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Preface 
 
This report has been prepared on commission from EUROSTAT, which supports and co-ordinates the 
development of environmental statistics in the EU Member States. The European Commission through 
DG Environment has contributed financially to the project. Martin Villner, Mats Eberhardson and 
Viveka Palm have carried out the work and are responsible for the report. The environmental accounts 
data are provided by Anders Wadeskog. 
 
In 1993, Statistics Sweden, the National Institute of Economic Research and the Swedish Environmental 
Protection Agency were instructed by the Government to prepare a study covering the physical links 
between the economy, the environment and natural resources, the monetary reflection of these relations, 
and the state of the environment. The aim of the work on environmental accounts at Statistics Sweden is 
to develop and maintain a system of physical accounts that are linked to the production and 
consumption activities described in the national accounts. In practice this means a system of 
environmental and natural resource statistics linked to the industry, product and sector categories used 
in the national accounts, thus forming a satellite system of accounts around the national accounts. 
 
According to the UN (SEEA, 2003), a system of environmental accounts should in principle cover: 
 
• Flows of materials through the economy, e.g. energy and chemicals, together with the emissions and 
waste to which these flows give rise. Within the EU, many countries have opted to use the NAMEA 
system1 to describe these flows.  
 
• Economic variables that are already included in the national accounts but are of obvious environmental 
interest, such as investments and expenditure in the area of environmental protection, environment-
related taxes and subsidies, and environmental classification of activities and the employment associated 
with them. 
 
• Natural resources. Environmental accounts should make it possible to describe stocks and changes in 
stocks of selected finite or renewable resources. They should deal both with questions related to the 
monetary valuation of this natural capital and qualitative aspects that do not have any market or other 
defined monetary value, e.g. the value of outdoor life and biodiversity. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Statistics Sweden, February 2007 

 
1 NAMEA stands for National Accounting Matrix including Environmental Accounts. NAMEA is a way of presenting 
environmental accounts data. 
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Summary 
The aim of this report is to investigate how sustainable development (SD) indicators can be underpinned 
by a statistical system that allows for analysis of inter-linkages between important areas. The main 
suggested linking in the statistical system is through actors in society, industries, governments, 
organisations and households. The other main linking device is the economic incentives for change.  
 
Many countries have now designed indicator systems and strategies that show and put some boundaries 
on what issues nations have defined as important to sustainable development. Among these 
commonalities are notably the climate change issue, unemployment, pension systems, poverty, health 
and economic growth. This report focuses mostly on the environment- economy inter-linkages with the 
help of the system of environmental and economic accounts (SEEA).  
 
The Swedish SD indicators and SD strategy are taken as a start. The indicators show that although the 
state of several issues appears good in an international perspective, there are trends that run counter to 
the goals. These are, for example, the climate change issue, where the decrease of emissions needed for 
the year 2050 is not evident. Also for the employment issue, the goals are not met. The relative poverty 
has also increased since the beginning of 1990s at the same time as the GDP per capita has increased. 
 
As for other countries, the climate change issue is one major difficulty, where several new strategies and 
instruments will most probably need to be devised in order to reach the goals. This report shows how a 
decomposition analysis can cast light on what factors that comes into play in order to decouple carbon 
dioxide emissions from economic growth. Through different scenarios it is shown that an increase of the 
economic growth with 4 per cent is difficult to attain with decreases of emissions of carbon dioxide only 
by changes of the structure of the economy. More energy efficiency and more non-fossil fuels are likely 
to be needed to bring about a further increase. The trends of the shipping industry are particularly 
important for the results. These figures are not of a very good quality compared to other data and so the 
results will have to be regarded as a hot-spot, pointing to further investigations in that area. 
 
The incentives for change are investigated through some of the money flows on a macroeconomic scale 
such as the state budget, environmental taxes and environmental costs. It is noted that for some of the 
areas where emission trends are most conspicuous, namely shipping, air traffic and goods transports, 
there are economic instruments lacking. 
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1 Introduction 
1.1 Background 
Since the notion of sustainable development (SD) was coined, many sets of indicators have been 
suggested to measure the degree of sustainability of the nation or a municipality (see for example Hass et 
al, 2002; Hass, 2006). Most of these have turned around the so-called three pillars (economy, 
environment and social issues) with deviations such as extra dimensions in the form of institutions. 
Lately the activity to set up national and regional (e.g. Nordic, European) strategies has also increased. 
For the EU countries this information has been gathered by the European Sustainable Development 
Network (www.sd-network.eu).The main issues are health, economy, social cohesion, and 
environmental issues. Since the government strategy is in focus, the issues will be followed from a 
national point of view (Government Communication 2005/06:126).  
 
As the indicators are presented in the national strategy, the linkages between the areas are not closely 
described. In order to describe the linkages, we will have to depend partly on research and partly simply 
to link the statistics that can be linked together, by using known relations and accounting frameworks. 
The long time vision is that there would be a sustainable development account, where some main 
national indicators could be broken down in several sub-groups, indicating important relations. The 
issues in the report will be a first attempt. 
 
Both the social and the environmental area have close connections to the economic areas, in terms of the 
cost of action and of inaction. However, these costs are only partly seen in the national budget. The costs 
for education, health care and for liming of acidified lakes can be found in the budget, for example. 
Other costs, such as those for water, waste treatment and for environmental taxes are largely paid by the 
private sector and do not show up in the national budget. How the social and environmental state affects 
economic development is in itself a field of research2, which will not be dealt with in this report. 
 
The effect of the economic activities on environment and social variables depends on the type of 
economic activity and how it is being pursued. The effects are also dependent on the size of the 
economic activity and how the surplus generated is being used.  
 

1.2 Aim 
The objective of this paper is to give some initial consideration to outline the need for a conceptual 
statistical framework that can underpin sustainable development indicators, and which will allow for 
analysing linkages between economic, environmental and social policies in order to meet long-term 
political targets. 
 
In this report we will use the system of environmental and economic accounts (SEEA) to show how 
some of the issues in the SD strategies can be further analysed. In particular, the report will show how 
some of the issues that are of importance for several of the three pillars (economy, social and 
environment) in SD can be analysed. 
 

 
2 see e.g. Stern, 2006 

http://www.sd-network.eu/
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1.3 The SD strategy of Sweden 
In the latest Swedish strategy the following six main areas are represented by headline indicators:  
- health  
- sustainable consumption and production patterns 
- economic development 
- social cohesion 
- environment and climate 
- global development  
 
The areas are very similar to the those in the EU strategy 3 and the framework for EUs indicators for 
sustainable development4.  
 
Under a total of 12 Swedish headline indicators are 75 other indicators, which shed light on the more 
specific issues that make up the over-all trend. (See Annex). 
 
The Swedish strategy, as well as the European strategy, stresses the importance of social issues. It is 
clear that an accounting system such as the SEEA that aims to underpin the strategy will have to be 
complemented on the social side. Employment is one such issue with importance for both the social and 
the economic side of SD policies. Energy use and traffic are other issues with implications for all three 
areas. 
 

1.4 Concepts 
The concepts outlined here of an analytical sustainable development framework will have as a main 
focus activities as recorded on a yearly basis through the System of National Accounts (SNA), allowing 
for time series of indicators to be constructed. 
 
Actors 
The most important concept is that of actors, be they nations, governments, industries, civil society or 
groups of individuals.  
 
The international classification of economic activities used as a basis for the SNA serves as a basis for 
accounts that also cover environmental and social issues. As different industries, the public sector, civil 
society and households are identifiable, the system allows for a full coverage of the national actors. It is 
also possible to use the system for sub-national, sectoral or international analyses, on the premise that 
the data quality is sufficient for such disaggregation. 
 
Incentives 
The second most important concept is what incentives cause the actors to behave as they do. Who can 
influence a particular problem or contribute to solve the issue? Here the costs of measures and costs for 
damages are of importance, as well as other incentives such as legal systems, taxes and subsidies. The 
SNA is an over-arching structure, but the satellite perspective makes it possible to look in more depth for 
those economic incentives which belong to the area or relate to a particular issue interest. 
 
