � BEC + � K (4)

The �rst six components are the same as for theISEW BCE (unpaid work; individual consumption;
shadow economy; non-defensive collective government consumption; defensive, intermediate and rehabili-
tative private expenditures; welfare losses from income inequality). The �rst di�erence is the inclusion of
the ecological costs withBEC representing the broad ecological costs including both current costs within
domestic borders and the costs shifted in time and space (negative e�ect). The second di�erence comes from
the inclusion of capital changes with � K representing the yearly net capital investments (the actual e�ect
can be positive or negative depending on the change happening in that year).

3.2 GDP, population, exchange rates and de
ators

The general variables are the variables that are used in di�erent components (e.g., GDP and population)
and/or to adjust the currency or the base year of the collected data (e.g., the exchange rate and the GDP
de
ator).

The exchange rate data is collected from AMECO (2023c) for all EU countries for the years 1990-2024.
The data collected is the annual average exchange rate showing the number of units of national currency
being equal to 1 euro. The GDP de
ator data is also collected from AMECO (2023b) for all EU countries

the illustrations.
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for the years 1960-2024. For all countries, the GDP de
ator is collected in euro and in national currency.
The GDP de
ator in national currency is used to de
ate the monetary data of countries that do not use the
euro, before transforming the data in euro using the exchange rate. The total population data is collected
for all EU countries for the years 1995-2022 from Eurostat (2024h) and is measured in number of people.

Data for GDP at market prices is collected from Eurostat (2024e) for the years 1995-2022 for all EU
countries. The data for euro countries is collected in million euro in current prices and the data for non-euro
countries is collected in million units of national currency in current prices. For some components, GDP
estimates before 1995 are needed. To complete the series, data collected from AMECO (2023a) for the years
1960-1995 is used. This data is collected in euro and national currency for all countries. The GDP data
before 1995 is not available for all countries, when the necessary data is not available, tailored solutions are
used to �ll the gaps. These solutions are explained in detail in the `data' section of each of the components.

The yearly GDP in million euros in 2015 prices is calculated based on the GDP in current prices in
million euros or national currencies, the GDP de
ators in euro or national currency and the exchange rate
of national currency per euro in 2015, following the steps described in the section below. GDP in million
euros in 2015 prices for the years 1994-2020 is available for all countries except for the year 1994 for Croatia,
because of missing data for the 1994 GDP de
ator.

Notes on handling di�erent currencies and base years

One important general remark about the data collection is that, when dealing with monetary data, the
data is collected directly in euros for countries that are part of the Eurozone (Austria, Belgium, Croatia,
Cyprus, Estonia, Finland, France, Germany, Greece, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta,
the Netherlands, Portugal, Slovakia, Slovenia and Spain) and for Denmark because it has a �xed exchange
rate with the Eurozone since before the start of the period studied (1995). For simplicity, these countries
will be referred to as the \euro countries" for the remaining of the document. For the remaining countries
(Bulgaria, Czechia, Hungary, Poland, Romania and Sweden), data is collected in national currencies because
these countries do not have a �xed exchange rate with the euro for the entire period studied. As discussed
by Eurostat (2023b), the data for these countries cannot be collected directly in euros in our case because
of the exchange rate e�ect that would make the comparison over time of the data collected inappropriate.
Bulgaria is included in the countries collected in national currency even though it has a �xed exchange rate
with the euro nowadays because this �xed exchange rate was put in place in 1998, after the start of the data
collection. These countries will from now on be referred to as \non-euro countries".

In both cases, the data is transformed to euros in 2015 prices. For the data directly collected in euros, the
euro GDP de
ator of the country at hand (collected from AMECO (2023b)) is used (dividing the monetary
data by the corresponding year's de
ator and multiplying by the 2015 de
ator, often 100). For countries
where data is collected in national currency the conversion into euros in 2015 prices takes place in two steps.
First, the yearly de
ator in national currency (also collected from AMECO (2023b)) is applied to get the data
in constant (2015) national currency (same way as for the euro de
ator). Secondly, the actual conversion
to euro in 2015 prices takes places by dividing the constant national currency values by the exchange rate
between the national currency and the euro in 2015 (collected from AMECO (2023c)).

3.3 Components

Table 2 presents the di�erent components included in each ISEW, their de�nition and the sources of the
data used. More details for each component is given in the corresponding sections.
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3.3.1 Unpaid work ( UW)

The value of unpaid work is included in both ISEWs because it does not deal with future or abroad e�ects.
This value is included in our indexes because unpaid work is an important part of the economy that is usually
not accounted for when measuring a country's economic output because it is not traded on the market (hence
does not have a quanti�able economic impact) even though it is actually an essential part of the economy.
Indeed, the activities performed when doing unpaid work are often necessary for people to live well in a
society (e.g., cooking food, taking care of children,...) but are not included in the economic output when
done by household members or on a voluntary basis. Still, the value of these activities can be quanti�ed
because usually, someone could be paid to do the same activity, and the amount paid to that person would
be taken into account in the economic output of a country.

Methodology

The value of unpaid work is measured by multiplying the daily time people spend on unpaid work by a
replacement wage:

UW = time spent on unpaid work per person� population15� 74 � replacement wage (5)

The time spent on unpaid work is measured in minutes per day per person for speci�c age groups.
Following the HETUS de�nition of unpaid work, the time spent on unpaid work includes all activities
related to household management and family care as well as voluntary work and meetings (Eurostat, 2019).
The population considered in this component is restricted to the `working' population in the broad sense
of the term because it includes all people aged between 15 and 74 years old. In order to monetize the
value of unpaid work, we chose to use replacement wage method, hence \valuing the work at the wage rates
of professionals in the market" (United Nations, 2017). Furthermore we use a generalist wage instead of a
specialist wage that would have required to assign a speci�c wage to each individual activity (United Nations,
2017). The generalist replacement wage used here is based on the mean earnings of the service and sales
workers in the business economy.

Data

Time use

The time use data is collected from di�erent sources. We applied a `hierarchy' in the data sources used in order
to have the highest possible comparability across data points. The number of data points for time use, and
especially the time used for unpaid work is quite small and varies greatly between countries. When available,
we gave a priority to data coming from Eurostat (2023h) which is based on the Harmonized European Time
Use Survey (HETUS). As mentioned before in the HETUS survey, unpaid work includes all activities related
to household and family care (food management, household upkeep, making and core for textiles, gardening
and pet care, construction and repairs, shopping and services, household management, childcare, help to an
adult family member, and unspeci�ed household and family care) as well as activities related to voluntary
work and meetings (organisational work and informal help to other households: construction and repairs as
help, help in employment and farming, care of own children living in another household, other childcare as
help to another household, help to an adult of another household, and other or unspeci�ed informal help
to another household) (Eurostat, 2019). When collecting data from other sources, we tried to follow this
de�nition of unpaid work as closely as possible and only include the above components.

Some additional data points were collected from OECD (2023e), the second data source used, which
follows a de�nition of unpaid work closely linked to the HETUS one, but these were only used when they
gave additional data compared to Eurostat data. As a third data source, we looked into the UN SDG 5.4.1.
database (United Nations, 2023). To ensure a better comparability with Eurostat or OECD data and when
possible, we `adjusted' the UN data by calculating a ratio between the Eurostat (or OECD) data for a
year that is covered in both studies and applying this ratio to data points only covered by the UN data.
This adjustment was necessary to ensure that the data collected from di�erent sources is comparable even
if the sources are not exactly following the same de�nition of unpaid work. The same technique was used
to `adjust' data from national studies (Statistics Estonia, 2023; Hungarian Central Statistical O�ce, 2023;
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National Statistics O�ce - Malta, 2004; Statistiska centralbyr�an, 2003) and Gershuny et al. (2020), which
represent the fourth and �fth data sources used to collect the time use data. Since so few data points are
available for some countries, the data was extrapolated using memory items before the �rst available data
point and after the last one. For years between two available data points, data was interpolated.

For some countries (Croatia, Cyprus, Czechia and Slovakia), no time use data is available in any of the
cited sources above. For these countries, we hence constructed the data based on neighbouring countries.
For each country, we investigated the geographically neighbouring countries and compared the labour force
participation and employment rates (men, women, total) between the country of interest and the neighbour-
ing countries. Based on this comparison, we selected the neighbouring countries with similar labour force
participation and employment rates as the country of interest and used those time use data to construct
the time use data for the countries with missing data. When data for only one neighbouring country is
available, we simply copied that data. When more than one neighbouring country was selected, we took the
average of the values in those countries. More speci�cally, for Croatia, the average of the data from Slovenia
and Hungary was used because they are the only neighbouring countries with available data and similar
employment characteristics as in Croatia, while Italy and Greece are disregarded because their employment
characteristics are too di�erent from Croatia's. For Cyprus, the time use data from Greece is used because it
is the only neighbouring and similar country. For Czechia, the average of the time use data from Germany,
Austria and Hungary is used because they are the only neighbouring countries with similar employment
characteristics and available time use data. For Slovakia, the average of the time use data from Poland,
Hungary, Austria and Slovenia is used because they are the neighbouring countries with available time use
data.

Population 15-74 years old

The population data, measured in number of people, for the selected age class was calculated using data from
Eurostat (2023f) and Eurostat (2023e) and adding up the data for three di�erent age classes (15-64 years,
65-69 years and 70-74 years). The speci�c 15-74 years old age group was selected based on the two main
sources used for the collection of time use data. Indeed, Eurostat (2023h), presenting the data from HETUS
surveys, gives data for the population aged 20-74 years old while the OECD data covers the population aged
between 15 and 64 years old. Putting the two age ranges together led us to using the broader 15-74 years
old age group. This data was available for all countries except Croatia. For Croatia, the data needed to
calculate the amount of people in the age class 15-74 years old is unavailable for the years 1995 to 2000.
The missing data was hence extrapolated using data for the years 2001 to 2006. For the years 2001 to 2006,
the proportion of people in the age category 15-74 compared to the total population was calculated. This
proportion was linearly extrapolated back to 1995 and multiplied by the total population in the years 1995
to 2000 to calculate the number of people in the age category 15-74 in those years.

Replacement wage

The data used to estimate the replacement wage is collected from Eurostat (2023g), which presents the data
collected in the Structure of Earnings Survey (SES) in euros. This survey is organized only every four years
starting in 2002 (Eurostat, 2023g). The data is hence only available for the years 2002, 2006, 2010, 2014 and
2018 (the 2022 update was not available yet at the time of data collection). The data for the mean earnings
is collected in current euro values and used as such for euro-countries. For non-euro countries, the data
collected in euro is converted back to the current national currency using the yearly exchange rate before
being converted to euro in 2015 prices following the steps explained above. The data in between those years
is interpolated using the average of the two available values. The rest of the data (before the �rst data point
for average earnings and after the last one) is extrapolated using data for the countries' average annual wage
in current national currency, when available. For countries where data on the average annual wage is not
available for the necessary years (Bulgaria, Croatia, Cyprus, Malta and Romania), data on GDP/capita at
market prices was used to extrapolate the mean earnings instead of the average annual wage as both series
were found to be highly correlated in the countries for which both are available. Latvia is a particular case
because the average annual wage data is missing only for the year 1995. We hence extrapolated the 1995
average annual wage using the growth rate observed between 1996 and 1997. For Croatia, this extrapolation
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was used for the years 1995-2010 because the mean earnings data for the two �rst rounds of the survey (2002
and 2006) is not available.

