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Abstract: The Doughnut Economy is a new approach for the inclusion of planetary boundaries and
social foundation in the development of societies. The Sustainable Development Goals of the UN
determine another view for development targets. The developed Sustainability Window approach
provides a means for operationalisation and quantification of the Doughnut Economy. The devel-
oped method calculates minimum economic development to guarantee sustainable social develop-
ment and maximum economic development not to exceed environmental sustainability. The devel-
oped method, ASA Doughnut, is illustrated with case data from Thailand. The sustainability
Doughnut for Thailand has been calculated for both weak and strong sustainability criteria. It seems
that strong sustainability is a too strict requirement regarding several environmental dimensions of
development while the weak sustainability criteria are fulfilled. The developed method and tool is
flexible and can be used for comparative analysis of different countries or regions, for dynamic anal-
ysis of sustainability development, for gap analysis of the required improvement of environmental
or social efficiency, and analysis of degrowth possibilities. The selection of indicators for the anal-
yses and their reliability is crucial for the validity of the results and usefulness in policy planning.
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1. Introduction

More than 30 years ago, the Brundtland Commission report [1] introduced a catch-
word of sustainable development and its environmental, social, and economic dimension.
The report highlighted the need to ensure ecological sustainability, satisfying basic human
needs, and equity in the long term. Since then, the idea of sustainable development as a
policy goal has been globally shared by different countries, organizations, companies, and
other economic actors. Increasing attention has been paid to the environmental and social
challenges related to different economic activities. The WCED report has also affected the
discussion on development indicators, and especially the common practice to use GDP as
a macro-level indicator of welfare has been criticized.

In most of the countries all over the World, the trend of conventional GDP has been
continuously increasing except during some relatively short periods of economic reces-
sions (in the 1930s and 1990s, and the financial crisis in 2008-2009) and external crises such
as the World War I, oil shocks in the 1970s and the Covid-19 pandemic in the 2020s. After
the publication of the WCED report, several attempts to replace the conventional GDP
with a better indicator have been made. New monetary indicators — some of them origi-
nally initiated even earlier — such as Green GDP [2], Indicator of Sustainable Economic
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Welfare (ISEW) [3], and Genuine Progress Indicator (GPI) [4] were introduced in the field
of environmental economics. The alternative monetary indicators ISEW and GPI tended
to show a decreasing trend in many countries after a peak around the year 1980 [5].

Sustainable development indices covering other than the economic dimension of sus-
tainability have also been developed [6], such as Human Development Index (HDI) [7],
ecological footprint [8] and Sustainable Society Index (SSI) [9], for instance. Empirical
analyses using this kind of indices often show that the performance of countries is far from
sustainable [10]. Attempts to solve global development problems by new “beyond GDP”
welfare indices have also been criticized because moving beyond GDP requires good re-
flexivity, i.e. awareness of the key role that pre-analytical choices play in the definition of
welfare and how to measure welfare [11].

Neither the alternative monetary indicators nor the sustainable development indices
have been able to make a serious political breakthrough, and the administrative and sta-
tistical practices have not been changed much. GDP has kept its dominant position. In the
meantime, the idea of developing sustainable development indicator sets (SDIs) describ-
ing all dimensions of sustainability in detail was put forward in organizations such as the
United Nations [12], Organization of Economic Co-operation and Development [13], and
the European Union [14]. At the national level, especially ministries and administrative
units responsible for environmental issues and sustainability have developed their own
SDIs. For example, in Finland, quite a broad group of stakeholders was involved in the
process of developing a national SDI set, with a purpose to include all aspects considered
as relevant for sustainability [15]. Also, elsewhere the result has often been quite a large
number of individual indicators. The United Nations (UN) has developed indicators con-
cerning the 17 Sustainable Development Goals (SDGs) launched in 2015[16]. The SDGs
have been adopted in the EU [14] and other countries following the UN 2030 Agenda for
Sustainable Development, and they have influenced the work on SDIs. However, the ma-
jor problem of SDIs seems to remain as years go passing by — GDP still dominates the use
of performance indicators at the national level and in international comparisons. The use
of the SDIs has not been what was expected [15].