The statistical framework for sustainable development system would ideally describe the pressure, state 
and responses, emanating from the actors’ through their activities, in relation to sustainable development 
policy targets. An example of this indicator model as it was formulated from an environmental 
perspective can be seen in figure 1.1. 
 

 
3 Renewed Sustainable Development Strategy: European Council, DOC 10117/06, 2006 
4 Measuring progress towards a more sustainable Europe - Sustainable development indicators for the European Union - Data 
1990-2005, Eurostat, 2006.

http://register.consilium.europa.eu/pdf/en/06/st10/st10117.en06.pdf


It would thus be possible to use this approach for broad research on underlying causes and effects of 
varying incentives, by comparing between years, actors, nations or by going deeper into the underlying 
data.  
 
From experiences with the SEEA, we can see that the data for driving forces, pressure and response have 
been those that are possible to relate to specific actors. The state and the impact variables are seen more 
as the result or outcome of a particular policy. 
  
Figure 1.1. DPSIR-model. Environmental-economic indicator model. 

Driving 
forces

Pressure

State

Impact

Response

Population
Energy use
Industry
Transport
Employment

Emissions
Waste
Poverty
Violence
Accidents

Sickness
Air quality
Water quality

Chronic illness
Threatened species
Economic losses

Laws
Taxes, subsidies
New technology

DPSIR-model

 
 
 
Accounting 
For the economy, the system of national accounts gives a detailed picture of the linkages between 
production and consumption activities, including investments. The system is designed so that the 
economic actors can be distinguished in the forms of an internationally harmonised classification system 
of both production activities and of consumption of goods and services. It can also describe the trade of 
goods and services between countries. The SNA provides a good statistical basis for many sustainable 
development issues, even though some of the definitions used may need to be scrutinised in the light of 
specific policies.  
 
Since the 1990s, much work has been undertaken on creating a satellite system to the SNA. The System 
of Environmental and Economic Accounts (SEEA) links environmental issues in the form of use of 
natural resources, as well as the emissions of unwanted substances to air, water and as waste generation 
to the economic actors (SEEA, 2003). In particular, we are concerned with the chapters 3-6 in the 
SEEA-manual, on so-called hybrid flow accounts or NAMEAs, which link physical environmental 
information to the different actors in the economy. The system also includes a finer description of the 
standard SNA so that economic transactions with particular relevance to environment can be identified. 
(See fig 1.2). In the accounts the national uses of resources, environmental pressure, employment, 
economic results are all tied together through the economic actors, the government, and the households 
and non-governmental organisations. 
 
A reason for treating sustainability as a question for policies today and keeping a close linkage to the 
‘normal’ policy process is that the measures that are planned to lead society to sustainability will always 
be compared and balanced against the existing policy. There is a competition both for budget and for 
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space on the agenda. How can the energy system be changed to a more environmentally benign without 
damaging the local business, ensuring the supply for energy? How can policy assure that marginalised 
people can lead a better life, thus increasing the chances for their children to prosper?  
 
Figure 1.2. The environmental accounts link economic and environmental statistics to economic 
actors: industries, authorities and households. 
 

Varor och tjänster Produktionsaktiviteter (brans Privat konAnvändning o fördeKapitalbildning Utlandet Total

NATIONAL-
RÄKENSKAPER   1 2 3 4 18 1 2 3 4 5

Icke-
finan-
siella 
företag Hus-håll

Investe-
ringar

Lager-
föränd-
ringar

Transak-
tioner

Varor och 1. Jordbruk 1171 #### 21905 52 541 800 871 709 51978
tjänster 2. Skogsbruk 26 731 2 #### 330 395 1026 -991 374 24203

3. Fiske 87 707 699 147 575 -4 448 2337
4. Gruvor, mineralbrott 203 17 698 1467 27 543 328 -302 5152 32962
5. Livsmedel, textil m m 5366 234 68 298 #### 203575 510 319 3291 -4620 41598 352565
6. Massa, papper, grafisk 119 92 5 69 3713 17515 278 -289 50162 136599
17. Hushållens idéella org. 20986 258 20986
18. Offentliga myndigheter 147 406071

Produktions- 1. Jordbruk #### 271 29204
aktiviteter 2. Skogsbruk #### 1260 19178
(branscher) 3. Fiske 960 2521 5 98 41 960

4. Gruvor, mineralbrott 8663 2645 318 9151
5. Livsmedel, textil m m 61 554 21 82 1,23 18 417 176779
6. Massa, papper, grafisk 4 3453 2318 546 116047
19. Ofördelade 995 53 251 -327 353 5646 5925

Produktions- Icke varuankn skatter/subv 15 15 15 #### 70 2 5 349 -35255
faktorer Egentliga löner 523 152 523 152 25 3132 2947 89 1748 #### 630158

Kollektiva avgifter 147 152 147 152 68 1199 1142 34 666 9687 237362
Driftöverskott netto 25 874 25 874 241 3776 9375 300 -119 #### 233403

Privat kons. 54 40 3 6541 541 796370 574 796370
delning av Offentlig sektor 3010 49 127 815 177001
inkomster Hushåll
Kapitalbildning 6403 1371 163 1167 8742 5884 547
Utlandet Löpande transakt. (import) 8670 1453 395 #### 278 6875 421494

Kapitaltransaktioner 1536 35
Total #### #### 2337 #### #### #### #### 960 9151 #### 796370 796370 205715 -13742 473292

National 
Accounts

National 
Accounts

MILJÖSTATISTIK  
Luftutsläpp 1. Jordbruk 1171 #### 676 Miljötillstånd 1. Jordbruk 1171 #### 103 676

2. Skogsbruk 26 731 2 #### #### 5 2. Skogsbruk 26 731 #### 49 8 5
3. Fiske 87 707 17 3. Fiske 87 707 17
4. Gruvor, mineralbrott 203 17 698 752 602 4. Gruvorott 203 1467 962 #### 2467 602
5. Livsmedel, textil m m 5366 234 #### 4726 #### 5. Livsmedel, textil m m 5366 234 30 8####
6. Massa, papper, grafisk 119 92 6. Massa, p 119 92 9 7838356
7. Kemisk industri 1877 177 7. Kemisk 1877 231 1087154
8. Petroleumraffinaderier 456 1085 756 2868 7. Kemisk 1352 456 342 3652868
9. Järn-, stål- o metallverk 579 9. Järn-, stål- o metallverk 579 170 242
10. Verkstadsindustri 1933 6365 10. Verkstads 1933 1182 261 5002 211####
11. El-, gas- o värmeverk 1197 120 505 2588 4098 11. El-, gas- o värmeverk 1197 120 142 1627 548
12. Vatten- o avloppsverk 63 590 207 12. Vatten- o a 590 207 170 274 100 96
13. Byggnadsindustri 1664 328 183 936 614
14. Samfärdsel 271 63 101115 14. Samfärdsel 271 63 60
15. Handel o övr. tjänster 1933 890 27 950 #### 15. Handel o övr 1933 890 377
16. Bostäder o fastigheter 25 599 222 #### 16. Bostäder o 222 297 27 99
17. Hushållens idéella org. 17. Hushållens
18. Offentliga myndigheter 18. Offentliga 

Vattenutsläpp 1. Jordbruk 1171 #### 676 Vattenutsläpp 1. Jordbruk 1171 103 676
2. Skogsbruk 26 731 2 #### #### 5 2. Skogsbruk 26 731 49 8 5
3. Fiske 87 707 17 3. Fiske 87 707 17
4. Gruvorott 203 17 698 752 602 4. Gruvor, mineralbrott 203 962 602
5. Livsmedel, textil m m 5366 234 68 298 4726 #### 5. Livsmedel, textil m m 5366 234 1382 30 8
6. Massa, p 119 92 5 69 #### 6. Massa, papper, grafisk 119 92 9 487 783
7. Kemisk 1877 177 10 397 4669 7. Kemisk industri 177 231 1190 108
7. Kemisk 1352 456 180 168 756 8. Petroleumraffinaderier 456 1085 756 342 575 365
9. Järn-, stål- o metallverk 10 579 170 9. Järn-, stål- o metallverk 579 170 314 242