Illustration

The two most important variables in the valuation of unpaid work are the time spent on unpaid work and
the replacement wage. Tables 3 and 4 below present the data for time use and replacement wage for di�erent
years in Belgium and Finland, respectively. These two countries were selected to illustrate the data for time
spent on unpaid work and replacement wage because they are among the countries for which the most data
points could be collected. The selected years are the years for which data points were collected from di�erent
sources.

Table 3: Population 15-74, time spent on unpaid work, replacement wage and total value of unpaid work in
Belgium, selected years.

Year Population 15-74
Unpaid work time

(minutes/day)
Replacement wage

(¿ /hour)
Value of unpaid work

(million ¿ , 2015)
1999 7,694,187 198 12.82 118,779.29
2005 7,817,236 199 13.72 129,852.76
2006 7,856,733 199 13.83 131,510.63
2012 8,225,855 193 14.41 139,212.99
2013 8,265,865 193 14.33 139,027.82

Notes: The replacement wage is expressed in constant 2015 prices and the total value of unpaid work is calculated by
multiplying population by (time/60)*365 by the replacement wage.

Table 4: Population 15-74, time spent on unpaid work, replacement wage and total value of unpaid work in
Finland, selected years.

Year Population 15-74
Unpaid work time

(minutes/day)
Replacement wage

(¿ /hour)
Value of unpaid work

(million ¿ , 2015)
1999 3,885,083 196.00 12.60 58,357.49
2000 3,896,916 196.00 12.99 60,362.63
2009 4,015,931 191.00 14.77 68,914.26
2010 4,036,025 191.00 15.29 71,699.96
2020 4,129,673 187.00 15.03 70,608.76

Notes: The replacement wage is expressed in constant 2015 prices and the total value of unpaid work is calculated by
multiplying population by (time/60)*365 by the replacement wage.

3.3.2 Individual consumption expenditures ( Ci )

As for GDP, individual consumption expenditures are important when measuring a population's welfare.
The fact that consumption is central in the de�nition of income given by Hicks (1939) and that the value of
the uncancelled bene�ts of the ISEWs mainly comes from consumption prove that it is important to include
these expenditures in our ISEWs. Individual consumption expenditures are hence included in both ISEWs.

Methodology

This component is built on two subcomponents: the actual individual consumption (AIC) and a correction
for consumption expenses on consumer durables. The �rst subcomponent has a positive impact on the size
of individual consumption expenditures while the second one only has a positive impact if the services of
consumer durables in a given year are higher than the expenses on consumer durables in that year.

Ci = AIC + (services from consumer durables� expenses on consumer durables) (6)
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The starting point for compiling the individual consumption expenditures in the ISEWs is the AIC
which \refers to all goods and services actually consumed by households" and \encompasses consumer goods
and services purchased directly by households, as well as services provided by non-pro�t institutions and
the government for individual consumption (e.g., health and education services)" (Eurostat, 2017). This
measure is a better representation of the real consumption of households - and hence of the welfare linked to
this consumption - then the private consumption expenditures reported in the System of National Accounts
(Eurostat, 2017; Van der Slycken and Bleys, 2023).

Next, a correction for consumption expenses on consumer durables is added to the AIC. This correction
is equal to the di�erence between the services from consumer durables in a given year and the expenses
on consumer durables in that year. Consumer goods should be treated as a stock variable, and hence the
expenses on consumer durables are not the appropriate (
ow) variable to include in a welfare measure.
These expenses do not necessarily re
ect the value of the services derived from the stock, yet represent
an investment in the stock of consumer durables, and should be treated as such (i.e. deducted from the
traditional consumption expenditures). Following Van der Slycken and Bleys (2023), we assume that durable
goods last, on average, for eight years. The estimated value of the services of consumer durables is added
to the value of individual consumption expenditures because it represents the bene�ts of using di�erent
consumer durables in a given year. This component is based on the data collected for the costs of consumer
durables. Since a consumer durable is assumed to last for eight years, we impose a depreciation rate of 12.5%
on the stock of durable goods. Additionally, we follow previous ISEW studies that impose a 7.5% interest
rate on the capital stock. By adding up these two rates, we obtain a 20% rate that is used to calculate the
services from consumer durables based on the yearly estimated stock. In this sense, the stock of consumer
durables in a given year is the sum of the depreciated value of the expenses on consumer durables in the
previous seven years and the expense on consumer durables in that given year. The value of services from
consumer durables is equal to 20% of this stock of consumer durables.

Data

Actual individual consumption

The data for AIC is collected in current million euros or units of national currency from Eurostat (2024f)
for all countries and transformed into euros in 2015 prices following the steps presented above.

Expenses and services of consumer durables

The data for the expenses on consumer durables are collected from Eurostat (2024c) where data for �nal
consumption aggregated by durability can be collected in current million euros and units of national currency.
Only the data for the �nal consumption expenses of households on durable goods is selected here.

As mentioned above, the data for services of consumer durables is based on the data collected for mea-
suring the costs of consumer durables. However, since consumer durables are expected to last for 8 years,
we need data about the expenses on consumer durables until 1988 to calculate the stock of durable goods in
1995. For some countries (Denmark, Finland and France), this data is readily available. For other countries,
this data needs to be extrapolated for several years. For countries that have GDP and GDP de
ator data
from 1987 onwards, the trend in GDP was used to extrapolate the data of expenses on consumer durables
because there is a strong positive correlation between these series. The expenses on consumer durables were
extrapolated between 1988 and the �rst available data point using GDP for Austria, Belgium, Germany,
Greece, Ireland, Italy, Luxembourg, Netherlands, Portugal, Spain and Sweden. For the remaining countries,
the data for GDP and/or GDP de
ator is not available early enough to use the trend in GDP to extrapo-
late the spending on consumer durables. For some of these countries (Bulgaria, Cyprus, Czechia, Hungary,
Malta, Poland, Romania and Slovenia), the data for the expenses on consumer durables is only missing
for the three years or less and was hence extrapolated using memory items. For the remaining countries
(Croatia, Estonia, Latvia, Lithuania and Slovakia), where data is missing for more than 3 years, the data
for the expenses on consumer durables for the missing years was extrapolated using a linear trend.
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Illustration

Figures 4 and 5 present the evolution of the value of individual consumption expenditures and AIC in
�gures 4a and 5a and services and costs of consumer durables in �gures 4b and 5b for Italy and Slovakia,
respectively. These two countries were selected because over the study period they present the lowest and
highest increase of individual consumption expenditures, respectively. It is interesting to see that for both
countries, the value of individual consumption is almost equal to the value of AIC throughout the entire
period. This common evolution of the two measures shows that the correction for consumer durables has
little impact on the component.

For Italy, we can see that when the services from consumer durables are higher than their costs, between
2012 and 2014, the value of individual consumption expenditures is slightly higher than AIC. Additionally,
we see that the low increase in the total individual consumption expenditures comes from the increase in AIC
but is so small because of the decrease in the correction for consumer durables. Indeed, the expenditures
on consumer durables decreased over time, which also has a negative impact on the services from consumer
durables even though these services still increased slightly over the years. For Slovakia, the big increase
in individual consumption expenditures is caused by big increases in AIC and the correction for consumer
durables.

Figure 4: Evolution of the AIC and the individual consumption expenditures (Panel A), and evolution of
the services and costs from consumer durables (Panel B) in Italy.

Panel A Panel B

Note: The values presented are the total value (not in per capita terms) and measured in million euros in 2015 prices.
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Figure 5: Evolution of the AIC and the individual consumption expenditures (Panel A), and evolution of
the costs and services from consumer durables (Panel B) in Slovakia.

Panel A Panel B

Note: The values presented are the total value (not in per capita terms) and measured in million euros in 2015 prices.

3.3.3 Shadow economy ( S)

The shadow economy is de�ned by Elgin et al. (2021) as including \activities that, if recorded, would
contribute to GDP, and does not cover illegal activities or household production (Medina and Schneider,
2018; Schneider et al., 2011)" (p. 7). The value of the shadow economy in the di�erent countries is included
in both ISEWs because, like unpaid work, the shadow economy is not accounted for in the System of National
Accounts (SNA) because its activities are not traded on the market and hence di�cult to quantify. Still, the
shadow economy is part of the economy and the legal activities taking place in the shadow economy should
be accounted for as bene�ts because of their welfare contributions.

Methodology

The value of the shadow economy in any given year is calculated by multiplying the size of the shadow
economy as a percentage of GDP by that year's GDP in million euros (2015 prices):

S = 0 :5 � size of shadow economy� GDP (7)

The size of the shadow economy used in this component does not account for illegal activities. However,
some of the things included in the measure of the shadow economy presented by Elgin et al. (2021) could also
be accounted for in other components of our ISEWs such as AIC or unpaid work. For example, the value of
childcare could lead to double counting because it could be included in both the unpaid work component and
in the shadow economy component. This situation would arise if someone who is paid to take care of someone
else's children and does not declare it, such as a teenager doing babysitting. Similarly, double-counting with
AIC could arise in case people buy and consume products that are homemade and sold by someone who does
not have an o�cial business registration. To avoid double counting with the other components, we follow
Van der Slycken and Bleys (2023) and only include half of the value of the shadow economy as a component
of our ISEWs. Our estimate of the size of the shadow economy is hence relatively conservative (Van der
Slycken and Bleys, 2023).

Data

The size of the shadow economy as a percentage of the country's GDP is collected from a World Bank
database constructed by Elgin et al. (2021). The GDP in million euros in 2015 prices is used to calculate
the size of the shadow economy to get estimates of the size of the shadow economy in million euros 2015
directly.
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Illustration

To illustrate this data, the size of the shadow economy in the di�erent countries was compared. The
graph in �gure 6 represents the evolution of the size of the shadow economy as a percentage of GDP in
Austria, Bulgaria, Ireland and Italy. Within the dataset, Austria has the lowest size of shadow economy as a
percentage of its GDP in 2015 (9.8%) and Bulgaria the highest (33%), this is why these two countries were
selected to illustrate the data. Additionally, Ireland and Italy were also selected because they experienced
the highest decrease (-15.39%) and increase (2.56%), respectively, of the size of their shadow economy over
the whole period.

Figure 6: Evolution of the size of the shadow economy (as % of GDP) in di�erent countries.

Note: The size of shadow economy for each country is measured in percentage of that country's GDP.

3.3.4 Non-defensive collective government consumption ( Gc)

The non-defensive government expenditures included in both ISEWs represent the \goods and services
produced by the general government but consumed by households collectively" (Van der Slycken and Bleys,
2023, Appendix p.7). The general government is de�ned as including "institutional units which are non-
market producers whose output is intended for individual and collective consumption, and are �nanced by
compulsory payments made by units belonging to other sectors, and institutional units principally engaged
in the redistribution of national income and wealth" and has "four subsectors: the central government, the
state government, the local government, and the social security funds" (Eurostat, 2023d). More precisely,
the expenditures considered here are the expenditures on general public services, housing and community
amenities, and recreation, culture and religion as they are considered to be bene�cial to the population's
welfare. All other government expenditures that cannot be attributed to individuals are hence considered
to be defensive (Van der Slycken and Bleys, 2023). The expenditures made by the government on defence,
public order and safety, and environmental protection are hence, for example, considered to be defensive.