The global indicator framework for Sustainable Development Goals was developed
by the Inter-Agency and Expert Group on SDG Indicators (IAEG-SDGs) and agreed upon
at the 48th session of the United Nations Statistical Commission held in March 2017 (SDG
indicators). The indicator set related to the Sustainable Development Goals consists of 169
targets for the 17 goals and 231 unique indicators.

Raworth [17][18] has introduced a visual representation of sustainable development
called doughnut economy. Domazet et al [19] call the doughnut economy a mental model
of sustainability. The “doughnut” represents the available space for economic growth be-
tween a lower and upper limit, i.e. between the social foundation and the environmental
ceiling (Fig 1). The social foundation refers to the minimum GDP necessary to satisfy the
basic human needs, and the carrying capacity of nature sets the environmental ceiling
which refers to the maximum GDP allowed by the environmental constraints. In between,
there is a safe and just space for humanity which allows inclusive and sustainable eco-
nomic development (Fig. 1).
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Figure 1. The Doughnut Economy [17].

Raworth [17] refers to Rockstrom et al [20] when includes climate change, freshwater
use, nitrogen and phosphorous cycles, ocean acidification, chemical pollution, ozone de-
pletion, biodiversity loss, and land-use change in the description of the environmental
ceiling. These environmental problems can be used to define natural thresholds of envi-
ronmental sustainability. The social foundation includes critical human deprivations such
as income, education, resilience, voice, jobs, energy, social equity, gender equality, health,
food, and water [17][18][20]. The doughnut economy includes nothing new, but it sum-
marises and visualizes many elements of the environmental and development discussion
during the last decades. Therefore, the doughnut economy is also prone to all contempo-
rary and prevailing criticisms of sustainable development.

The economic development concerning both the environmental ceiling and social
foundation can be empirically analysed by using the available indicator data. Comparison
of different countries is interesting, but a suitable data set for this is a challenge because
the countries are very different from each other. The SDG indicator data offers a good
starting point for this. If a time series of data is available, it is possible to assess whether
the economic activity of a country or other regional entity “fits in the doughnut” or not
and if it is developing towards sustainability or away from it. In addition to the definition
of the absolute level of sustainability, the direction of change is a crucial element of sus-
tainability assessment.

Sustainability assessment can be done (1) at various spatial and geographical levels
from local to global, (2) for the whole economy or a part of it, i.e. the different economic
sectors, or selected practices/technologies (such as energy sources and technologies, in-
dustrial branches, transport modes, crops and livestock, households, (3) for individual
companies, organizations, etc., and (4) by focusing on different sustainability dimensions,
either separately or integrated. Environmental sustainability dominates the assessment
and environmental impact assessment and environmental reporting have been institu-
tionalized in many countries. However, the integrated assessment has become more pop-
ular in recent years. A large variety of methods with manifold empirical applications are
available in the large literature.

The doughnut economy wraps up many earlier ideas on problems in the developed
and developing countries such as the limits to growth [21], the three dimensions of sus-
tainability [1], the steady-state economy [22], the SDGs [16], and the ideas included in
various sustainability indices and SDI sets. One important area with little research is the
interaction between different SDGs, even though some analyses of the synergies have
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been carried out [23]. In the literature, the doughnut economy is not widely referred to,
and no explicit operationalization with an empirical example is available albeit the idea
was first published in 2012.

In this article, the first attempt to operationalize the doughnut economy will be made
by using the economy of Thailand as an example. A set of selected SDIs describing the
different dimensions of sustainability and the SDGs will be used in the empirical analysis
based on the Sustainability Window method, which will be presented in the next section
including also a description of the data used in the analysis of Thailand. Results from the
empirical analysis will be presented in section 3. Section 4 deals with the development
needs and ideas for further research, and section 5 concludes.

2. Materials and Methods

Sustainability Window analysis is based on the Advanced Sustainability Analysis
(ASA) approach. The ASA approach was developed in Finland Futures Research Centre
[24][25][26] providing a general framework for analysing sustainability. The approach
deals with changes in development, not absolute values because in most cases it is not
possible to define whether the environmental or social state is sustainable or not on an
absolute scale. There are, for instance, no absolute level of emissions, which can be seen
as sustainable. The ASA approach is defining whether the development is towards a more
sustainable or a less sustainable direction.