10. Verkstadsindustri 261 5002 211
11. El-, gas- o värmeverk 1197 120 505 11. El-, gas- o värmeverk 120 4098 142 5486725
12. Vatten- o a 63 12. Vatten- o avloppsverk 590 207 170 274 100 96
13. Byggnadsindustri 1664 614 #### 13. Byggnadsindustri 328 936 614 473 113 441 ####
14. Samfärdsel 271 5250 #### 14. Samfärdsel 271 63 60 1186 657
15. Handel o övr 1933 890 27 950 #### 9756 #### 15. Handel o övr. tjänster 1933 890 #### 377 3415####
16. Bostäder o 25 599 222 #### 16. Bostäder o fastigheter 599 222 297 27 99 758
17. Hushållens 17. Hushållens idéella org.
18. Offentliga 18. Offentliga myndigheter
19. Ofördelade 19. Ofördelade

Avfall 13. Byggnadsindustri #### 70 2 5 349 Avfall 13. Byggnadsin #### 70 349 379 8
14. Samfärdsel 3132 2947 891748 14. Samfärdsel 361
15. Handel o övr. tjänster 1199 15. Handel o övr. tj 4705 126
16. Bostäder o fastigheter 3776 9375 300 -119 #### 16. Bost 326

Kemikalier Icke va #### 70 2 5 349 -349 2322 370 Kemikalier Icke varuan 70 349 379 8 45 22 370
Egentliga löner #### 6035 Egentliga löner 361
Kolle 666 7857 #### 9882 Kollektiva 
Driftöverskott netto 3776 9375 300 -119 #### 9108 #### Driftöversk 326

Utsläpp CO2 #### 424 157 441 #### #### #### Utsläpp CO2 424
SO2 1 0 18 1 SO2 1 0 12 18 4 6 9 1
NOx 19 14 16 3 NOx 19 14 16 16 4 4 7 3
NMVOC 7 5 30 2 NMVOC 7 5 36 30 12 9 1 2
NH3 55 0 0 1 NH3 55 0 0 0 0 1

Environm. 
statistics

Environm. 
statistics

Varor och tjänster Produktionsaktiviteter (branscher) ProduktioPrivat ko KapitalbildningUtlandet Total CO2 SO2 Nox VOC

MILJÖ-
RÄKENSKAPER   1 2 3 4 5 5.1 18 1 2 3 4 5 5.1 18

Icke 
varu-
ankn 
skatter/
subv

Inve
ste-
ringa
r

Lag
er-
förä
nd-
ring

Transak-
tioner

Varor och 1. Jordbruk 1171 #### 676 21905 800 871 709 51978
tjänster 2. Skogsbruk 26 731 2 #### 5 330 1026 ### 374 24203

3. Fiske 87 707 17 699 255 -4 448 2337
4. Gruvor, mineralbrott 203 17 698 1467 602 27 205 ### 5152 32962
5. Livsmedel, textil m m 5366 234 68 298 #### #### 203575 3291 ### 41598 352565
5.1 Miljövänlig livsmprod 45 51 61 201 41 15 52 12425 255 ### 15215 258413
8. Petroleumraffinaderier 1352 456 180 168 1085 2868 39023 ### 11866 82433
18. Offentliga myndigheter 406071

Produktions- 1. Jordbruk #### 29204
aktiviteter 2. Skogsbruk #### 19178
(branscher) 3. Fiske 960 960

4. Gruvor, mineralbrott 8663 65 9151
5. Livsmedel, textil m m 61 554 21 82 #### 176779
5.1 Miljövänlig livsmprod 257 105855
8. Petroleumraffinaderier 14 24344
19. Ofördelade 995 53 251 -327 5752 5925

Produktions- Icke varuankn skatter/subv #### 70 2 5 349 2322 -35255
faktorer Egentliga löner 3132 2947 89 1748 #### #### 630158

Driftöverskott netto 3776 9375 300 -119 #### 233403
Privat kons. 796370
Kapitalbildning 6403 1371 163 1167 8742 #### 340 342

Kapitalförslitn miljöv. 70 325
Utlandet Löpande transakt. (import) 8670 1453 395 #### #### 421494

Kapitaltransaktioner
Total #### #### 2337 #### #### #### #### #### 960 9151 #### #### 796370 #### ### 473292 251
CO2 #### 70 2 5 349 1 2322 14 749 311 410
SO2 3132 2947 89 1748 45 9 #### 6 271 667
Nox 1199 15 34 666 42 4 #### 102 502
VOC 3776 9375 300 -119 #### 5 308 59
NH3 14 28 27 756 585 2 45 1

Environmental
Accounts

Environmental
Accounts

 

1.5 Communication versus analysis 
The indicators are ideally meant to communicate with a broad range of people, not just those with an 
interest in a specific policy area. Thus it is important not to give too many details, nor to become too 
technical. In this respect a limited number of headline indicators have proven to be effective. That is not 
without recognition that there needs to be a more elaborated indicator system beneath supporting the 
headline indicators. Such statistics may be used at the sector levels for example to flag when some 
underlying trends are going counter to what would appear to be happening, as reported in aggregate 
through a headline indicator. Underlying indicators can also provide a basis for headline indicators if the 
issue is re-evaluated and becomes a top-level priority. 
 
In order to make progress on the issue as well as to set realistic targets, it is of value to be able to use a 
headline indicator that can be connected to deeper analysis. In this respect the GDP measure, whilst 
being highly aggregated, through its connection to the SNA has been an effective indicator on national 
production and wealth. For environmental issues, the SEEA has proven to have many of the same 
benefits in terms of being able to disaggregate. Thus, it is possible by disaggregation to use the same 
indicator for the nation, the region, for a particular industry, for the households etc. 
 

 8



 9

1.6 The report  
Chapter 1 introduces the strategy for sustainable development, the aim of the project and the need for 
more integrated analyses coupled to the SD indicators. The idea of satellite accounts that build on 
internationally harmonised classifications and how the environmental accounts are constructed is also 
touched upon. 
 
In Chapter 2, on the development over time, the trends and targets for the main indicators are presented 
for Sweden for 1993 to 2003. Energy use, emissions of carbon dioxide, employment, health, poverty and 
working environment is presented. Firstly on a national scale and then for some important industries. 
The industry indicators are based on the classification in the SNA and the SEEA. The economic activity 
is increasing, as is consumption. The transports, especially of goods, are increasing. So are the trends for 
particular sicknesses and for violence, even though the overall health indicator of life-length is 
increasing. Employment has not reached the political target. On the environmental side, the long-term 
goal for emissions of carbon dioxide is a huge challenge to meet, which will need both fuel changes and 
efficiency changes. Some stabilisation of emissions can be seen and some explaining factors will be 
investigated in the next chapter.  
  
In Chapter 3 a decomposition analysis of the carbon dioxide emissions is made for the years 1993 - 
2003. A decomposition analysis provides a description of the factors that the development can be 
decomposed into. It provides an integration of information from the environmental and economic areas. 
The emissions of carbon dioxide are decomposed into changes in fuels mix, consumption level changes, 
consumptions structure changes and weather changes. The effects of trade on the emissions are also 
presented. A scenario analysis is also performed, to present how different factors may affect the 
emissions, given a 4 % increase of economic growth. 
 
Chapter 4 presents some of the responses that have been proposed or used as incentives or disincentives 
for the management of the problems encountered in the strategy. There will be a focus on environmental 
initiatives such as various incentives for more sustainable production and consumption patterns. Some 
interesting analyses on health economics will also be presented. 
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2 National and sectoral 
development 
 
One of the main purposes with environmental accounts is to link the environmental field with the 
economic field to see how they interact with each other. This is achieved, among other things, by 
accounting on emissions by industry. Decoupling means that the connection between economic growth 
and environmental impact is broken5. By indexing the variables, comparison of these changes are shown 
despite different measurement units. Sometimes a distinction is made between relative and absolute 
decoupling. Relative decoupling means that the economic growth increases faster than the environmental 
impact while absolute decoupling means that the environmental impact must decrease.  
 
By including social aspects, for example health and working environment, together with environment 
and economic aspects in the analyses a more complete picture of the development is achieved. Similar as 
for the environment it is possible to see how social aspects vary compared to economic growth. The 
objective is that the economic growth should increase and the living conditions should improve. 
 