Methodology

The total value of the non-defensive collective government expenditures is the sum of the values of the three
above-mentioned types of expenditures:

Gc = general public services expenditures

+ housing and community amenities expenditures

+ recreation, culture and religion expenditures

(8)

Data

The data of the value of these three types of expenditures is collected from Eurostat (2024g) in current
million euros or units of national currencies for all countries and converted into million euros in 2015 prices
following the steps presented previously.
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Illustration

Two countries, Greece and Lithuania are selected to show the evolution of the size of the government
expenditures and of the importance of each type of expenditure over the whole period. These two countries
are selected because of the big changes over time in the total value of government expenditures. Greece
is the country with the third highest rate of decrease of the whole period, after the Netherlands and Italy.
Lithuania is the country with the strongest increase over the whole period. These illustrations are presented
in �gures 7 and 8, respectively.

In both cases, the expenditures on general public services are the most important and hence driving the
trend over time of the component. Indeed, in Greece, the spending on housing and communities amenities
and on recreation, culture and religion increased over the whole period, but due to the high decrease in
spending on general public services, the overall component decreased. These expenditures started falling
after the �nancial crisis. For Lithuania, all types of spending increased over the whole period but the
spending that increased the most is the one on recreation, culture and religion.

Figure 7: Evolution of the non-defensive government expenditures in Greece.

Note: The expenditures are valued in million euros in current prices.

Figure 8: Evolution of the non-defensive government expenditures in Lithuania.

Note: The expenditures are valued in million euros in current prices.

3.3.5 Defensive, Intermediate and Rehabilitative (Private) Expenditures ( DIRE p)

As the value of actual individual consumption is included in the component measuring the private consump-
tion expenditures (see section 3.3.2) and that this variable includes some private defensive expenditures, we
include a component adjusting the value of the private expenditures taken into account in our ISEWs.2 The

2The public expenditures do not need to be adjusted because only the non-defensive expenditures are included, as explained
in section 3.3.4.
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expenditures that are classi�ed as defensive, intermediate and rehabilitative in both ISEWs are expenditures
that do not increase welfare but that are needed simply to maintain a certain level of welfare. Considering
the fact that these expenditures do not increase the individuals' welfare, we deduct their estimated value
from the ISEWs in order to correct the private consumption expenditures included in section 3.3.2.

Methodology

The DIRE component for a country is calculated by adding the estimated expenditures on di�erent defensive,
intermediate and rehabilitative goods and services to the estimated costs of road accidents in this country:

DIRE p = expenditures on DIRE goods and services + Costs of road accidents (9)

Where
expenditures on DIRE goods and services = 0:25� Food expenditures

+ 0 :25� Alcohol expenditures + tobacco and narcotics expenditures

+ insurance expenditures + �nancial services expenditures

(10)

and
Costs of road accidents = 1:02� Number of road fatalities � Cost of road fatalities

+ 2 :25� Number of road injuries � Cost of road injuries
(11)

As a �rst step in accounting for the expenditures on defensive, intermediate and rehabilitative goods
and services, we subtract (parts of) the expenditures made by individuals on food, alcohol, tobacco and
narcotics, insurance and �nancial services. Following previous studies, only 25% of the expenditures on food
and alcohol are excluded from the ISEWs due to food and beverages being wasted and/or overconsumed
(Van der Slycken and Bleys, 2023; Talberth and Weisdorf, 2017), while the other expenditures mentioned
above are fully excluded. The expenditures on food and alcohol are treated di�erently than the expenditures
on tobacco, narcotics, insurance and �nancial services because only parts of the expenditures on food and
alcohol are considered defensive. Indeed, only the part of expenditures on food and alcohol representing the
waste of these goods and/or the overconsumption of these goods is included because wasting these goods
and overconsuming them does not increase welfare.

In a second step, (parts of) the costs of road accidents are excluded from the ISEWs as they constitute
defensive expenditures. These costs are calculated by multiplying the number of road accidents leading to
injuries and fatalities by their respective average costs per accident.

Data

Expenditures on defensive, intermediate and rehabilitative goods and services

The data for the �rst part, expenditures on defensive, intermediate and rehabilitative goods and services, is
collected from Eurostat (2024d) for all countries, in current million euros or units of national currency, from
a database containing details on �nal consumption expenditures. The data for food, alcohol, insurance and
�nancial services expenditures is collected directly from Eurostat (2024d) while the data for tobacco and
narcotics has been calculated manually by deducting the expenditures on alcohol from the expenditures on
alcohol, tobacco and narcotics, in order to get only the expenditures on tobacco and narcotics.

Costs of road accidents

For the second part, the data for the number of injuries and fatalities because of road accident are collected
from OECD (2023b). The database presented by the OECD only includes the number of fatalities and
injuries following car accidents without di�erentiating between the di�erent states of severity of the injuries.
Next, the approximation of the direct and indirect costs of road injuries and fatalities is taken from a study
by Bickel et al. (2006).

Regarding the costs of injuries, several choices are made to value the costs of car accidents. Firstly, Bickel
et al. (2006) make a distinction between the costs of serious and slight injuries but this distinction is not
done when looking at the number of injuries following car accidents. We chose to focus on the costs of slight
injuries to keep a conservative estimate. Using this cost estimate for the total number of injuries following a
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car accident reduces the total costs. Secondly, the costs estimated by Bickel et al. (2006) are given only for
the year 2002. The costs for the years before and after 2002 are extrapolated using the trend in national GDP
measured in current million euros or units of national currency, as suggested by the authors (Bickel et al.,
2006, p. 89-90). Thirdly, to account for the unreported road accidents and following the recommendations
of Bickel et al. (2006), we correct the number of road accidents by multiplying the number of fatalities by
1,02 and the number of slight injuries by 2,25.

For some countries, the data for the number of road fatalities and injuries or for the costs of road accidents
is not available so tailored solutions have been applied. For Cyprus, the number of road fatalities and injuries
is not available from OECD (2023b). The data was hence collected from CyStat (2021) which gives tables
showing the number of road fatalities and injuries in Cyprus. For Denmark, the number of road injuries from
the OECD database is only available until 2019. The number of road injuries for 2020 was then collected
from the website of Statistics Denmark (2023). The data for number of road injuries in Luxembourg also
stops before the end of the period covered in this study, in 2018. The number of road injuries in Luxembourg
in 2019 and 2020 was collected from LU'STAT (2023). For Malta, the OECD database only presents the
number of road fatalities and injuries for the years between 1999 and 2017. On the website of the National
Statistics O�ce (1996, 2019, 2021), press releases present the total number of casualties and deaths from road
accidents, allowing to collect the necessary data for the number of road fatalities and injuries (by subtracting
the number of deaths from the total number of casualties) for the years 1995 and 2018 to 2020. The news
releases do not cover the years 1996 to 1998 so the data for these years has been interpolated using the
available information for 1995 and 1999. Some data for the number of road injuries is also missing for the
Netherlands, for the years 2010 until 2020. The SWOV (2023) presents some data about road accidents that
could be used to �ll in the gap. However, the data presented by the SWOV (2023) is considerably di�erent
when compared to the data collected from the OECD database for the years 2000 to 2009. For this reason,
the data from the SWOV (2023) for the years 2010 until 2020 should be adjusted to ensure that they are
comparable to the data for earlier years and other countries. The data for the years 2010 until 2020 from
the SWOV (2023) was adjusted by calculating the average of the ratio between the OECD (2023b) data and
the SWOV (2023) data for the years 2000 to 2009 and multiplying the SWOV data by this average ratio to
scale it down to a level that is similar to the OECD data. Finally, for Romania, the number of deaths and
injuries caused by road accidents for 2020 was collected from the Romania - Institutul National de Statistica
(2022) because it is not available in the OECD database used for the other years.

For Bulgaria, Croatia and Romania, the costs of road accidents are not calculated by Bickel et al. (2006).
For these countries, the costs of road accidents have been estimated using the average of the costs for road
fatalities and injuries that are available for other EU countries. The costs of road fatalities and injuries are
the same for these three countries in 2002 but diverge for the years before and after that because they are
extrapolated using the trend in national GDP of the respective countries.

Illustration

Figures 9 and 10 show the evolution of the total amount spent on defensive, intermediate and rehabilitative
expenditures in Estonia and Italy, respectively. These two countries are selected because of the growth rate
of the component over the whole period. Estonia is the country with the second highest growth rate after
Slovakia while Italy is the only country that experienced a decrease over the whole period.

In both cases, we see that the costs of road accidents presented in panel B play a minor role in the
evolution and size of total defensive, intermediate and rehabilitative expenditures. This minor impact on
the total defensive, intermediate and rehabilitative expenditures is due to the low value of the costs of road
accidents compared to the value of the expenditures on defensive, intermediate and rehabilitative goods and
services. Indeed, the costs of road accidents represent, on average, 1.12% of the total defensive, intermediate
and rehabilitative expenditures in Estonia, and 1.49% in Italy.

The evolution of the cost estimates of road accidents is following the evolution of the countries' GDP.
In both countries, the costs of road accidents decreased over the years even though the costs, following the
evolution of GDP, increased over the years. In both cases, the overall decrease in the costs of road accidents
is hence due to the decrease in the number of road injuries and fatalities over the years.
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Figure 9: Evolution of defensive, intermediate and rehabilitative expenditures (Panel A) and costs of road
accidents (Panel B) in Estonia

Panel A Panel B

Note: the expenditures and costs are valued in million euros in 2015 prices.

Figure 10: Evolution of defensive, intermediate and rehabilitative expenditures (Panel A) and costs of road
accidents (Panel B) in Italy.

Panel A Panel B

Note: the expenditures and costs are valued in million euros in 2015 prices.

3.3.6 Welfare losses from income inequality ( INQ )

The welfare losses from income inequality are included in both indexes to adjust the above consumption
components to the diminishing returns of utility that people experience as they get richer.3 The more
unequally incomes are distributed in a given society, the lower the welfare gained from the same amount of
consumption and the higher the estimated losses would be. For these reasons, the welfare losses from income
inequality are deducted from the ISEWs.

Methodology

The value of the component is estimated by multiplying the total net consumption by an inequality adjust-
ment index:

INQ = net consumption � DMUI (12)

The value of net consumption in the above equation is equal to the individual consumption component
calculated previously (including the AIC and the costs and services of consumer durables) to which the value

3This idea of diminishing returns of utility is for example supported by the futility limit introduced by Daly (2014).
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of the shadow economy is added. Next, the value of defensive, intermediate and rehabilitative expenditures
is deducted to get the total value of net consumption.