The ASA approach can be used for the identification, quantification, and analysis of
dematerialisation, immaterialisation, and the rebound effect [27]. Dematerialisation re-
lates to the production side of the economy and is measured with the material intensity of
production. Decreasing the material intensity of production over time indicates demate-
rialisation — the same amount of value added is produced with less use of material (and
with less related environmental impacts). If the material intensity of production increases,
it is called re-materialisation. Change in dematerialisation depends on e.g. change of ac-
tivity in the economic sectors with different material intensities, and how well technolog-
ical development focuses on “green” technologies or otherwise applies to the use of ma-
terials.

Immaterialisation deals with the consumption side of the economy and is measured
with the material intensity of consumption. The decreasing material intensity of consump-
tion indicates immaterilisation — the same consumer needs are satisfied with less use of
material. If the material intensity of consumption increases, it is called re-materialisation.
Change in immaterialisation depends on many things, such as consumer preferences and
behaviour, and the availability of different alternatives, i.e. products, services, and ways
to use them, to satisfy different human needs.

Both dematerialisation of production and immaterialisation of consumption are im-
portant for a transition towards policy goals such as sustainable development, circular
economy, and climate change mitigation and adaptation. However, observations of de-
materialisation or immaterialisation do not necessarily ensure that the total use of natural
resources has decreased. If economic growth is faster than dematerialisation or immateri-
alisation, its increasing effect can override the decreasing effects of dematerialisation and
immaterilisation on the total use of natural resources. In the ASA approach, the effect of
economic growth is called the gross rebound effect. If the gross rebound effect exceeds the
effect of dematerialisation or immaterialisation, the total use of material resources and
related environmental impact still increases.

The strong criterion for the environmental sustainability would be that the green-
house gas emissions should not grow (see discussion on strong sustainability in Vehmas
et al [28] and Kaivo-oja et al [29]). This is, in practice, a too strong criterion for example for
a country like Cambodia, where the CO2 emissions per capita have been 0.2 ton of COzeq
in the reference year (2006) of this analysis (global average being about 4 tons of COzeq).
That is why we utilize in this analysis the weak sustainability criterion for the CO2 emis-
sions, which states that the emissions per produced GDP should not increase. Weak sus-
tainability criterion generally means that the environmental indicator in relation to
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economic development, i.e. environmental intensity (Environmental indicator/GDP),
should not increase.

The Sustainability Window (SuWi) method [30][31][32] provides quantitative infor-
mation about the maximum economic development to avoid negative change in the envi-
ronmental condition (related to a selected environmental indicator) and the minimum
economic development to achieve positive social development (related to a selected social
indicator). These maximum and minimum levels of economic development define the
Sustainability Window.

A basic case for determining the maximum economic development in relation to en-
vironmental stress is shown in Fig. 2. The indicators for economic development and envi-
ronmental stress are indexed to have the value 1 in the base year indicated with point A
in the figure having values GDPo and Envo. This point determines the environmental
stress productivity of GDP with line r1. The final point of development is indicated with
point B having values GDP1 and Envi. At this point, the environmental stress productivity
of GDP is expressed with line r2. The criterion for environmental sustainability is that
environmental stress should not increase. With the environmental stress productivity r2,
the maximum sustainable economic development is indicated with point C having a value
GDPnmax. The increase in environmental stress and GDP with decreased environmental
stress productivity allows smaller GDP growth than the original growth not to increase
the environmental stress from the base year level.
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Figure 2. Determining the maximum economic growth related to environmental
stress production.

A basic case for determining the minimum economic development in relation to so-
cial welfare development is shown in Fig. 3. The indicators for economic development
and social welfare in the base year are indicated with point A in the figure having values
GDPo and Soco. This point determines the social welfare productivity of GDP with line r1.
The final point of development is indicated with point B having values GDP1 and Soci. At
this point, the social welfare productivity of GDP is expressed with line r2. The criterion
for social sustainability is that social welfare should not decrease. With the social devel-
opment productivity r2, the minimum sustainable economic development is indicated
with point C having a value GDPmin. The increase in welfare with the decrease in welfare
productivity defines a minimum GDP value higher than the base year value not to de-
crease the social welfare.
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Figure 3. Determining the minimum economic development not to decrease social
welfare.