Sweden's strategy for sustainable development has four strategic challenges; one of these is sustainable 
growth. One of the goals for a sustainable growth is to break the connection between economic growth 
and environmental degradation and at the same time promote the welfare. In connection with the 
strategy, 87 indicators were chosen to evaluate the results (see annex). The indicators can be found on 
the SCB web (www.scb.se/mi1303), but only with Swedish text. Two of these indicators are index 
indicators; Energy efficiency (Wh/GDP) and Goods transports compared to GDP. Changes of the energy 
and emissions variables can be due to different factors, for example changes of emissions intensities, 
production/consumption patterns and the relationship between services and goods in the economy, as 
will be analysed in chapter 3.  
 

2.1 Economic growth and energy use 
Diagram 2.1 compares GDP per capita with the total energy use for Sweden. The energy use has 
increased by 10 per cent between 1993 and 2003 while the GDP per capita has increased by 30 per cent. 
In the beginning of the 1990s it was an economic recession in Sweden which resulted in a decline of 
GDP per capita between 1990 to 1993. After 1993 the economic growth has increased continuously. At 
the same time the use of bio fuels has increased rapidly the use of fossil fuels is roughly at the same level 
as in the beginning of the time period. This means that relative decoupling has occurred regarding fossil 
fuels and the total energy use. The prices on the electricity, fuel and motor fuel have increased by 85 
respectively 45 per cent during the last 12 years. The increase in energy prices has probably contributed 
to that the Swedish energy use has been fairly constant since 1994. As can be seen in 2.1 the relation 
between economic growth and energy use is complex. This will be further investigated in chapter 3.  
 
 
 
 
 
 
 
 
 
 

 
5  M. Jänicke, H. Mönch, T. Ranneberg, and U. E. Simonis, ”Structural change and environmental impact.  Empirical 
evidence on thirtyone countries in East and West,” Environmental monitoring and assessment 12 (1989), no.2: 99-114. 



Diagram 2.1. Change of GDP per capita, domestic Swedish energy use and energy prices. 
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2.2 Economic growth and emissions of carbon dioxide 
Energy use is closely related to emissions. The composition of the energy system has a large impact on 
the emissions. Diagram 2.2 compares the development of GDP per capita and carbon dioxide emissions.  
The emissions of carbon dioxide have been fairly constant at 55 millions6 tonnes carbon dioxide per year 
due to decreased oil use in the housing and service sector and increased use of district heating. This 
decline in carbon dioxide emissions has been counter balanced by increased emissions from the road 
traffic, iron- and steel production and refineries.7 During the same period GDP per capita has increased 
by 30 per cent. 
 
Diagram 2.2 Change of GDP per capita and domestic Swedish emissions of carbon dioxide. 
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2.3 Economic growth, employment and living conditions 
GDP is used for measuring economic development. But GDP is not a good indicator for measuring 
social development and environmental impact. For example a high or increasing GDP does not 
necessarily result in a declining poverty or an improvement of the environment (see diagram 2.3 and 
2.2).  
 
In this part different aspects of living conditions and employment are indexed in the diagrams 2.3 and 
2.4. Diagram 2.3 compares economic growth with poverty in the population, employed persons and the 
state of health. The share of persons that has a low income has increased since 1989 by 33 per cent 
which is more than the GDP increase. A person with an income below 60 per cent of the disposable 
median income is assumed to have difficulties in maintaining a normal consumption level and be well 
integrated in the society. Despite an increase of the employment during 1997 to 2001 the share of 
persons in risk of poverty increased during this period. 
 
The employment is important both for the economy and the individual. Work is often cited as a basic 
need alongside food, housing, etc8. Unemployment is therefore an important factor for social exclusion. 
A growing economy often needs more labour. A shortage of labour can undermine competitiveness by 
making it difficult for companies to meet orders. In the beginning of the 1990s the number of employed 
persons and GDP per capita decreased because of the economic crisis. The GDP has since then increased 
continuously while the employment began to recover in the end of the 1990s. 
 
At the same time as the economic growth has increased by 46 per cent during the last 23 years, the share 
of persons who experience good state of health has been unchanged. 
 
Diagram 2.3 Change of GDP per capita, employed persons, persons with a disposable income 60 
per cent below the median income (risk of poverty) and persons who experience good state of 
health. 
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Another important aspect of living conditions is the working environment. One indicator for 
psychosocial working environment and one for physical working environment are compared to GDP per 
capita in diagram 2.4. The psychosocial indicator measures the share of employed persons that for 
instance has answered positive on the questions if the work is stressful and if there is little support from 
workmates and managers. The physical indicator measures the share of employed persons who have 
problems due to physical load, e.g. the person performs heavy lifts.  
 
The share of persons who had problems with their physical working environment increased from 1995 to 
2003 and then decreased slightly the years after. The psychosocial working environment deteriorated 
during the 1990s and then improved slightly. At the same time as GDP per capita has increased during 
this period the working environment has deteriorated.  
 
Diagram 2.4 Change of GDP per capita and persons who have problems with their physical and 
psychosocial working environment. 
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2.4 Development by industry 
One way to get more detailed information about the national data is to show the data by industry.  
Diagram 2.5, 2.6 and 2.7 show emissions of carbon dioxide, value added and employment broken down 
by seven industry groupings and households. Regarding emissions of carbon dioxide the largest emitters 
are the manufacturing, mining industry, households, transport companies and the energy industry. The 
manufacturing, mining industry and transport companies have increased their emissions since 1993. The 
emissions from the energy sector are almost at the same level as 1993 and emissions from the 
households have gone down. The emissions from the households in this diagram come from car driving 
and heating of houses. At the same time as the emissions of carbon dioxide have increased in the 
manufacturing, mining industry and the transport companies, their value added has increased. The 
number of employed persons has been fairly constant in many industries. However, in the wholesale, 
retail industry an increase has occurred. In the agriculture, forestry and fishery the number of employed 
persons has decreased. 
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Diagram 2.5 Domestic emissions of carbon dioxide by industry, excl. public sector. 
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Diagram 2.6 Value added by industry, 2000 year prices, excl. public sector. 
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Diagram 2.7 Employed persons by industry, excl. public sector. 
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The manufacturing and mining industry is shown in diagram 2.8. The value added has increased steadily 
since 1993 while emissions of carbon dioxide have increased. At the same time it has been an increase of 
number of persons who experience that their work is hectic and monotonous. Among men the trend is 
downward since 1996, but among women the increase has been constant since 1993. The number of 
employed persons has been fairly constant during this period. The time series start at 1988/90 which is 
before the economic crisis in Sweden. The crisis in the beginning of the 1990s had a profound impact on 
different social aspects in Sweden. 
 
Diagram 2.8 The manufacturing and mining industry (NACE 10-37). 
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The working environment has been more hectic and monotonous in the transport industry (see diagram 
2.9). It has been a constant increase of hectic and monotonous work among men since the early 1990s 
while among women the increase has levelled out since the mid-1990s. The emissions of carbon dioxide 
have increased at a similar rate as the value added, therefore no decoupling has occurred. 
 
Diagram 2.9 The transport industry (NACE 60-64). 
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3 Decomposition of carbon 
dioxide emissions 
 
The purpose of this chapter is to examine the reasons of the relative decoupling between emissions of 
carbon dioxide and GDP. We will look at the time series 1993-2003 for carbon dioxide and perform 
different kinds of decomposition analysis (For methodology see Wadeskog and Palm, 2003). The 
chapter is divided into two different parts; one where we analyse the causes to the present situation in 
terms of emissions of carbon dioxide and a second part in which we build different future scenarios and 
their relation to the political objectives of reducing carbon dioxide emissions and decrease the use of 
fossil fuels. 
 