Di�erent studies have used di�erent ways to account for the welfare losses of income inequality in welfare
measures. In this study, we follow Van der Slycken and Bleys (2023) and other studies such as Talberth
and Weisdorf (2017) and construct the inequality adjustment index based on diminishing marginal utility
of income using a su�ciency threshold. Since we are looking at the diminishing marginal utility return of
income, we calculate the actual average equivalised disposable income4 per decile for each country. The
actual average equivalised disposable income per decile5 is calculated by multiplying the share of national
equivalised income in each decile6 by the GDP in million euros (2015 prices) and dividing by the population
per decile which is the yearly total population divided by 10.

Based on a su�ciency threshold, a number of income deciles are adjusted to re
ect the diminishing
marginal utility of income above a certain threshold. Indeed, comparing the value of a country-speci�c
su�ciency threshold to the average income in each decile allows us to determine in which decile the su�ciency
threshold is crossed. Since the su�ciency threshold is found to be between two deciles, the last unadjusted
decile that is included in the sum of adjusted and unadjusted deciles is the lowest of the two. Following
Talberth and Weisdorf (2017) and Van der Slycken and Bleys (2023), the average income in the deciles
above the su�ciency threshold is adjusted by multiplying the su�ciency threshold by the natural logarithm
of the division of the average income in the decile by the su�ciency threshold and adding the value of the
su�ciency threshold, as shown in equation 13. Following this adjustment, the average income in the �rst
deciles is usually included in full (except when the threshold is below the average income in the �rst decile, as
in Luxembourg), but in the deciles that are above the su�ciency threshold, the average income is \corrected"
for decreasing marginal utility (see panel A in �gures 11 and 12), making the average income in the adjusted
decile lower than in the unadjusted decile.

Adjusted income = su�ciency threshold � ln(
average income in given decile

su�ciency threshold
)

+ su�ciency threshold
(13)

The inequality adjustment index (DMUI) is based on a ratio calculated by dividing the sum of the average
income in the unadjusted and adjusted deciles (orange bars in panel A of �gures 11 and 12)7 by the sum
of the average income in all unadjusted deciles (blue bars in panel A of �gures 11 and 12). The inequality
adjustment index is calculated following equation 14.

DMUI = 1 �
sum of average income in unadjusted and adjusted deciles

sum of the average income in the 10 unadjusted deciles
(14)

The inequality adjustment index is higher when the su�ciency threshold is in lower deciles because in
that case, the sum of deciles including some adjusted ones is more di�erent than the sum of only unadjusted
deciles, leading to a lower ratio. The higher the inequality adjustment index, the higher the losses from
income inequality. In short, this component shows how consumption translates into welfare. The ISEW
takes into account the decreasing marginal utility of income above a certain threshold, so that increases in
income do not necessarily translate one on one into increases in welfare. In other words, the �rst part of
net consumption is always accounted fully in the ISEWs but for countries with higher levels of income and
more inequality, welfare losses are deducted from the ISEWs to correct consumption for decreasing marginal
utility.

4The disposable income is \the total income of a household, after tax and other deductions, that is available for spending
or saving" (Eurostat, 2021). By dividing this disposable income by the number of household members, the disposable income
is equivalised, meaning that it takes into account the di�erences in the size and composition of households (Eurostat, 2021;
Van der Slycken and Bleys, 2023).

5Referred to as \average income" for simplicity.
6The share of national equivalised income in the relevant decile is the share of national disposable income in the relevant

decile as a percentage of total national disposable income (Eurostat, 2023c). More speci�cally, the share of national equivalised
income in each equivalised disposable income decile group is equal to the equivalised disposable income after social transfers of
the decile group divided by the total equivalised disposable income after social transfers (Eurostat, 2023c).

7The total number of deciles included is always 10. The number of adjusted deciles depends on the su�ciency threshold,
only the deciles containing an income higher than the threshold are adjusted.
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Data

The data sources for calculating the net consumption are presented in the previous sections 3.3.2, 3.3.3 and
3.3.5.

The share of national income per decile needed to calculate the average income per decile is collected from
Eurostat (2024b). The data collected show the shares of national equivalised disposable income measured
in PPS in each decile. This data for 2002 is missing for all countries and is then calculated by taking the
average of the 2001 and 2003 values when these are available. For some other countries, more data had to be
extrapolated or interpolated, we used similar techniques in similar cases between the countries. When data
is completely missing for the beginning of the period studied, we used memory items for all the missing years
and using the �rst available data point. This technique has been used for Bulgaria (1995-2005), Croatia
(1995-2009), Cyprus (1995-2004), Czechia (1995-2004), Denmark (1995-2002), Estonia (1995-2003), Finland
(1995), Hungary (1995-2004), Latvia (1995-2004), Lithuania (1995-2004), Malta (1995-2004), Poland (1995-
2004), Romania (1995-2006), Slovakia (1995-2004), Slovenia (1995-2004), Sweden (1995-2003). For Finland,
France, Italy, Portugal and Spain, the value for 2003 is missing in addition to the missing value of 2002.
These two values were interpolated using a linear trend and the values for 2001 and 2004. For Germany and
the Netherlands, the values for the years 2002 to 2004 are missing from the collected data. These values
were interpolated using the values for 2001 and 2005. The value for 2003 is calculated by taking the average
of these two values while the values for 2002 and 2004 are calculated by taking the average of the values for
2003 and 2001 or 2005, respectively.

The remaining data needed for calculating the average income per decile, the total population and the
GDP in million euros in 2015 prices are collected from the same source as those presented in section 3.2.

The su�ciency threshold considered in this component is taken from Hickel (2020) and is �xed at 20,000
US$ in 2011 prices. To calculate the su�ciency threshold for each country, we �rst de
ated the threshold
to get it in 2015 prices and then the speci�c purchasing power parity (PPP) exchange rate in 2015 for each
country, collected from OECD (2023a), was used to get a country-speci�c su�ciency threshold in euros in
2015 prices. For some countries, the PPP exchange rate with the US dollar is given in national currency per
US dollar. In this case, that PPP exchange rate is divided by the exchange rate with the euro in 2015 to get
the PPP exchange rate in euro per US dollar in 2015.

Illustration

Figures 11 and 12 below show the e�ect of adjusting the deciles where average income is higher than the
su�ciency threshold for France and Hungary. In both �gures, panel A illustrates the di�erence in average
income between unadjusted and adjusted deciles in the year 2015. The two countries were speci�cally chosen
because France is a country where a lot of deciles are adjusted in 2015 since the only unadjusted decile is the
�rst one, while in Hungary fewer deciles are adjusted in 2015 since only the six top deciles are adjusted. In
both �gures, panel B shows the evolution of the net consumption and the actual welfare losses deducted from
the ISEWs. In both countries, the welfare losses more or less follow the evolution of the net consumption
as these losses increase throughout the period. When looking at Hungary, it can clearly be seen that at the
beginning of the period, the welfare losses are really low compared to those at the end of the period. This
di�erence is caused by the fact that the threshold is falling in higher deciles at the beginning of the period
than at the end of the period, which is the result of economic growth pushing the threshold towards lower
deciles because of an increase in incomes.
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Figure 11: Comparison between unadjusted and adjusted average income per decile in 2015 (Panel A) and
evolution of net consumption and welfare losses from income inequality between 1995 and 2020 (Panel B)
for France

Panel A Panel B

Note: The average income per decile is measured in euros in 2015 prices. The red line on panel A indicates which deciles are
left unadjusted (to the left) or are adjusted (to the right). The net consumption and welfare losses are measured in million

euros in 2015 prices.

Figure 12: Comparison between unadjusted and adjusted average income per decile in 2015(Panel A) and
evolution of net consumption and welfare losses from income inequality between 1995 and 2020 (Panel B)
for Hungary

Panel A Panel B

Note: The average income per decile is measured in euros in 2015 prices. The red line on panel A indicates which deciles are
left unadjusted (to the left) or are adjusted (to the right). The net consumption and welfare losses are measured in million

euros in 2015 prices.
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3.3.7 Narrow Ecological Costs ( NEC )

Ecological costs are included in our welfare indexes because they have a negative impact on individuals'
welfare experiences. This component is the �rst one where we make a di�erence between the Bene�ts and
Costs Experienced and the Bene�ts and Costs of Present Activities. Indeed, when looking at the bene�ts
and costs experienced in the present and within a given country (ISEW BCE ), we include only the \narrow"
ecological costs (NEC) that are currently experienced as a result of present or past activities. In this
component, the environmental costs resulting from current activities that are shifted into the future or occur
outside of domestic boundaries (i.e., ecological costs related to trade) are not included here.

NEC = current costs of air pollution + ecosystem costs of nitrogen pollution

+ costs of extreme weather events
(15)

The narrow ecological costs consist of three di�erent subcomponents: the current costs of air pollution,
the ecosystem costs of nitrogen pollution and the costs of extreme weather events. The value of the three
components in million euros (2015 prices) are added up to obtain the total value of narrow ecological costs
in million euros (2015 prices) to be deducted when calculating theISEW BCE .

Figures 13 and 14 show the evolution of the costs of the three NEC subcomponents in two countries,
Croatia and Slovenia, over the whole study period. These two countries were selected to illustrate the data
because of the evolution of the value of the component over the whole period. Croatia is the country with
the strongest increase. Interestingly, the total value of the narrow ecological costs only increased in two
other countries: Latvia and Lithuania. Among the many other countries where the total value of narrow
ecological costs decreased, Slovenia is the country with the second strongest decrease after Belgium.

In both countries, we see that the subcomponent that a�ect NEC the most is the ecosystem costs of
nitrogen pollution, followed by the current costs of air pollution. These two subcomponents decrease over
time for both countries. The costs from extreme weather events are very volatile in both countries and over
the whole period. The increase in the total value of NEC for Croatia is actually caused by a peak in the
costs of extreme weather events in 2020.

Figure 13: Evolution of the costs of NEC subcomponents in Croatia.

Note: The costs are measured in million euros in 2015 prices.
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Figure 14: Evolution of the costs of NEC subcomponents in Slovenia.

Note: The costs are measured in million euros in 2015 prices.

Current costs of air pollution

The current costs of air pollution is the �rst subcomponent of the narrow ecological costs included in the
ISEW BCE .

Methodology

This subcomponent is estimated by taking into account the emissions of di�erent types of air pollutants over
the years and multiplying these emissions by country-speci�c cost estimates for each type of pollutant:

Current costs of air pollution = 0 :2 � ((emissionsPM2:5 � cost estimatePM2:5)

+ (emissions NH 3 � cost estimateNH 3) + (emissions NOx � cost estimateNOx )

+ (emissions NMVOC � cost estimate NMVOC) + (emissions SOx � cost estimateSO2))

(16)

Since NEC only takes into account the impact of (past and present) emissions on current experiences, we
need to include only the present costs associated with these air pollutants. To do that, an adjustment of the
total costs of air pollution is needed. Indeed, the cost estimates presented by the European Environment
Agency (2014) take into account the acute (short-term) and chronic (long-term) e�ects of air pollution,
without specifying what part of the cost estimate represents each of these e�ects. Since we need to take into
account only the present costs of air pollution and not the future costs, we follow Van der Slycken and Bleys
(2023) (who followed Lawn (2008a) who made a similar adjustment) and assume that only 20% of the costs
of air pollution are experienced in the present. The current costs of air pollution included in NEC are hence
equal to 20% of the total costs of air pollution in each year, as shown in equation 16.