When the cases of environmental and social sustainability are combined, we can de-
termine the Sustainability Window with the minimum and maximum economic develop-
ment. This is shown in Fig. 4. The maximum sustainable economic development GDP max
is defined with the productivity line r2 (point D) and the minimum sustainable economic
development GDPnmin is defined with the productivity line r3 (point E). In this case, the
real GDP growth is too high (GDP1 is higher than GDPmax) and the sustainability criteria
are not satisfied.
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Figure 4. Determining the Sustainability Window (SuWi) with the minimum
(GDPnmin) and maximum (GDPmax) economic development.

We illustrate the Sustainability Window cases with examples from Thailand. We
have used Thailand as a case study because the data availability and reliability is quite
good. Thailand is an example of a fast-growing developing country which is still relying
considerably on agricultural production (31 % of the workforce and 8 % of GDP) but has
a modern industrial sector (17 % of the workforce in manufacturing and 6 % in construc-
tion and 28 % of GDP) and an important service sector (42 % of the workforce and 58 % of
GDP). Thailand belongs to the ASEAN countries and is also a member of the largest trade
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area of RCEP (The Regional Comprehensive Economic Partnership) having prospects of
considerable future economic growth.

For the construction of example Sustainability Window for Thailand (Fig. 5) we use
‘Consumption of global hectares’ as the environmental indicator and ‘Healthy life years’
as the social indicator. Point A in the figure indicates the base year value for social envi-
ronmental and economic indicators. Point B indicates the final year value of the social
indicator ‘Healthy life years’ and the line 12 indicates the social welfare productivity in
the final year. The social sustainability criterion is that social welfare should not decrease,
and point D indicates the minimum economic development (GDPmin) to fulfil the criterion
with the welfare productivity of r2.

Point C indicates the final year value for the environmental indicator ‘Consumption
of global hectares’ and line r3 indicates the environmental stress productivity of GDP in
the final year. The environmental sustainability criterion is that environmental stress
should not increase, and point E indicates the maximum economic development (GDP-
max) to fulfil the criterion with the environmental stress productivity of r3. In this case,
the real economic development GDPreal is higher than GDPmin and lower than GDPmax ful-
filling both social and environmental sustainability criteria when these indicators are

used.
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Figure 5. Determining the Sustainability Window for Thailand using ‘Consumption
of global hectares’ as the environmental indicator and ‘Healthy life years’ as the social
indicator and GDP as the economic indicator.

In Figure 6, we illustrate the Strong and Weak Sustainability Window for Thailand
using ‘Food sufficiency” as the social indicator and ‘Consumption of global hectares’ as
the environmental indicator. Point A illustrates the base year values for all the indicators
and line r1 indicates the related productivities. Point B indicates the final year value for
‘Food sufficiency” and line r2 indicates the related welfare productivity. The social sus-
tainability criterion is that the social welfare should not decrease and in this case point E
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determines the minimum economic development (GDPmin) to fulfil the criterion. In this
case, GDPmin is smaller than the base year value indication a possibility for degrowth with-
out decreasing social welfare.

Point C in the figure illustrates the final year value for the environmental indicator
‘Consumption of global hectares” and line 13 illustrates the related environmental stress
productivity. In this case, point F determines the maximum economic development
(GDPsmax) not to increase environmental stress. In this case, the value refers to the Strong
Sustainability criterion, which requires that the absolute value of the environmental stress
indicator should not increase. GDPmin and GDPsmax determine the Strong Sustainability
Window.

When we use the weak criterion for environmental sustainability, we use the indica-
tor “‘Consumption of global hectares / GDI’, with point D and line r4 illustrating the re-
lated environmental stress productivity. The maximum economic development related to
weak sustainability (GDPwmax is determined by point G. Using these indicators, the real
GDP growth (GDPrea)) fulfils both the strong and weak sustainability criteria.

Food sufficiency /
Consumption
2.0

Thailand

15
—e—Food sufficiency
0 ———————— @@~ N\ -p-—-———Fzt—————————————— .
| —a—Consumption
| global hectares
I
: Consumption/GDP
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| Weak Sustainability Window :
i ] :GDPWmax
Strong Sustairhabilit"{ Window :
0.0 | GDPSmax |
0 1 GDPreaIZ 3 4 GDP

Figure 6. Determining the Sustainability Window for Thailand using ‘Consumption
of global hectares’ as the strong environmental indicator and ‘Consumption of global hec-
tares / GDP’ as the weak environmental indicator, and ‘Healthy life years’ as the social
indicator and GDP as the economic indicator.