3.1 Present situation 
Between 1993-2003 we can see a relative decoupling between emissions of carbon dioxide and GDP, i.e. 
the increase in GDP is more rapid than the increase in carbon dioxide, which was discussed in the 
previous chapter (see diagram 2.2). To build a sustainable development, i.e. increasing growth in GDP 
and at the same time decreasing emissions, we need to understand the underlying causes to this 
decoupling. One way to analyse this is to use decomposition analysis and to look at the parts affecting 
carbon dioxide emissions. In this case we examine the volume and structure of final demand, the 
structure of the input-output matrix, i.e. how the industries trade with each other, and the emission 
intensities. 
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Decompositions components 
 
• Structure of the final demand 
Describes changes of the emissions due to 
changes in the economy, e.g. changes in the 
distribution between goods and services 
 
• Volume of value added  
Describes changes of the emissions due to 
changes in the volume of value added. 
 
• Input-output structure  
Describes changes of the emissions due to 
changes in the input output structure, i.e. 
how the industries trade with each other. 
 
• Emissions intensities 
Describes changes of the emissions due to 
changes in emissions intensities. Emission 
intensity means how much emission that is 
emitted per Swedish krona. 

Domestic emissions in the industry 
Emissions that arise from production and 
consumption of goods and services in the 
industry. 
 
Domestic emissions from private consumption 
• Indirect emissions 
Emissions that arise from the production of the 
goods and services that the households consume. 
These emissions are a part of the domestic 
emissions in the industry that are reallocated on 
the products that households consume yearly. 
 
• Direct emissions 
Yearly emissions that arise from the households’ 
use of direct energy, i.e. car driving and heating 
of houses. 
 
Imported emissions  
Emissions caused by production of goods and 
services in foreign countries and imported to 
Sweden. 
 
Sweden’s domestic emissions are equal to the 
domestic emissions in the industry + the direct 
domestic emissions from the households + the 
domestic emissions from the public sector + Non 
gov. households organisations. 



3.2 Emissions of carbon dioxide - an overview 
Diagram 3.1 gives an overview of the domestic emissions of carbon dioxide in the industry compared 
with the industry’s value added. The emissions have increased by approximately 14 per cent between 
1993 and 2003 while the value added has increased by nearly 50 per cent, i.e. a relative decoupling has 
occurred.  
 
Diagram 3.1 Change of value added and domestic emissions of carbon dioxide in the industry. 
(These emissions are not the same as the emissions in diagram 2.2 which also includes e.g. direct 
emissions from the households) 
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The next diagram (diagram 3.2) shows what has caused the actual changes of the emissions of carbon 
dioxide. The different components that have affected the emissions are the structure of the economy (e.g. 
the distribution between goods and services), the volume of value added, the input-output structure and 
emissions intensities. The graph in the diagram shows the actual change of emissions, i.e. it is the same 
graph as in diagram 3.1. The volume change is an increasing factor while the structure of the economy, 
input-output structure and emissions intensities have been a decreasing factor during most of the years. 
For example, if the volume had been at the same level in 2003 as 1993, then the emissions of carbon 
dioxide would have decreased by 30 per cent. One explanation of why the structure of the final demand 
has been a decreasing factor is probably a shift in demand from goods to more services. 
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Diagram 3.2 Change of domestic emissions of carbon dioxide in the industry. 
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The total emissions of carbon dioxide from the industry can be divided in domestic and imported 
emissions. The change of emissions caused by production of goods and services in foreign countries and 
imported to Sweden is shown in diagram 3.3. The import has increased the emissions from industry by 
roughly 7 per cent, because of an increase in the volume of final demand and changes in the structure of 
intermediate and final demand. 
 
Diagram 3.3 Change of imported emissions of carbon dioxide in the industry. 
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3.3 Emissions of carbon dioxide from stationary and mobile sources in 
industry 
The domestic emissions of carbon dioxide in the industry can be divided into stationary and mobile 
emissions which have been done in diagram 3.4. and 3.5. The emissions from the stationary sources are 
at the same level in 2003 as in 1993. The increases due to the volume increase of final demand have 
been counterbalanced by changes in the structure of the economy, structure of the input output and 
decreasing emission intensities.  
For the mobile emissions however, emissions have increased by approximately 35 per cent. The large 
increase of the volume has not been counterbalanced in equal amount by the other three factors. In fact, 
the emissions intensities for mobile sources have increased by approximately 8 per cent. 
 
Diagram 3.4 Change of domestic stationary emissions of carbon dioxide in the industry. 
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Diagram 3.5 Change of domestic mobile emissions of carbon dioxide in the industry. 
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3.4 Emissions of domestic indirect carbon dioxide from exports and 
public and private consumption  
Another way to show the change of the domestic emissions of carbon dioxide in the industry, is to 
allocate their emissions on the final demand components; exports, the public and the private 
consumption excluding investments. This is sometimes labelled indirect emissions. The indirect 
emissions from exports have increased by nearly 40 per cent, which arises from the large increase of the 
volume. The increased emissions in exports are partly counterbalanced by a decrease of the emissions in 
the public consumption by roughly 15 per cent and a decrease in the private consumption by 5 per cent 
(see diagram 3.7 and 3.8). The indirect emissions from the public and private consumption have 
decreased partly because of a changeover to distant heating respectively bio fuels. 
 
Diagram 3.6 Change of domestic emissions of carbon dioxide from exports. 
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Diagram 3.7 Change of domestic indirect emissions of carbon dioxide from public consumption. 
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Diagram 3.8 Change of domestic indirect emissions of carbon dioxide from private consumption 
(households). The direct emissions from households are not included as they cannot be allocated 
on these factors. 
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3.5 Emissions of carbon dioxide by industry  
To further understand which part of the industry that is responsible for the increase of the domestic 
emissions of carbon dioxide, it is possible to disaggregate the emissions by industry (shown in diagram 
3.9). The diagram shows that the wholesale/transport sector stands for the largest part of the increase, 
roughly 10 per cent. The large increase of the emissions of carbon dioxide by the transport sector is 
uncertain because the increase is due to an increase of the emissions from the water transport (shipping 
industry). The emissions from this industry consists for instance of bunkering of fuel which is difficult to 
estimate. 
 
Diagram 3.9 Actual changes of domestic emissions of carbon dioxide in the industry. 
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Similarly as for the previous diagrams it is possible to break down the emissions in four emissions 
components, i.e. the volume in final demand, structure of the economy, structure of the input-output and 
emission intensities. Diagram 3.10 shows the change of indirect emissions of carbon dioxide that arise 
from the volume in final demand disaggregated by industry. The industries that contribute most to the 
increase of the emissions that arise from the volume in final demand are the manufacturing industry and 
the energy industry and the wholesale/retail/transport sector. 
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Diagram 3.10 Change of domestic emissions of carbon dioxide regarding the volume in final 
demand by industry. 
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The other three emission components partly counterbalance the increase of emissions due to an increase 
of volume in final demand, roughly 10 per cent respectively (Not shown). Regarding the structure of the 
economy, it is the energy sector that stands for the largest part of the decrease of the emissions. 
Regarding the structure of the input output and the emission intensities the manufacturing industry 
stands for the main part of the decrease of the emissions. 
 

3.6 Emissions of carbon dioxide in the transport sector 
The transport sector is one of the main challenges to solve if the emissions of carbon dioxide are going 
to be reduced to levels that are necessary to mitigate the climate change. The diagram 3.11 shows the 
change of domestic emissions of carbon dioxide in different transport industries. Interesting to note is 
that all transport industries have increased their emissions since 1993. The transport industries have 
increased their emissions to different extents; the water transport industry has increased its emissions by 
roughly 7 per cent compared with 3 per cent for the rest of the transport sector. 
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Diagram 3.11 Actual changes of domestic emissions of carbon dioxide in the transport sector. 
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To see what has caused the increase in emissions for the transport sector the emissions are broken down 
in the four emissions components, i.e. the volume in final demand, structure of the economy, structure of 
the input output and emission intensities. That shows that the emissions from the volume in final 
demand have increased by roughly 12 per cent but also that the emission intensities have increased the 
emissions by roughly 3 per cent, i.e. the emissions intensities have increased. The emissions that arise 
from the other two factors have decreased by roughly 2 per cent respectively. 
 
Diagram 3.12 Change of domestic emissions of carbon dioxide regarding emission intensities in the 
transport sector. 
 