In this component we only include emissions within a country's borders, meaning that we include only the
production-based emissions. Following Van der Slycken and Bleys (2023), the pollutants that are accounted
for are the particulate matter < 2.5 µm (PM2:5), ammonia (NH 3), nitrogen oxides (NOx ), non-methane
volatile organic compounds (NMV OC ) and sulphur oxides (SOx ).

Data

The data about the emissions for each pollutant in the di�erent countries and years is available from Eurostat
(2023a) and was collected in tonnes of pollutant.

The cost estimates for each of these pollutants are taken from a study by the European Environment
Agency (2014). This study calculates the country-speci�c damage costs per tonne of di�erent pollutants.
They calculate two \contrasting but complementary approaches for valuing health damage caused by main
air pollutants": the Value of a Statistical Life (VSL) and the Value of a Life Year (VOLY) (European
Environment Agency, 2014, p.23). While the VSL gives \an estimate of damage costs based on how much
people are willing to pay for a reduction in their risk of dying from adverse health conditions", the VOLY is
\an estimate of damage costs based upon the loss of life expectancy and takes into account the age at which
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deaths occur" (European Environment Agency, 2014, p.23). The former cost estimate is usually higher than
the later one. In this study, the VOLY, taking into account the loss of life expectancy, is chosen to measure
the value of the cost of air pollution because, by accounting for the years of life lost, it provides information
that is more useful for this study than the VSL that only gives the value of a statistical life (Van der Slycken
and Bleys, 2023; European Environment Agency, 2014). The European Environment Agency (2014) report
provides VOLY cost estimates in euros/tonne of pollutant for PM2:5, NH 3, NOx and NMVOC. The cost
estimate for sulphur oxides (SOx ) is not given by the European Environment Agency (2014) but the cost
estimate that they provide for sulphur dioxide (SO2) can be used instead becauseSO2 is the one with the
highest concentration in the group of sulphur oxides and can be used as \the indicator for the larger group of
gaseous sulphur oxides" (US Environmental Protection Agency, 2024). The cost estimates are collected from
the European Environment Agency (2014) report in 2005 prices (¿ /tonne) and are transformed into 2015
prices using the country-speci�c GDP de
ators in euros. The cost estimates are speci�c for each country
and pollutant but do not vary over the years in our study because the European Environment Agency (2014)
report only provides a single cost estimate for the year of the study. These estimates are di�erent for the
di�erent countries because they depend on country-speci�c characteristics, such as the overall pollution load
of the atmosphere and the spatial location of emission sources.

Illustration

Figures 15 and 16 present the evolution of the production-based emissions in two countries over the study
period. These two countries were selected because Czechia has the second strongest decrease in the total
value of the current costs of air pollution, after Bulgaria, and Romania has the third weakest decrease in the
total value of current costs of air pollution, after Austria and Croatia. Since the cost estimates presented
in table 5 are constant over time, the decrease in the total value of the current costs of air pollution comes
from the decrease in the amount of emissions over the period, as seen in the two �gures.

In both countries, the SOx emissions are clearly higher than the others at the beginning of the period, and
decreasing the most over time, ending up being among the least important emissions in 2020. Additionally,
the amount of emissions fromNMV OC and NOx are similar to each other and decreasing over time in both
cases, becoming the most important emissions after the decrease of theSOx emissions. The lowest amount
of emissions are for thePM2:5 and NH 3.

Figure 15: Evolution of some production-based emissions in Czechia

Note: The emissions are measured in tonnes.
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Figure 16: Evolution of some production-based emissions in Romania

Note: The emissions are measured in tonnes.

Table 5: Pollutant-speci�c cost estimates

Pollutant Average across EU27 Czechia Romania
PM2:5 ¿ 33,928.54 ¿ 49,858.71 ¿ 54,703.72
NH 3 ¿ 11,837.34 ¿ 24,150.51 ¿ 17,512.68
NOx ¿ 5,766.16 ¿ 8,026.00 ¿ 11,514.07

NMVOC ¿ 1,763.21 ¿ 2,594.07 ¿ 1,777.65
SOx ¿ 13,803.82 ¿ 15,605.69 ¿ 16,362.34

Note: The estimates are measured in VOLY ¿ /tonne in 2015 prices.
The red estimate is the highest estimate among EU countries.

Ecosystem costs of nitrogen pollution

Following Van der Slycken and Bleys (2023), we include a measure of the costs of nitrogen pollution in the
ecological costs measures. This component is included in the NEC because we look at the current ecosystem
costs within domestic borders.

Methodology

Still following Van der Slycken and Bleys (2023), we only include the ecosystem costs of nitrogen pollution
and disregard the health and climate impacts to avoid double-counting with the other components such
as the costs of air pollution. These ecosystem costs of nitrogen pollution are calculated by multiplying the
amount of pollution from certain pollutants by speci�c cost estimates and adding up the costs across di�erent
pollutants:

Ecosystem costs of nitrogen pollution = (emissionsNH 3 � ecosystem cost estimateNH 3)

+ (emissions NOx � ecosystem cost estimateNOx )

+ ( N r consumption � ecosystem cost estimateN r )

(17)

The pollutants that are included in this component are the emissions of ammonia (NH 3) and nitrogen
oxides (NOx ). Additionally, the consumption of inorganic fertilizers is included as a proxy for the costs of
reactive nitrogen (N r ) losses to rivers and seas from agricultural sources.

Data

The data on the amount of annual emissions for the two pollutants included in this subcomponent are
available from Eurostat (2023a) and collected in tonnes. The data regarding the consumption of inorganic
fertilizers is also available from Eurostat (2024a). For this pollutant the data are only available for all EU
countries from 2000 onwards. For the �rst �ve years of the study, memory items were used to deal with
missing data.

Funded by the European Union in
the framework of the Horizon Europe

Research Innovation Programme
under grant agreement N °101094211.

28



Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

The cost estimates for the ecosystem costs of nitrogen pollution are taken from a study by Van Grinsven
et al. (2013). In a table, they present the costs associated with the emission ofNOx and NH 3 in the air,
as well as the costs associated with theN r losses to rivers and seas. For all pollutants, we collected only
the data for the ecosystem costs and disregarded the others. ForNOx and NH 3, we focus on the ecosystem
costs from all sources while forN r , we only take into account the ecosystem costs from agricultural sources.
Van Grinsven et al. (2013) present ranges for the cost estimates of the di�erent pollutants in billion euros
per year in 2008 prices. Taking the average of these ranges for each pollutant in 2008, multiplying this by
1000 (to get million euros) and dividing this average by the total emissions for the given pollutant in the
EU27 in 2008 gives a cost estimate in million euros per tonne of pollutant in 2008 prices. After multiplying
this cost estimate by 1,000,000 and using the EU's GDP de
ator, we obtain the cost estimate in¿ per tonne
in 2015 prices for each pollutant. This cost estimate is then used to value the pollution fromNOx , NH 3

and the run-o� of inorganic fertilizers to the rivers and seas. Only one cost estimate is given for the whole
EU by Van Grinsven et al. (2013) so for all countries and years, the same cost estimate is used for each of
the di�erent pollutants included.

Furthermore, the inclusion of the consumption of inorganic fertilizers to proxy for the run-o� of reactive
nitrogen to rivers and seas from the agricultural activities allows to account for the cost of water pollution
which hence does not have to be included as a separate subcomponent in the narrow ecological costs.

Illustration

Figures 17 and 18 show the evolution of the three pollutants considered here over the study period for
Latvia and the Netherlands, respectively. These two countries were selected because of the evolution of their
total value of the ecosystem costs of nitrogen pollution. Latvia exhibits the strongest increase in the total
value of the ecosystem costs of nitrogen pollution while the Netherlands has the strongest decrease of these
costs. In both cases, the changes in the total ecosystem costs of nitrogen pollution are due to the changes
in the amount of emissions from the di�erent sources because, as shown in table 6, the cost estimates of the
emissions from the di�erent sources are constant over time and for all countries.

From the graphs, we can see that in both cases the emissions fromNH 3 are relatively stable over time
while emissions fromNOx are decreasing over time. However, the pollution fromN r linked to agricultural
activities evolved in opposite directions in the two countries. In Latvia, the pollution from inorganic fertilizers
increased a lot over the period while it slightly decreased for the Netherlands. This di�erence explains the
di�erence in the evolution of the total ecosystem costs from nitrogen pollution.

Figure 17: Evolution of di�erent types of nitrogen pollutants in Latvia.

Note: The emissions are measured in tonnes.
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Figure 18: Evolution of di�erent types of nitrogen pollutants in the Netherlands.

Note: The emissions are measured in tonnes.

Table 6: Pollutant-speci�c ecosystem cost estimates

Pollutant Ecosystem cost estimate
NH 3 ¿ 12,367.19
NOx ¿ 5,063.86
N r ¿ 6,521.70

Note: The cost estimates are measured in ¿ /tonne in 2015 prices.

Costs of extreme weather events

The costs of extreme weather events is the last subcomponent included in the narrow ecological costs. These
costs are regarded as the costs of climate change that are currently being experienced in any given country.

Methodology

In order to avoid double-counting with the DIRE expenditures (that already exclude expenditures on in-
surance from the ISEWs), we only take into account the uninsured costs of extreme weather events in this
subcomponent. These uninsured costs are calculated by subtracting the insured losses from extreme weather
events from the total losses from those events:

Costs of extreme weather events = Total economic losses from extreme weather events

� Insured economic losses from extreme weather events
(18)

Data

The data for this subcomponent are collected from the Climate ADAPT (2023) platform which presents
parts of the CATDAT dataset by Risklayer (2024). From this platform, it is possible to collect data for both
the total losses from extreme weather events as well as the total insured losses from these events. Taking the
di�erence between both estimates allows us to calculate the amount of losses from extreme weather events
that are uninsured and hence directly a�ect the population. This dataset contains data about weather- and
climate-related extremes as well as geotechnical hazards. The data collected encompasses the losses from
these di�erent types of events, hence covering the losses from hydrological events, meteorological events,
climatological events (heatwaves and others) and geophysical events. These costs are expressed in million
euros in 2022 prices and converted into million euros in 2015 prices by using the countries' GDP de
ators
in euros.

Illustration

The �gures 19 and 20 show the evolution of the total, insured, and uninsured economic losses from extreme
weather events for Germany and Spain over the study period. These two countries were selected because
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those are among the countries with the most available data points.
The di�erence in the proportion of insured losses between these two countries is interesting to see. In

Germany, a considerable amount of losses are not included in the welfare measure because they were insured
while in Spain, almost all economic losses are included in theISEW BCE because only a limited amount of
them were insured.

Figure 19: Evolution of the total, insured and uninsured economic losses from extreme weather events in
Germany.

Note: The costs are in million euros in 2022 prices.

Figure 20: Evolution of the total, insured and uninsured economic losses from extreme weather events in
Spain.

Note: The costs are in million euros in 2022 prices.