Figure 7 illustrates a case where we will have a negative Sustainability Window and
related efficiency gap in development. In this case, we use ‘Healthy life years’ as the social
indicator and ‘Greenhouse gas emissions’ as the environmental indicator referring to
strong sustainability criterion. The base year values for the indicators are illustrated by
point A. Point B illustrates the final year value for social indicator and line r2 illustrates
the related welfare productivity. Point d determines the minimum economic development
(GDPnin) not to decrease social welfare. Point C illustrates the final year value for the en-
vironmental indicator and line r3 the related environmental stress productivity. The max-
imum economic development (GDPmax) is now determined by point E. In this case, we
notice that the maximum economic development is smaller than the required minimum
development resulting in a negative Sustainability Window. In order to reach sustainabil-
ity, the efficiency gap in environmental development should be fulfilled by reducing the
environmental stress productivity to the value illustrated by line r4. In such a case we
would have a positive Sustainability Window (SuWi.t) with the maximum economic de-
velopment (GDPmaxe) equalling the real GDP growth. This example shows that the pre-
sented analytical framework can be used also for the Efficiency gap analysis. The
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efficiency gap analysis can also be used for analysing whether social welfare productivity
is high enough for social sustainability.

GHGs / Thailand
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Figure 7. Determining Sustainability Window is a case where it becomes negative
and illustrating the related Efficiency Gap.

The use of strong and weak sustainability in the SuWi analysis provides a means for
equitable analysis of the development in developing countries. In many cases, the require-
ments of strong sustainability are too pronounced for developing countries with, for in-
stance, a very low level of greenhouse gas emissions. In these cases, the use of weak sus-
tainability criteria can be justifiable.

3. Results

The SuWi analysis produces results of the pairwise comparison of different social
and environmental indicators in relation to economic development. When these pairwise
minimum and maximum economic development results are organised in a radial diagram
we will get as a result a doughnut diagram, ASA Doughnut, for sustainable development.
The minimum economic development determines the inner circle of the doughnut and
the maximum defines the outer circle provided that the minimum is smaller than the max-
imum. The illustrated ASA Doughnut can be compared to the actual economic develop-
ment in the radial diagram.

The data sources for the calculation of the ASA Doughnut have been:

- Sustainable Society Index (SSI) data for most of the indicators [33][9])

- International Energy Agency (IEA) for the energy and CO2 emission data [34]

- United Nation’s Development Programme (UNDP) for the Human Develop-
ment Index (HDI) data [35]

The SSI index series have bi-annual data for the time period of 2006 — 2016. However,
the data for the year 2016 seems not to be compatible with all indicators with the previous
data. That is why we have used in the analysis only data for the year 2006 as the base year
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and 2014 as the final year of comparison. For more details of the indicators see (SSI)[33].
For the illustrative ASA Doughnut analysis, we have used indicators shown in Table 1,
for which considerably reliable data was available. The indicators had to be modified so
that all the social indicators increased with increasing welfare and all the environmental
indicators increased with increasing environmental stress. For instance, ‘Sufficient food’
was calculated to be 100 % - Undernourished (%).

Table 1. Indicators used for the Sustainability Window and ASA Doughnut analysis.
For the SSI indicators see SSI [33].

Social indicator Environmental indicator Economic
indicator
S1 Sufficient Food E1 | Biodiversity, forest area GDP
S2 Sufficient to Drink E4 | Consumption of global hectares
S3 Education ES5 Energy Intensity
S4 Healthy Life E7 | Greenhouse Gases
S5 Gender Equality E8 Renewable Energy
S6 Income Distribution E9 Organic Farming
S8 Employment E10 | Unsafe Sanitation
S10 Human Development Index HDI