-4%

-2%

0%

2%

4%

6%

8%

10%

12%

14%

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

Ack % change

Post and telecommunication

Supporting and auxiliary
transport 
Air transport

Water transport

Land transport

Wholesale and retail

 
 

 25



3.7 Carbon dioxide emissions from different product groups 
The emissions from the private consumption, i.e. the households, can be distributed by different product 
groups (see diagram 3.13). This can be compared with the distribution of private consumption by value 
for the same product groups (see diagram 3.14). In this way it is possible to see the relationship between 
the consumption by value for a certain product group and its emissions of carbon dioxide.  
 
As can be seen from the two diagrams there are differences between the consumption by value for a 
certain product group and its emissions of carbon dioxide. For example food/drinks, clothing/household 
appliances, housing/rent and services compose a considerable part of the private consumption by value 
but the emissions from these product groups appears relatively small. This is partly due to the product 
division, where fuels are seen as products in themselves. The emissions from heating of private houses 
with fuels are therefore recorded as direct emissions from households. The private consumption by value 
of household energy and direct energy are much smaller compared with their emissions of carbon 
dioxide, e.g. the emissions from the use of direct energy stands for almost half of the total emissions 
from the households. 
 
Diagram 3.13 Domestic direct and indirect emissions of carbon dioxide from private consumption 
by different product groups, 2003. 
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 Diagram 3.14. Private consumption by value for different product groups, 2003. 
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Another way to show the relationship between private consumption by value and its emissions is to 
calculate emission intensities for different product groups (diagram 3.15). The diagram shows that the 
use of direct energy (e.g. car driving) emits large amounts of carbon dioxide per consumption by value. 
 
Diagram 3.15 Emissions intensities by product groups, 2003, domestic emissions. The direct 
energy intensities are not shown entirely, but their figures are shown. 
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3.8 Scenarios for emissions of carbon dioxide from private consumption 
Sweden has a national goal to reduce the emissions of greenhouse gases by four per cent to 2008-2012. 
There is also a more ambitious goal to reduce the emissions of greenhouse gases to 4.5 tonnes carbon 
dioxide equivalents per year and person to 2050. That means that the emissions must be reduced from 
70 millions tonnes today to 47 millions tonnes carbon dioxide equivalents to 2050. There are different 
solutions how this can be achieved. We will in this part look at different alternatives to reduce the 
emissions of carbon dioxide from private consumption. The alternatives we have chosen are improved 
emissions intensities, a 20 per cent increase of the households’ consumption of services and a 20 per 
cent reduction of the households’ use of direct fuels (e.g. petrol).  
 
The change of emissions of carbon dioxide during one year for the emission scenarios are shown in 
diagram 3.16. The change of emissions due to an increase of four per cent of the private consumption by 
value would increase the emissions by 1 000 000 tonnes (scenario 1). The improved emissions 
intensities would reduce the emissions by roughly 170 000 tonnes of carbon dioxide (scenario 2). A 
substitution of the household’s consumption of goods for consumption of services by 20 per cent would 
reduce emissions by roughly 500 000 tonnes (scenario 3). If the increase of the private consumption by 
value, the improved emission intensities and the increase of consumption of services are put together the 
emissions would increase by nearly 500 000 tonnes (scenario 4). If also a 20 per cent reduction of the 
households’ use of direct fuels is added to scenario 4 the emissions of carbon dioxide would decrease by 
roughly 2.5 million tonnes. This reduction corresponds to a reduction of greenhouse gases by roughly 
3.5 per cent which is close to the target of 4 per cent. However, the comparison is not altogether 
accurate, as the four percent target excludes the international transports such as air transport and 
shipping. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Emission scenarios 
 
1. A four per cent increase of the private consumption by value. 
 
2. Improved emission intensities in the industry. The mean trend between 1993 and 2003. 
 
3. A 20 per cent substitution of consumption of goods for consumption of services by the households. 
 
4. Scenario 1, 2 and 3 together 
 
5. Scenario 4 plus a 20 per cent reduction of the households’ use of direct fuels, e.g. petrol and 
heating. 
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Diagram 3.16 Carbon dioxide emission scenarios for private consumption, domestic indirect and 
direct emissions. 
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4 Responses 
4.1 Introduction 
This chapter will discuss possible indicators that can be derived from the environmental accounts or 
other statistics and which concerns responses to the issues that are regarded in the sustainable 
development strategies. It is an attempt to outline how an underlying data-system can connect the head-
line indicators to a more in-depth analyses of the responses at hand, and point to where the instruments 
are in place and where they are not. There will be a focus on economic instruments, but also other types 
of data which can be found in the full set of indicators. The full set of indicators concerns the initiatives 
for a more sustainable production and consumption pattern, such as e.g. environmental technology, 
green cars, ecological farming and investments in environmental protection.  
 
There are three different groups of instruments by which the state can administer the development: 
informative, administrative and economic instruments. The indicators are part of the informative 
instruments, by providing a follow up of the strategy. Through the forming of institutions and allocation 
of funds, the state also influences how much efforts will be devoted to various parts of the strategy.  
 
While the state can set some of the national rules for how challenges are met, many other factors such as 
the development of the economy, the weather as well as the effects of general international development 
will also have a large impact on the resulting trends. 

4.2 Long term political targets 
Comparing political targets, international such as the Kyoto agreement target, or the Swedish 
Environmental objectives as well as targets on unemployment or traffic injuries, with the trends in the 
statistics shows how far from the goals we are (diagram 4.1). The environmental quality objectives focus 
on the state of the environment for the next generation, or about 25 years. The medium- term economic 
survey has a forward looking time frame. Also for the social sphere some long-term goals are set, e.g. 
for traffic injuries. In some cases, such as the pension systems and demographic changes, modelling is 
used to project possible future outcomes of the indicators. 
 
Diagram 4.1. Indicator from the Swedish sustainable development strategy showing relations to 
targets. Greenhouse gases in Sweden, carbon dioxide equivalents. 
 

0

10 000

20 000

30 000

40 000

50 000

60 000

70 000

80 000

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

1000 tonnes

Industry processes

Agriculture

Other

Manufacturing and
construction industry
Energy industry

Transports

Goal 2050

Goal 2008-2012

 
 30



 31

4.3 The strategy and the Swedish public authority structure 
The strategy lists different measures that are planned to reach the objectives. Many of the measures are 
concerned with planning. For example, one of the four themes is ‘building sustainable communities’ and 
here the planning process is central. Many of the listed measures are also public inquiries that are 
expected to result in more concrete plans. In order to understand how these planning measures are being 
implemented in Swedish society, we will briefly describe some of its components and institutions. 
 
The Swedish system of authorities is divided in three levels for which there is separate political 
governance: the Parliament, the 21 County councils and the 290 Municipal councils. The work on how 
to reach sustainable development concerns all levels. 
 
The Government governs the nation, implements the Parliamnent's decisions and initiates new laws and 
law amendments. It is assisted in its work by the Government Offices and around 300 government 
agencies. The Governments routine direction of government agencies is effected through annual 
appropriation directions, setting out the goals the agency is to achieve, how much money it has at its 
disposal and how the money is to be divided among the different activities. 
 
The County councils are responsible for health planning and traffic planning. The County councils are 
more closely connected to the municipalities than the regional representatives of the state, the so-called 
County Administrative Boards.  
 
The municipal council takes decisions in many areas: matters concerning schools, preschool, care of the 
elderly, roads, water and sewage, energy, etc. The municipalities also issue various types of licences, for 
example building licences and licences to serve wine, beer and spirits on premises. The activities are 
financed through municipal taxes, government grants and charges, and are primarily regulated by the 
Swedish Local Government Act. Other Acts important to the municipalities include the Social Services 
Act, the Planning and Building Act and the Schools Act. 
 

4.4 Environmental legislation 
Fifteen existing environmental laws were modernised to form the Environmental Code in 1999. Many 
activities fall within the scope of both the Environmental Code and other legislation. Examples include 
road and railway construction, mining and forestry. 
 
The instruments under the Code include powers to set environmental quality standards governing the 
minimum acceptable quality of air, water, soil and the environment in general. Environmental sanction 
charges have been introduced as a more rapid way of dealing with infringements. These are levied 
directly by the authorities responsible for inspections and enforcement. 
 