3.3.8 Broad Ecological Costs ( BEC )

As indicated above, the index presenting the bene�ts and cost of present economic activities includes broader
ecological costs because it looks at the impact of the economic activities taking place in the current year on
the welfare of societies here and now as well as abroad and in the future.

BEC = costs of air pollution + ecosystem costs of nitrogen pollution

+ costs of climate breakdown + costs of depleting non-renewable energy resources

+ costs of nuclear power use

(19)

This component includes more subcomponents than the narrow ecological costs because it includes costs
shifted abroad and/or into the future. The subcomponents of the broad ecological costs are the costs of
air pollution (including the costs embodied in trade), the ecosystem costs of nitrogen pollution, the costs
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of climate breakdown, the costs of depletion of non-renewable energy resources, and the costs of the use of
nuclear power.

Figures 21 and 22 present the evolution of the costs for each subcomponent of the BEC for Bulgaria and
Malta, respectively. Bulgaria is the country where the total value of the broad ecological costs decreased the
most over the whole period while Malta is the country where it increased the most.

In both cases, the most important subcomponents are the costs of climate breakdown and the costs of
depleting non-renewable energy resources. For Malta, these two subcomponents make up almost the total
value of the broad ecological costs because the costs from air pollution and the ecosystem costs of nitrogen
pollution are much lower. Additionally, the costs of nuclear power use are not visible because they are equal
to zero for Malta as there are no nuclear plants in the country. For Bulgaria, at the beginning of the period,
the costs of air pollution are quite high and important in the total value of broad ecological costs. Over time,
these costs decrease and become less important, explaining partially the decrease in total broad ecological
costs. As for Malta, the ecosystem costs of nitrogen pollution are not very important, and the costs of
nuclear power use are present but again very low.

Figure 21: Evolution of the costs for the subcomponent of BEC in Bulgaria.

Note: The costs are in million euros in 2015 prices.

Figure 22: Evolution of the costs for the subcomponent of BEC in Malta.

Note: The costs are in million euros in 2015 prices.

Costs of air pollution including trade

The subcomponent tracking the costs of air pollution in BEC starts from the same baseline numbers as the
subcomponent included in NEC (see section 3.3.7).
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Methodology

The di�erence between the costs of air pollution included in NEC and those included here, in BEC, is
that we now include the full costs of air pollution (compared to only 20% in NEC) because we also take
into account the costs of current air pollution in the future. Additionally, we also include the costs of air
pollution embodied in trade because we look at the broad costs also experienced abroad and not only within
a country's borders. The total costs of air pollution including the costs embodied in trade are calculated by
adding up the costs of current air pollution from the production-based emissions and the the costs embodied
in trade:

Costs of air pollution = costs of current air pollution + costs of air pollution embodied in trade (20)

where

Costs of current air pollution = (emissions PM2:5 � cost estimatePM2:5)

+ (emissions NH 3 � cost estimateNH 3) + (emissions NOx � cost estimateNOx )

+ (emissions NMVOC � cost estimate NMVOC) + (emissions SOx � cost estimateSO2)

(21)

and

Costs of air pollution embodied in trade = (costs from consumption� costs from production)

� cost estimate
(22)

The production-based costs of air pollution emissions are exactly the same as those partially included
in the NEC component. These costs are calculated by multiplying the amount of emissions from certain
pollutants by country- and pollutant-speci�c cost estimates. For more details, see section 3.3.7. The costs of
air pollution included in trade are calculated by multiplying the amount of air pollution embodied in trade
by a cost estimate.

Data

Details about the data used to calculate the production-based costs of air pollution can be found in section
3.3.7.

Regarding the pollution embodied in trade, it is determined based on data collected from UNEP (2024),
presenting the SCP-HAT data, and a cost estimate from Desaigues et al. (2011). The UNEP (2024) dataset
presents the damages on human health caused by emissions from consumption and from production, measured
in kilo-DALY (Disability-Adjusted Life Years). The pollutants that are taken into account in this measure
are the emissions ofPM2:5, NH 3, SO2 and NOx (UNEP, 2024). The impact of pollution embodied in trade
is calculated by subtracting the impact of pollution from production emissions from the impact of pollution
from consumption emissions. The cost estimate used to monetarily value the impact of pollution embodied
in trade comes from a study by Desaigues et al. (2011). In their study, they present di�erent VOLY estimates
in euros per life year. The one that is used in this study is the EU-wide estimate of 40,000 euro per life
year (in 2010 prices). This estimate is de
ated using the EU GDP de
ator to get the VOLY estimate in
euros per life year in 2015 prices. This VOLY estimate in 2015 prices is then used to transform the impact
of pollution measured in kilo-DALY into costs of air pollution expressed in million euros (in 2015 prices).
The same cost estimate is used for all countries and years in the sample to value the costs of air pollution
embodied in trade since Desaigues et al. (2011) provide an EU-wide estimate.

Illustration

Figures 23 and 24 present the evolution of the costs of air pollution from production and those embodied in
trade for Estonia and Malta, respectively. These two countries were chosen to illustrate this data because
of the overall evolution of their total value of the costs of air pollution, Estonia experiencing the second
strongest decrease (after Bulgaria) and Malta experiencing the strongest increase. The cost estimates used
to value the production-based costs of air pollution are the same as in table 5 while the cost estimate to
value the costs of air pollution embodied in trade is equal to 42,386.13 euro (in 2015 prices) for every country
and over the full study period.
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In both cases, the production-based costs of air pollution decreased over the study period. In contrary,
the costs of air pollution embodied in trade evolved di�erently in the two countries. In Estonia, these costs
are negative throughout the entire period8, decreasing the total value of the costs of air pollution. Still, the
overall decrease of the overall value is mainly caused by the decrease in production-based costs. In Malta,
the substantial increase in the total costs of air pollution is mainly caused by the massive increase of the
costs embodied in trade over the period. Starting from negative values, they increased a lot and, by the
end of the period studied, make up almost the total value of the total costs of air pollution because of the
decrease in the production-based costs. The big increase of the costs embodied in trade indicate that Malta
imported more and more goods, widening the gap between the emissions from production and consumption.

Figure 23: Evolution of the costs of air pollution from production and trade in Estonia

Note: The costs are in million euros in 2015 prices.

Figure 24: Evolution of the costs of air pollution from production and trade in Malta

Note: The costs are in million euros in 2015 prices.

Ecosystem costs of nitrogen pollution

This subcomponent is exactly the same as the one included in the narrow ecological costs because we assume
that the ecosystem costs of nitrogen pollution are experienced in the present and where the pollution happens.
Since the broad ecological costs include both the costs in the present and on the territory in addition to the
costs in the future and abroad, the ecosystem costs of nitrogen pollution are also added here. More details
regarding this subcomponent can be found in section 3.3.7.

8The negative costs of air pollution embodied in trade indicate that the costs from production are higher than the costs
from consumption and hence that some of the costs are incurred to produce exported goods.
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Costs of climate breakdown

The costs of climate breakdown subcomponent is the broad counterpart of the cost of extreme weather events
included in NEC. The subcomponent presenting the costs of extreme weather event is hence disregarded from
the BEC to avoid double-counting with this subcomponent measuring the costs of climate breakdown.

Methodology

The costs of climate breakdown are estimated by multiplying di�erent types of greenhouse gas (GHG)
emissions by a time-varying global estimate for the Social Cost of Carbon (SCC):

Costs of climate breakdown = (total UNFCCC emissions + emissions from international aviation

+ emissions from international navigation + CO2 emissions from biomass

+ national LULUCF emissions + (consumption emissions� territorial emissions)

+ land use change footprint) � SCC

(23)

Data

GHG emissions

We collected the emissions reported by the di�erent countries to the UNFCCC from the European Environ-
ment Agency (2024) data viewer. More precisely, we collected data for the total territorial GHG emissions
- excluding Land Use, Land-Use Change and Forestry (LULUCF) but including indirect CO2, the GHG
emissions from international aviation and navigation, the GHG emissions from national LULUCF andCO2

emissions from biomass. All emissions except the biomass emissions are expressed in tonnes ofCO2 equiva-
lents and hence include all GHG emissions.

Following Van der Slycken and Bleys (2023), the emissions from international navigation have been
adjusted to better �t the purpose of this exercise, because the emissions collected from the European Envi-
ronment Agency (2024) data viewer are based on the sales of fuels by the countries, which are not equivalent
to the international navigation activity-based emissions of a country. The countries that have important
ports typically report higher emissions from international navigation when using these sales-based emissions.
To adjust the amount of emissions from navigation and have an estimate that also re
ects the activity-based
emissions from international navigation, we use a report by Transport and Environment (2019) that presents
some estimations of the emissions from international navigation based on the country's activities for the year
2018. The sales-based estimate from the European Environment Agency (2024) data viewer is compared to
the activity-based estimate from Transport and Environment (2019) by taking the ratio between the two
estimates for the year 2018. This ratio between the sales-based 2018 estimate and the activity-based 2018
estimate is used to calculate a series of new estimates that better re
ect the activities-based estimates for
all years by dividing the sales-based estimates by the said ratio. The adjusted emissions from navigation
are then calculated by taking a combination of the sales-based estimate and the calculated activities-based
estimates. Each estimate is given a 50% weight, allowing to have a �nal estimate that re
ects the emissions
based on fuel sales and the actual activities of the given country. For land-locked countries (Austria, Czechia,
Hungary, Luxembourg and Slovakia), no estimate of activity-based emissions is provided by the Transport
and Environment (2019) report. For these countries, the emissions from international navigation were not
adjusted, the emissions taken into account are simply the sales-based emissions collected from the European
Environment Agency (2024). For two of these land-locked countries, Czechia and Hungary, the data for
international navigation is not available from the European Environment Agency (2024) data viewer. An
estimate of the emissions from international navigation was then created by using the data collected for the
three other land-locked countries. The emissions from international navigation are hence exactly the same
for Czechia and Hungary and equal to the average of the emissions for Austria, Luxembourg and Slovakia.
For some countries, there are some gaps in the data for the emissions from international navigation collected
from the European Environment Agency (2024) data viewer. For Romania, data is missing for the years
1995 to 1997 and the years 1999-2006. To �ll in the �rst gap, memory items using the data for 1998 is used.
For the second gap, the data is interpolated based on the data for 1998 and 2007. For Slovakia, no data is
available for 2000. The data points for 1999 and 2001 were then used to interpolate the data point in 2000.
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For Slovenia, the data between 1995 and 2004 was extrapolated using the trend in GDP at market prices.
The trend in GDP at market prices was also used for Malta, to extrapolate the missing data for the years
1995 until 2009 for the amount ofCO2 emissions from biomass.