The ASA Doughnut figure for Thailand concerning weak sustainability for 2006 -
2014 is shown in Fig. 8. In the figure, the blue line indicates the maximum GDP growth so
that the environmental stress (measured with weak sustainability) does not increase. The
green line indicates the minimum GDP growth in order to safeguard social sustainability.
The area between the minimum and maximum GDP development is shown as a green
Doughnut, i.e. the area for Weak Sustainability. The red line indicates the index for the
real GDP change. If the red line is on the green background Doughnut the actual devel-
opment can be evaluated to be sustainable in relation to the indicators.
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Figure 8. Weak Sustainability ASA Doughnut for Thailand for the change between
2006-2014. The blue line indicates the maximum GDP growth in relation to environmental
sustainability and the green line indicates the minimum GDP growth in relation to social
sustainability. The red line indicates the index for real GDP change. If the red line is on
the green background Doughnut the development can be evaluated to be sustainable in
relation to the indicators. The codes for environmental and social indicators are presented
in Table 1.

The ASA Doughnut shows that the development in Thailand has fulfilled the weak
environmental sustainability criteria for Biodiversity (forest area), Consumption of global
hectares, Energy intensity, CO:z emissions, Renewable energy use, and Safe sanitation. The
problem area seems to be organic farming.

The minimum criteria for sustainable social development are fulfilled in the areas
analysed with these indicators. This means that the real GDP growth has been larger than
the minimum socially sustainable growth. This can be seen in the figure where the green
line is inside the red circle, which represents the real GDP growth.

The ASA Doughnut for the strong sustainability analysis is shown in Fig. 9. The re-
quirement for strong environmental sustainability (environmental stress should not in-
crease) seems to be too demanding for Thailand for most of the selected indicators.
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Figure 9. The Strong Sustainability ASA Doughnut for Thailand for the change be-
tween 2006-2014. The blue line indicates the maximum GDP growth in relation to strong
environmental sustainability and the green line indicates the minimum GDP growth in
relation to social sustainability. The red line indicates the index for real GDP change. If
the red line is on the darker green background Doughnut the development can be evalu-
ated to be sustainable in relation to the indicators. The codes for environmental and social
indicators are presented in Table 1

The strong environmental sustainability criteria are fulfilled in Thailand in ‘Con-
sumption of global hectares’ (E4), and slightly in ‘Biodiversity, forest area’ (E1) and ‘En-
ergy intensity’ (E5). For all the other indicators the criteria for strong environmental sus-
tainability are not fulfilled. The social sustainability is, however, achieved regarding all
the selected indicators as was explained in the case of weak sustainability.

4. Discussion and Conclusions

Sustainability Window (SuWi) approach provides a new means for quantifying the
Doughnut Economy analysis. With the SuWi approach, it is possible to calculate the sus-
tainable environmental ceiling for development as well as sustainable social foundations
using available indicators. This can form a basis for assessing the past development and
planning future policies.
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The SuWi approach can be used for gap analysis, identifying the need for improve-
ments in the performance in different areas of development [30]. The gap analysis reveals
the lack of development in the efficiency of environmental stress productivity of GDP.
With the gap analysis, we can determine how much more efficient, in an environmental
sense, the economic development should be in relation to different environmental stress
factors. In addition, the SuWi approach can be used for analysing the gap in social welfare
productivity. The analysis reveals in which area of social development the need to in-
crease social productivity is most urgent in order to reach social sustainability.

Sustainability Window (SuWi) approach and the ASA Doughnut model provide pos-
sibilities for analysing the dynamics of sustainable development [36]. SuWi approach can
be used for trend analysis of the different components of sustainability. It can form a basis
for scenario building when different interactions of the components are analysed in the
comprehensive framework and the future options are systematically evaluated. The dy-
namic doughnut model can provide an overview of the development in different spheres
and gives valuable information for policy planning about the areas where special policy
interventions are needed.

Analysis of the degrowth is a possible option using the SuWi and doughnut analysis
approach. Sustainable degrowth requires that the intensity development of social welfare
production is positive. This means that the change in “social indicator’/GDP is positive,
which makes it possible to have a decrease in GDP without decreasing social welfare. This
indicates that socially sustainable development is possible in the case of negative GDP
growth, but it requires improvement in the social welfare productivity of GDP. The
SuWi/Doughnut model provides a tool for analysing possible areas where degrowth is a
sustainable option.