4.5 Environmental Technology Institutions 
In 2005 the Government decided to set up the Swedish Environmental Technology Council 
(SWENTEC). The Council will have a role in coordinating overall public development programmes in 
the sector, covering everything from research and development to market introduction and export 
promotion. Moreover, the Council will support cooperation between regional networks consisting of 
industry, R&D organisations and regional authorities. The Government has allocated EUR 1.1 million to 
the Council for first year of its operations. 
 
Vinnova - the Swedish Agency for Innovation Systems integrates research and development with 
technology, transport and working life. The aim is to promote sustainable growth by financing research 
and technical development and developing effective innovation systems. 
 
 



Nutek - the Swedish Business Development Agency is the national agency dealing with industrial 
policies and centres of excellence for entrepreneurship, business development and regional development. 
Nutek runs a programme for environment-driven business development. The emphasis is on supporting 
small and medium-sized enterprises to become more competitive by considering environmental issues in 
their product and business development. An earlier programme concentrated on introducing 
environmental management in small companies. 
 

4.6 Economic incentives- the example of Climate change 
Climate change is one of the most central issues in the SD strategy. This issue has implications for all 
threee dimensions of SD, and is long-term in its effects. It is closely linked to the consumption of fossil 
fuels, and to the anticipated rise of global consumption patterns to the level of those in the developed 
countries. It is still not clear how the international community will tackle this problem. The Kyoto 
targets have been a start of this process. The instruments in place are national energy taxes, carbon taxes 
and the emerging EU-system of emission rights.  
 
For the environment-economic linkage the SEEA can provide a link between the emissions of climate 
change gases and economic activities. The system makes it possible to see the contributions from 
different industries from the production side, but also to link to the consumption pattern. The system also 
allows for analyses of economic incentives, such as environmental taxes (diagram 4.2) and subsidies. 
The analyses carried out in chapter 3 are based on environmental accounts data. For incentives data there 
are already some of the under-lying indicators that are taken from the environmental accounts. The 
indicators for environmental taxes are an example of these. They are linked to the industries, authorities 
and households that pay the taxes, and can be used for deeper analysis work. 
 
Diagram 4.2. Environmental taxes. Underlying indicator. 
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In Sweden, green tax reforms have been put to place in 1990-1991 and 2000-2001. In the first reform 
taxes on sulphur and on carbon dioxide were introduced, while income taxes where lowever. In the 
second reform electricity and diesel oil were targeted for tax increases. 
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4.7 Costs of measures- the example of Health 
Health can be used as an example of how headline and underlying indicators may be connected in future 
work. Some studies have been found that weigh together different health problems and link them to the 
costs of measures. The two headline indicators in the Health area are ‘life expectancy at birth combined 
with healthy life years at birth’ and ‘victim of violence or threat of violence’. Life expectancy is a stable 
and well-established over-all indicator that is the result of many different trends.  
 
Beneath the headline indicator is today an array of indicators that give more detail as to why the life 
expectancy is evolving as it is. Self-perceived health, children’s well being, asthma in schoolchildren, 
psycho-social work environment, physical work environment, smoking, alcohol consumption, obesity, 
exercise habits and number of people killed or seriously injured in traffic accidents. Ideally, the 
connection between the overall indicator and the underlying indicators would be assessed. For example, 
to calculate how a realisation of the plan for decreasing number of accidents would affect the mean life 
expectancy (See for example Hjalte et al, 2003, Maraste et al, 2003).  
 
Some research has been done with the help of a WHO database, following a similar idea, measuring 
causes of illness and relating it to ‘Disability free adjusted life-years’ (DALYs). This research shows the 
major causes for illness in Sweden and makes it possible to compare the costs for prevention activities 
with the benefits that can be foreseen (Moradi et al, 2006, Peterson et al, 1999). The content of the WHO 
database sets a limit for what can be included. The burden of disease in Sweden, as measured in DALYs, 
is dominated by three groups of diseases: cardiovascular diseases, mental disorders and malignant 
tumors which account for more than 60% of the total burden of disease in terms of DALYs.  
 
Psychosomatic symptoms such as headache and stomachache, and mental symptoms such as depression 
and anxiety became more common among young people of school age during the 1990s. According to 
Statistics Sweden’s surveys of living conditions, the number of young people between the ages of 16-24 
who reported having difficulties sleeping tripled during the 1990s. The incidence of anxiety increased 
during the period. The Statistics Sweden report "Young people in Swedish society - Generation gap 
1980-2003" (English text p 111) describes the deterioration in health of above all the younger generation 
and especially regarding psychosomatic indicators. This deterioration can be seen as a reaction to strain 
and stress of employment, work environments, income-related problems, social relations, etc.  
 
A health economic model has been presented in which the costs of various general interventions are 
weighed against their effects on child and adolescent mental health and their potential socioeconomic 
benefits (The National Board of Health and Welfare, 2004). The model is based on a prioritisation 
approach, which takes into account not only the costs incurred by the principal for a specific intervention 
but also how costs are affected in other societal sectors and in the long term. 
 
The above mentioned report presents examples of costs for various general interventions. These costs are 
then compared both with the costs of different selective interventions for children and young people, and 
with examples of costs incurred by society for mental ill health in adults. The estimates presented should 
be seen as examples of an analytical method. As an example, by preventing one case of substance abuse 
during adult life, supportive education to improve parent skills can be provided for approx 3,400 or 
6,900 sets of parents, depending on how the costs are discounted. This type of education has shown itself 
to be effective with regard to preventing aggressive mental problems in children and young people. It 
seems reasonable to suppose that by means of such a widespread educational intervention, at least one 
child could be prevented from becoming a substance abuser. This is what is required for the intervention 
to be socio-economically profitable in the long term. 
 

4.8 Research needed 
There are several ways of using statistics to obtain an understanding of what may happen over time. For 
example, data on investments in the economy (e.g. education, technology) will have a large impact on 
what happens in the future. Not only the size of the total investments of the economy will be of 
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importance in this case, but also what type of investments. Here, there is work that needs to be done, in 
order to be able to describe in more detail how the incentives to invest, and how the government budget 
are linked to the sustainable development strategies. 
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5 Concluding remarks 
The report has investigated some possibilities to under-pin the existing sustainable development 
indicators in Sweden with accounting data. The inter-linkage between areas is made through the means 
of the actor perspective, which allows for coupling between environmental and economic issues through 
the environmental accounts. The actor perspective provides for disaggregation by industries and 
households, thereby showing more detailed information about trends.  
 
The classification into industries also opens up for modelling approaches. As has been shown in chapter 
3, by using input-output modelling, the carbon dioxide emissions trend can be decomposed into several 
factors. Most important are those of the volume of final demand, which generally increases the 
emissions. The types of fuels used are also of major importance and differences between years in the 
mix of fossil and non-fossil fuels can be seen.  
 
The most important factor for the increases in emissions in this analyses however, turns out to be the 
increase of emissions in transports, most notably sea transport. This result has to be treated with caution, 
as the data and assumptions underlying the emissions from sea transports are not of a high quality. The 
Kyoto targets are not concerned with emissions from international transport, and so these emissions are 
not counted as part of the political emission targets. We therefore recommend that data collection and 
calculations methods for international sea transports and air transport are improved. 
 
For the health area, other types of inter-linkages have been found, mainly through analyses on DALYs 
and on costs for interventions. The existing SD indicators are not linked, but the underlying indicators in 
the full set shed light on some important trends, and are in this respect a first attempt of analysis. This 
area would be of great interest to explore, as there are many countries that grapple with how to link the 
social and the economic areas. In part, explanations on the links e.g. between employment and economic 
growth and the interventions that are wished for will differ depending on value judgements. Still, there is 
probably a great value in statistical analyses that can shed light on how existing and new policies 
perform on a national basis. 
 