Footprint emissions

In addition to these estimations of the territorial GHG emissions, two types of footprint emissions are included
to re
ect the emissions - and hence also the costs - beyond borders. The �rst footprint emission item to
be included is the amount of emissions embodied in trade. This footprint is calculated in million tonnes
of CO2 by subtracting the million tonnes of CO2 emissions from a country's production activities from the
million tonnes of CO2 emissions created by a population's consumption. These emissions are collected from
Friedlingstein et al. (2023), who collected data for the Global Carbon Budget 2023. The second footprint
measure is the land-use change footprint, also measured in million tonnes ofCO2 emissions. This footprint
measure aims at representing the amount ofCO2 emissions produced by a given country following changes in
its land use. Data about the land use consumption footprint measured in million hectares for each individual
country can be collected from UNEP (2024). To convert this estimate into a measure ofCO2 emissions,
global estimates are used. Global estimates of the land use consumption footprint are collected from UNEP
(2024), like for individual countries. Taking the ratio of the individual country footprint to the global
footprint allows to determine the responsibility of each country in the global footprint. Global estimates of
the land use change emissions measured in billion tonnes of carbon can be collected from Friedlingstein et al.
(2023) and converted to million tonnes ofCO2 by multiplying the estimates by a conversion factor of 3,664.
Using the country's responsibility in the global land use change consumption footprint, land-use change
emissions for individual countries can be calculated. The ratio of country to global footprint is multiplied
by the global estimate of emissions due to land-use changes, giving an estimate of theCO2 emissions due to
land-use changes for each country based on its part of responsibility in global LULUCF emissions.

Social cost of carbon

The Social Cost of Carbon (SCC) captures all present and future costs related to the emissions of a tonne
of CO2 today. The SCC estimate used here is taken from Ricke et al. (2018) and has a value of 417 US$
in 2017 prices9 following their \reference scenario" (p. 897). This scenario is a global estimate of the social
cost of carbon that is calculated by taking \`middle-of-the-road' parameters (socio-economic scenario SSP2,
climate scenario RCP6.0 and a central speci�cation of Burke-Hsiang-Miguel damage function (short run, no
income di�erentiation), a pure time preference rate of 2% and an elasticity of marginal utility of consumption
of 1.5)" (p. 897). The SCC that is used in the ISEW BCP A to value the costs of climate breakdown, is
time-varying and increasing over time because additional emissions come with higher costs at higher levels
of carbon dioxide levels. The growth rate applied here is taken from Tol (2023) who calculated an average
growth rate for SCC of 2.2% per year based on di�erent studies. Since the SCC estimate from Ricke et al.
(2018) is a global estimate, the same cost estimate, equal to 365.17 euro in 2015, is applied to all EU27
countries. The 2.2% growth rate implies that the SCC is lower at the beginning of the study and higher at
the end of the study, with estimates of 234.03 euro in 1995 and of 407.15 euro in 202010.

After having collected the necessary data for all territorial and beyond border emissions in million tonnes
of CO2, the emissions are added to have an estimate of the totalCO2 emissions from the country's activities
a�ecting its territory and the rest of the world. Multiplying this total estimate by the yearly social cost of
carbon gives a measure of the costs of climate breakdown in million euros (2015 prices).

Illustration

Figures 25 and 26 present the evolution of the emissions included in this subcomponent compared to the
evolution of the total amount of emissions included in this component for Greece and Latvia, respectively.
These two countries were again selected to illustrate the data used in this subcomponent because of the
evolution of their total value of the costs of climate breakdown. Greece is the country where the costs of
climate breakdown increased the least while Latvia is the country where they increased the most.

9The base year of the estimate is assumed because it is not speci�ed in the paper.
10 These two estimates are again expressed in euro in 2015 prices
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The evolution of the total value of the costs of climate breakdown depends on the evolution of the
emissions included in this subcomponent, as presented in �gures 25 and 26, and the evolution of the global
estimate of the social cost of carbon (SCC) used to value these emissions, which, as explained before, is
increasing over the years and is the same for all countries. The decrease in total emissions for Greece, mostly
lead by the total UNFCCC emissions, combined with the increase of the SCC explains the low growth rate
of the total value of the costs of climate breakdown. Similarly, the high increase in the emissions combined
with the increasing SCC explains the high increase of the total value of the costs of climate breakdown for
Latvia. The increase of emissions in Latvia is mainly due to an increase in the emissions from national
LULUCF emissions. These emissions are a measure of the impact of human activities on terrestrial sinks
(United Nations, 2024b). An increase in these emissions indicates that the human impact has increased over
the years, which, among other things, could be caused by an increased deforestation in Latvia over the years
(Global Forest Watch, 2023).

Figure 25: Evolution of the emissions taken into account in the costs of climate breakdown in Greece.

Note: The emissions are valued in million tonnes of CO2 equivalent (tonnes of CO2 for biomass emissions).

Figure 26: Evolution of the emissions taken into account in the costs of climate breakdown in Latvia.

Note: The emissions are valued in million tonnes of CO2 equivalent (tonnes of CO2 for biomass emissions).

Costs of depleting non-renewable energy resources

The costs of depleting non-renewable energy resources are also an important ecological cost that is included
only in the broad ecological costs because it is a cost that is imposed mainly on future generations. The
depletion of non-renewable resources constitutes an ecological cost to be included in theISEW BCP A because
the ecosystem services are given up to accommodate present consumption. This depletion is problematic for
future generations who might hence miss some important natural capital.
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Methodology

The value of the depletion of non-renewable energy resources is calculated by multiplying the total primary
energy consumption in each country and year by a constant marginal cost estimate:

Costs of depleting non-renewable energy resources = primary energy consumption� cost estimate (24)

Data

The data for the amount of primary energy consumption comes from Eurostat (2024i) and is collected in
thousand tonnes of oil equivalent.

The marginal cost estimate is based on the investment expenditures needed in the EU to reach the goals
of the Fit-for-55 package (FF55) and the annual primary energy consumption in the EU. The investment
expenditures are presented in an impact assessment written by the European Commission in 2021 (European
Commission, 2021). Three di�erent scenarios, with di�erent associated costs, are presented to reach the goals
of the FF55. We decided to use the MIX scenario which is a mix of the two other scenarios discussed in the
sense that we would be \relying on both carbon price signal extension to road transport and buildings and
intensi�cation of energy and transport policies" to reach the FF55 goals (European Commission, 2021). This
estimate of 1051 billion¿ per year in 2015 prices is then divided by the annual primary energy consumption
for the EU27 in 2021 in tonnes of oil equivalent collected from Eurostat (2024i) to get a marginal cost of
801.56 euros per tonne of oil equivalent (in 2015 prices).

Illustration

Figure 27 presents the evolution of the primary energy consumption in Ireland and Romania throughout the
period. These two countries show, respectively, the strongest increase and decrease of the costs of depletion
of non-renewable resources.

The evolution of the costs of depletion of non-renewable depends solely on the evolution of the amount
of primary energy consumption because these amounts are valued using the marginal cost of 801.56 euros
per tonne of oil equivalent (in 2015 prices) for all countries and years to calculate the cost of depletion of
non-renewable energy resources. From the �gures, we see that the amount of primary energy consumption
increased slightly for Ireland, while it decreased for Romania.

Figure 27: Evolution of the primary energy consumption in Ireland and Romania.

Note: The amounts consumed are in thousand tonnes of oil equivalent.

Costs of use of nuclear power

Some of the costs of using nuclear power are not accounted for in any other subcomponent but it is important
to take them into account in our welfare measures because they can be quite high in some countries and
involve some uncertainty in the real costs of dismantlement and storage. This subcomponent is only included
in the broad ecological costs because a great part of the costs associated with the use of nuclear power such
as the disposal of nuclear waste will be experienced in the future.
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Methodology

The costs of use of nuclear power are valued by multiplying the amount of electricity produced using nuclear
power in any given countries and year by a cost estimate of using nuclear power:

Costs of use of nuclear power = nuclear electricity generation� cost estimate (25)

Data

The data about the production of electricity using nuclear power for all countries is collected from the
website of the IEA (2023) in GWh. Some countries do not use nuclear power to produce electricity. For
these countries, the estimate of this subcomponent is hence set to zero. The countries for which this is
the case include Austria, Croatia, Cyprus, Denmark, Estonia, Greece, Ireland, Italy, Latvia, Lithuania after
2009, Luxembourg, Malta, Poland, Portugal and Romania in 1995.

The cost estimate used to value the cost of using nuclear power is equal to 0.13 euro per kWh (in 2015
prices) and assumed to be the same for all countries and over time. This estimate is the same as the one used
by Van der Slycken and Bleys (2023) and comes from a study by Held et al. (2018) who estimated the cost of
using nuclear power for Germany based on two German studies (Meyer, 2012; Meyer and Fuhrmann, 2012).
The estimate calculated by Held et al. (2018) include \the costs of dismantlement, search of a disposal site
and �nal storage of radioactive waste as well as costs of insurance against a worst case scenario accident"
(p. 394). This estimate is used for all EU countries because no country-speci�c estimates were found.

Illustration

The �gure 28 presents the evolution of the generation of electricity using nuclear power in Czechia and
Lithuania. Once again, these countries are selected to illustrate this data because they present the most
opposite evolution. Czechia is the country that increased the most its nuclear power use to produce electricity
while Lithuania decreased its nuclear power use, which even becomes zero from 2010 onwards. It is clear that
the amount of electricity produced using nuclear power is very di�erent between countries. The evolution
of the total costs of nuclear production only depends on the evolution of the amount of electricity produced
using nuclear power because the production of electricity using nuclear power is valued using the same cost
estimate of 0.13 euro per kWh (in 2015 prices) throughout the period and for all countries.

Figure 28: Evolution of the nuclear electricity generation in Czechia and Lithuania.

Note: The amount produced is measured in GWh.

3.3.9 Net capital investments ( � K )

The last component, the value of net investments in physical capital is only included in the index taking
into account the costs and bene�ts of present activities because this index is taking into account the future
bene�ts and costs of capital adjustments. Indeed, investing too little (and hence eroding physical capital
stocks) will not impact current welfare experiences in theISEW BCE , yet as the ISEW BCP A takes stock
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of the future costs of current activities, it is important to account for changes in physical capital stocks.
Depleting these stocks in the current period should be regarded as a cost borne by future generations and in
a cost-bene�t analysis of present economic activities, net physical capital investments should be taken into
account.

Methodology

Net capital investments11 are added to the ISEW BCP A to account for changes in the �xed capital stock.
Net investments can be either positive when investments are larger than depreciation or negative in the
opposite case. The value of net investments (�K ) included in the ISEW BCP A is calculated by taking the
di�erence between net capital stock in a given year and the net capital stock in the previous year:

� K = net capital stock in year t � net capital stock in year t-1 (26)

Data

The data for the countries' net capital stock is collected from AMECO (2023d) in billions of euro in 2015
prices. The data for net capital stock presented in this database follows the de�nition of �xed capital
formation and consumption of the European system of accounts (Eurostat, 2013).

For some countries, the data for 1994 (needed to calculate the net investment in 1995) had to be ex-
trapolated. The trend in the GDP in euro or national currency in 2015 prices was used to extrapolate the
1994 capital stock data for Bulgaria, Croatia, Cyprus, Czechia, Estonia, Hungary, Latvia, Lithuania, Malta,
Poland, Romania, Slovakia and Slovenia.

Illustration

As can be seen in �gure 29 presenting the evolution of the net investments in Luxembourg and Portugal,
net investments are very volatile over the years. Looking at the overall evolution of the component over
time for selecting the illustrating countries does not make much sense here. Portugal was hence selected
because it is one of the countries with negative values in di�erent years. Luxembourg was selected because
net investments in the country are positive throughout the entire study period.