The Thailand case analysis shows that the quantitative construction of the view of
Doughnut economy is possible using the SuWi approach. The case study indicates the
difference between the weak and strong sustainability approach. Development in Thai-
land shows positive change in most measured areas when we use weak sustainability cri-
teria. But the strong sustainability criteria seem to be too demanding regarding most in-
dicators. For developing countries, the strong sustainability requirement is too hard for
most indicators because the base year level of environmental emissions or energy use or
similar indicators is very low in most cases. If, for instance, the emissions of CO: are far
below the 1.8 tons of CO2 per capita (which is sometimes seen as the global sustainability
level) it is not justifiable to require that the developing countries cannot increase their level
of emissions.

The question of relative and absolute sustainability is important for the SuWi and
ASA Doughnut economy analyses. In this article, we have used relative sustainability as
the starting point. This means that we analyse whether the development is taking place in
a more sustainable direction. The SuWi approach can also be used for analysing absolute
sustainability. In that case, the absolute level of sustainability should be determined quan-
titatively. In many cases, this is very difficult. It cannot be determined what is the quanti-
tative level of, for instance, sustainable biodiversity. The same applies also to social sus-
tainability. In most cases, it is not possible to determine what is the quantitative sustaina-
ble level of education or health. That is the main reason why relative sustainability has
been used in this analysis even though the method itself is suitable for analysing absolute
sustainability.

The SuWi approach is well suited for comparative analyses. With the results of the
SuWi analysis and the ASA Doughnut model, it is easy to compare the development of
different countries and see where the most important areas of development are in each
case. The visual presentation of the SuWi approach in the form of a doughnut provides a
tool for easy comparison and targetting the policy actions. With a large list of sustainable
development goals, it is important to easily get an overview of the most critical areas
where improvement and policy actions are needed.

The selection of the variables and indicators for the analysis is crucial. In this anal-
ysis, we have used mainly the SSI database for the indicators because it provides quite a
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comprehensive and reliable source of data. The problem with the SSI database is that it
has not been updated recently and the latest update seems to have some discontinuities
in the time series. The availability of time series data in the analysis gives possibilities for
trend analysis and the estimation of possible future development paths. For the compar-
ative scientific analysis, it is crucial to have a reliable database where similar criteria for
data collection and analysis for different countries can be trusted. Otherwise, the data
problems can lead to biased estimates of the development processes. The UN SDG data-
base should provide a reliable data source for this type of comparative analysis, but the
coverage of the database should be improved to cover all the countries in the world with
as many variables as possible.

SuWi approach can be used not only for national level analysis but also for the anal-
ysis of sub-national development or groups of countries (such as the EU). The municipal
or provincial level analysis could provide important information for local-level policy
planning, but very often the data availability is the main problem.

The SuWi approach provides a flexible tool for sustainability analysis. It can be used
at different levels of analysis (regional, national, global) and for analysing different as-
pects of sustainability (weak, strong) as well as different fields of development (different
aspects of social and environmental development). Only the availability of suitable quan-
titative indicators restricts its area of use. A systematic analysis of the social-environmen-
tal-economic interactions using the developed tool can shed light on the complex interac-
tions of the development in the different dimensions and can steer the policy measures to
critical and most effective areas requiring development efforts.

The developed SuWi approach and ASA Doughnut can provide valuable infor-
mation for policy planning. This requires that the results of the research are easily com-
municated and the visualisation of the results is crucial in this respect. The visualisation
of the dynamic behaviour of societies in relation to sustainability is one of the main chal-
lenges. The visualisation of the dynamic changes in sustainability with the developed
tools is possible, but it requires additional development work. One area of future devel-
opment is also to make the tools so easy to use that all planners can easily include them
in their toolbox and use them in their daily activities. This is also related to database de-
velopment where easy access to reliable data is crucial.

The Doughnut Economy approach by Raworth is an illustrative description of the
general sustainability basis developed in the Brundtland Commission. The methodology
developed in this article based on Advanced Sustainability Analysis (ASA) and the de-
rived Sustainability Window (SuWi) method provides a tool for quantification of the
Doughnut Economy. The ASA Doughnut method with its holistic scope and visual sim-
plicity, coupled with its scientific grounding provides a solid basis for analysing sustain-
able development and for future policy planning and action.
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