An interesting area to investigate in future works is the distribution of emissions between different 
households types, incomes groups and types of dwellings. At the environmental accounts at Statistics 
Sweden some work has been performed in this area (Wadeskog and Larsson, 2003). For example, the 
report showed that the emissions of carbon dioxide increased with increased disposable income. 
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7 Annex 
The full set of indicators in the Swedish strategy from 2006 
(Indicator. More elaborate description) 
1. Health 
1.1 Life expectancy. Life expectancy and healthy life years at birth 
1.2 Violence Victim of violence or threat of violence 
1.3 Self-perceived health. Percentage of people who perceive their health to be good or bad. 
1.4 Children's wellbeing. Percentage of schoolchildren who are generally faring very well right now 
1.5 Asthma. Occurrence of asthma in schoolchildren 
1.6 Psychosocial work environment. Percentage of employees with high strain and insufficient support 
1.7 Physical work environment. Percentage of employees with complaints due to physical stress 
1.8 Smoking. Percentage of the population that smokes daily 
1.9 Alcohol consumption. Alcohol consumption per inhabitant aged 15 and older  
1.10 Obesity. Percentage of people who are overweight or obese 
1.11 Exercise habits. Exercise habits during leisure hours 
1.12 Traffic accidents. Number of people killed or seriously injured in traffic accidents 
 
2. Sustainable consumption and production patterns 
2.1 Energy efficiency. Energy supply in relation to GNI, Wh/krona broken down by energy form 
2.2 Investments. Investments in fixed and human capital, and R&D expenditures, in relation to GDP 
2.3 Transport of goods/GDP. Total transport of goods (rail, road waterway) in relation to GDP  
2.4 Energy supply. Supply per energy form 
2.5 Energy prices. Prices for households; motor fuel, electricity and heating fuel 
2.6 Fuel consumption for cars. Petrol and diesel consumption (litres per 10 km) for cars 
2.7 Green cars Percentage of cars in environmental classes I, II and III 
2.8 Public transport Percentage of population with access to public transport 
2.9 Radioactive waste Quantity of spent nuclear fuel from Swedish power stations 
2.10 Household waste Quantity of waste from households 
2.11 Industrial waste Quantity of waste from the manufacturing sector 
2.12 Environmental management systems. Number of businesses with EMAS and ISO 14001 and 
schools that have the Green Flag Eco-Schools Programme 
2.13 Ecological agriculture. Area of ecologically cultivated soil, pastures and hayfields 
2.14 Environmentally certified forests. Area of FSC and PEFC certified forests 
2.15 Green public procurement. Percentage public procurement adapted to the environment 
2.16 Investments in environmental protection 
2.17 Employees of environmental companies. Percentage of employees 
2.18 Environmental exports. Exports of environmental companies broken down by area 
 
3. Economic development 
3.1 Employment rate Percentage of gainfully employed people in the 20–64 age group 
3.2 Public debt Public sector debt (net and gross) in relation to the GDP 
3.3 Growth GNI per inhabitant and annual growth rate 
3.4 Inflation Consumer price index, average for the year 
3.5 Real wages Pre-tax real monthly wages 
3.6 Unemployment Percentage of unemployed in the labour force 
3.7 Hours worked per person. Number of hours worked per person of working age (20–64) 
3.8 R&D R&D expenditures as a percentage of GDP 
3.9 Research Number of people with graduate degrees for every 1 000 employees 
3.10 Innovation Percentage of small, medium-sized and big businesses with innovation systems 
3.11 Human capital Percentage of 20–74 age group with post-secondary education 
3.12 Continuing education. Course participation on and off the job 
3.13 Business climate Employees of small and medium-sized businesses, number of business starts 
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4. Social cohesion 
4.1 Risk of poverty. % of population with disposable income below 60 per cent of the median income 
4.2 Demographic dependency ratio Elderly, children and adolescents in relation to the 20–64 age group 
4.3 Distribution of income Distribution of disposable income per consumption unit (s80/s20) 
4.4 Children at risk of poverty. % of children in households with disposable income below 60% of the 
median income of the total number of children 
4.5 Financial crisis. % of the population at financial risk, such as having to borrow money to pay the rent 
4.6 People born abroad at financial risk. Percentage of people born abroad who are at financial risk 
4.7 Regional demographic change. Demographic change in the counties 
4.8 Long-term unemployment. Percentage of long-term unemployed in the labour force 
4.9 Youth unemployment. Percentage of young people who are unemployed 
4.10 People born abroad, employment. Employment rate and unemployment among people born abroad 
4.11 People with disabilities, employment. Employment rate and unemployment among people with 
disabilities 
4.12 Sickness absenteeism. Sickness absences, activity compensation 
4.13 Fertility. Number of children a woman would give birth to during her lifetime if the current fertility 
rate held steady for all ages 
4.14 Parental leave Use of parental leave or temporary parental leave 
4.15 Equal opportunity, wages. Wage gap between men and women 
4.16 Equal opportunity, managers. Percentage of women and men in managerial positions 
4.17 Electoral participation. Percentage of qualified voters who vote in parliamentary elections 
4.18 People born abroad, electoral participation. Electoral participation among people born abroad 
4.19 Trust in the media Trust in the content of various media among the general population 
4.20 School security Percentage of students who feel secure at school 
4.21 Basic requirements of the educational system. % of students in year nine with a leaving certificate 
that does not qualify them for upper secondary school, and % of students who have not received a 
leaving certificate from upper secondary school within four years 
4.22 Housing overcrowding. Percentage of the population with housing overcrowding norm 3, by size of 
household 
4.23 Loneliness Percentage of the population who don't have a close friend 
4.24 Consumption of culture. How often people read books, go to the cinema or attend the theatre 
4.25 Computers and broadband. Percentage of the population with computers and broadband 
connections 
 
5. Environment and climate 
5.1 Greenhouse gases Greenhouse gas emissions per sector as compared to the targets 
5.2 Hazardous substances. Concentrations of long-lived organic compounds in breast milk 
5.3 Hazardous chemicals. Quantity of annual use of chemical products that are hazardous to the health 
5.4 Temperature change. Average annual temperature in Sweden and around the world. 
5.5 Carbon dioxide emissions from households. Total carbon dioxide emissions from households, direct, 
indirect and emissions in other countries 
5.6 Nitrogen and phosphorous emissions. Net emissions of nitrogen and phosphorous from ground to sea 
5.7 Ozone-depleting substances. Emissions of ozone-depleting substances 
5.8 Air quality. Concentrations of nitrogen dioxide, sulphur dioxide and particles in groundlevel ozone 
5.9 Traffic noise. Percentage of population bothered by traffic noise 
5.10 Radon. Number of apartment buildings that have been tested for radon and show elevated levels 
5.11 Biodiversity. Number of endangered and extinct species 
5.12 Cod population. Cod population compared to the environmental target 
5.13 Nature protection. Protected ground and water as a percentage of total area 
5.14 Environmental taxes. Environmental taxes disaggregates by type 
5.15 Proximity to nature. % of the population with access to a green area within 250 metres of their 
residence 
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6. Global development 
6.1 Development assistance. Development assistance as a percentage of GNI 
6.2 Carbon dioxide emissions in industrialised and developing countries. Carbon dioxide emissions per 
inhabitant in Sweden compared with developing countries and OECD member countries 
6.3 Trade with poor countries. Sweden's exports and imports of goods to and from the 49 least 
developed countries (LDCs) 
6.4 Poverty in developing countries. Percentage of the population who live on less than one dollar a day 
 
Dissaggregations 
All individual-related indicators are disaggregated by gender. 
Certain individual-related indicators are reported separately by age. 
For relevant headline indicators, there are regional breakdowns: 
1.1 Life expectancy 
4.2. Risk of poverty 
4.1. Demographic dependency ratio 
3.1 Employment 
3.2 Growth (gross regional product per capita and total wages per capita) 
2.1 Energy efficiency 
5.1 Carbon dioxide emissions 
 
Abbreviations 
CO2 = Carbon Dioxide Emissions 
EMAS = Eco-Management and Audit Scheme 
FSC = Forest Stewardship Council 
GDP = Gross Domestic Product 
GNI = Gross National Income 
ISO = International Organization for Standardization 
LDCs =Least Developed Countries 
PEFC= Swedish Programme for the Endorsement of Forest Certification Scheme 
SME = Small and Medium Enterprises 
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