Figure 29: Yearly net investments in Luxembourg and Portugal.

Note: The adjustments are measured in million euros in 2015 prices.

4 Results

In this section, the evolution of the two welfare measures in per capita terms for the EU27 as a whole as
well as for individual countries is presented and discussed. The evolution of both measures is �rst compared
to the evolution of GDP per capita. Additionally, the two welfare measures are studied in greater details to

11 Referred to as \net investments" from this point on, for simplicity.

Funded by the European Union in
the framework of the Horizon Europe

Research Innovation Programme
under grant agreement N °101094211.

40



Towards sustainable wellbeing:
Integrated policies and

transformative indicators. toberesearch.eu

highlight the components that are driving the evolution of the overall measures. For some of the components,
the evolution of the subcomponents is also studied to determine as precisely as possible what is driving the
changes in the welfare measures. Except when stated otherwise, the values of the variables discussed are
the values in `per capita' terms.12 These `per capita' values are written in lower case.ISEW BCE /capita is
hence now written bce,ISEW BCP A /capita is written bcpa, and GDP/capita is written gdp. Similarly for
the components, uw is the value of unpaid work in `per capita' terms and so on.

The results for the EU27 as a whole are discussed �rst, in section 4.1, followed by a discussion of the
results for individual countries. When comparing the evolution of the welfare measures (bce and bcpa) to
that of the gdp, we divide the whole period studied (1995-2020) in di�erent subperiods to see the e�ect of
di�erent events on the level of the three measures studied. The �rst period that is analysed is the period
between 1995 and 2001.The two important elements of this �rst period are the run up to the euro and the
implementation of the rules of the Maastricht treaty. The second period of interest is the period between
20001 and 2008, which represents the build up to the �nancial crisis. Then, the period between 2008 and
2011 represents the evolution of the measures during the �nancial crisis and its aftermath. Looking at the
period between 2011 and 2014, we can see what happened after the �nancial crisis and during the debt and
euro crisis. From 2014 until 2019, no signi�cant economic events took place, this is the period in between
the �nancial and debt crisis, and the COVID-19 crisis. The last period only lasts for one year, between 2019
and 2020, and is showing the impact of the COVID-19 crisis on the di�erent measures.

4.1 Evolution of welfare in the EU27

In this section, the evolution of the welfare measures for the EU27 is studied. The analysis goes from
the overall results to the more detailed results. The �rst part looks at the trend over time of the overall
welfare measures, comparing the two welfare measures to gdp and to each other. In the second part, the
importance and growth rates of the components are discussed. Analysing the evolution of the components
and of their importance allows to have a better understanding of the evolution of the overall welfare measures.
Finally, the trends of the components and subcompents are discussed to understand where the changes in
the components come from.

4.1.1 Evolution of the overall welfare measures

From �gure 30 and the last column of table 7, it can be seen that the gdp in the EU increased a lot more
than the two welfare measures studied here.13 Indeed, gdp increased by around 35% in total over the whole
period while the bce and the bcpa only increased by around 15 and 17% in total, respectively.14 Table 7
shows the annual growth rate15 for the periods presented before for the three measures and we can see that
the gdp growth rate is not always higher than the growth rates of the welfare measures.

From the above, it is clear that the two welfare measures and gdp have evolved di�erently, and that the
measures have been a�ected in di�erent ways by the events highlighted in this report. During the period of
the run up to the euro (1995-2001), all three measures increased relatively well, with gdp increasing faster
than the two welfare measures. During the build up period to the �nancial crisis (2001-2008), gdp increased
much more than the welfare measures The higher increase in gdp than in welfare measures during these two

12 The values in per capita terms are obtained by dividing the total value of a (sub)component by the total population in a
given country and year.

13 On the one hand, the value of each ISEW for the EU27 is calculated by following equations 3 and 4 where the value of the
di�erent components for the EU27 is equal to the sum of the value of each component in the di�erent EU countries. On the
other hand, the value of GDP for the EU27 is collected directly from Eurostat (2024e). In both cases, to get the values in per
capita terms, the total values are divided by the total population in the EU, calculated by adding up the total population in
each of the 27 EU countries.

14 In all cases, the total growth rates are calculated following this equation:

total growth rate = ((value at the end of the period

� value at the beginning of the period) =value at the beginning of the period) � 100
(27)

15 In all cases, the exponential annual growth rates are calculated following this equation:

annual growth rate = ((value at the end of the period =value at the beginning of the period) (1 =25) � 1) � 100 (28)

The annual growth rates are always the exponential growth rates in those years, except when stated otherwise.
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Figure 30: Evolution of the ISEW bce, the ISEW bcpa and the gdp in the EU27 for the period 1995-2020
(measured in¿ in 2015 prices).

periods caused gdp to become higher in absolute terms than the bce from 2004 onwards. Before 2004, the
level of the bce is higher than the level of the gdp but increasing at a slower pace.

Looking at the e�ect of the �nancial crisis and its direct aftermath (2008-2011), we see that gdp has
been more strongly impacted than the welfare measures. Indeed, both gdp and bcpa decreased during that
period, but gdp decreased faster than bcpa. On the contrary, bce kept increasing even though at somewhat
lower rates than before. This shows that the direct economic impact of the �nancial crisis was higher than its
welfare impact, indicating that the economic crisis did not necessarily translate into lower welfare. During
the debt and euro crisis (2011-2014), gdp started to increase again, at a low rate. The bcpa also started to
increase again at a low rate, but faster than gdp. On the contrary, during that period, the bce decreased,
showing that the �nancial crisis had a delayed e�ect on that welfare measure or that the debt and euro
crisis had a more important impact on that welfare measure than on gdp. Between the crises (2014-2019),
all measures increased, with gdp again increasing more strongly than the welfare measures. The COVID-19
crisis had an important impact on all the measures because they all decreased quite a lot between 2019 and
2020, and the impact on gdp was the highest.

Table 7: Average annual exponential growth rates of ISEWs and GDP per capita for the EU27 (in %).

Time period ISEW bce ISEW bcpa gdp
1995-2001 1.49 1.98 2.58
2001-2008 0.62 0.25 1.61
2008-2011 0.59 -0.02 -0.22
2011-2014 -0.11 0.09 0.03
2014-2019 0.52 1.12 2.03
2019-2020 -3.05 -3.54 -5.77
1995-2020

(total)
0.57

(15.21)
0.63

(16.95)
1.21

(34.99)

4.1.2 Evolution of the importance of the components for the ISEW and their growth rates

The evolution of the overall welfare measures is driven by the evolution of the di�erent components that are
included in these measures. In this section, the evolution of the importance of the di�erent components over
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time is presented and discussed, followed by the presentation and discussion of the growth rates of these
components. By analysing the evolution of the importance and growth rates of the components, it is possible
to have a better understanding of the evolution of the overall indexes.

Importance of the components based on absolute values

The importance of the components goes hand-in-hand with the growth rates of these components, discussed
in the next subsection. The evolution of the importance of the components within the indexes is discussed
�rst because knowing how important each component is in calculating welfare, we also know how importantly
the changes in this component impact the welfare measure. The importance of the di�erent components can
be shown in di�erent ways, either by looking at the absolute values of the components or by looking at the
weight of each component in the welfare measures. Both illustrations are discussed here.

First, �gure 31 presents the evolution of the absolute values of the nine di�erent components over the
years. From this �gure, it can clearly be seen that three of these components are higher than others, hence
having more weight in the �nal welfare measures (especially since there is no weighting of the components in
the calculation of our welfare measures). The three most important components are individual consumption
expenditures, the value of unpaid work, and the broad ecological costs. Additionally, it can be seen that the
importance of the welfare losses from income inequality is growing over time as its absolute value increases.
Two of the most important components are contributing to welfare while the other two are reducing welfare.

The fact that the most important bene�t to welfare is the individual consumption expenditures is not
surprising since, as mentioned in section 3.3.2, individual consumption is so central in the de�nitions of
income. The value of unpaid work being the second most important bene�t for welfare con�rms that it
is important to include this component and that it has an important value. The importance of the broad
ecological costs for theISEW BCP A does not come as a surprise either because we know that our actions
today will have an important impact on tomorrow's environment. Similarly, the increase of welfare losses
from income inequality comes as no surprise because of the rise of incomes linked to economic growth, leading
to a stronger overshoot of the su�ciency threshold. The evolution of these components, and some others, is
studied in more details in the next subsection.

Figure 31: Evolution of the components for the EU27.

Note: the components are measured in euros in 2015 prices.
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Importance of the components in bce and bcpa based on relative weights

After identifying the most important components based on their absolute values, is it important to look
into the relative weights of those components. Figures 32 and 33 present the evolution of the importance
of the di�erent components of the bce and bcpa, respectively. In both cases, the positive16 and negative17

components are studied separately to be able to identify the most important components in each of these
categories. This distinction between the bce and the bcpa is important because they include di�erent
components, and the broad ecological costs - included in bcpa but not bce, is among the most important
ones. This distinction when looking at the importance of the components can hence help to explain the
di�erence in the evolution of the overall welfare measures.

Looking at the �gure 32a, we see that within the positive components, two of them clearly have a higher
weight than the others: the individual consumption expenditures and the value of unpaid work. This is in line
with what we saw when looking at the absolute values. We see here that the importance of the individual
consumption expenditures increases slightly over time while the importance of the value of unpaid work
slightly decreases, this is caused by the higher increase in individual consumption expenditures over time.
The two other positive components, the value of the shadow economy and the non-defensive government
expenditures, have a very similar weight that is quite stable over time.

Now looking at the negative components of bce, �gure 32b shows that the three negative components
have very distinct weights. In the case of the bce, the most important component is the welfare losses from
income inequality, which have an increasing importance over time. This �nding is in line with what was found
when looking at the evolution of the absolute values. The two other components have lower and decreasing
weights over time. Interestingly, the weight of the defensive, intermediate and rehabilitative expenditures
have a higher weight than the narrow ecological costs throughout the period studied. The ecological costs
have only a very small in
uence on the experienced welfare and it even decreases over time.

Figure 32: Evolution of the importance of the positive (Panel A) and negative (Panel B) components in bce
for the EU27.

Panel A Panel B

Note: The importance of each component, in percentages, is calculated by dividing the value of a component in a year by the
sum of all positive/negative components.

Figure 33a presents the relative weights of the positive components in the bcpa. This is a very similar
picture to what we saw for the bce. Indeed, the individual consumption expenditures and the value of unpaid
work are the two most important and are respectively increasing and decreasing over time. The non-defensive
government expenditures and the value of the shadow economy have similar and stable weights. The only
di�erence is the inclusion of the net investments among the positive components. However, this component

16 The positive components are all components that are added to the value of the welfare measures: the value of unpaid
work, individual consumption, the shadow economy, non-defensive government expenditures, and net investments. When these
components increase, the welfare measures also increases.

17 The negative components are all components that are deducted from the value of the welfare measures: the value of the
private defensive intermediate and rehabilitative expenditures, the losses from income inequality, the narrow ecological costs,
and the broad ecological costs. When these components increase, the welfare measures decrease.
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