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Abstract: Continual environmental degradation and an unfair distribution of environmental burdens
and benefits are two great challenges for humanity. Economic growth is often taken for granted when
planning for the future. However, it is often argued that maintaining economic growth conflicts
with keeping human activities adjusted to ecological boundaries and finite resources, at least for
the more-developed countries. With this paper, we present sustainability goals for building and
planning in Sweden to be achieved by 2050 in a context of limited or even negative economic growth.
These goals should ensure that all groups in society have sufficient resources and a good life within
planetary boundaries. We select four goals in a participatory process: two environmental goals
related to climate change and land use and two social goals related to welfare and participation. Our
results show that achieving the environmental goals will require significant reductions of Sweden’s
greenhouse gas (GHG) emissions and land use compared to today’s levels. Regarding the social
goals, these are, in many aspects, reasonably well fulfilled in Sweden today, although disparities
remain between groups of citizens. The main challenge, however, is to ensure that these goals are
fulfilled even within environmental limits and if economic growth should halt.

Keywords: sustainability goals; degrowth; environmental justice

1. Introduction

Continued depletion of natural resources, emissions of GHGs and other harmful substances,
as well as unsustainable management of ecosystem services threaten to undermine the very basis
for human wellbeing [1-3]. Currently the main policy goal in many societies, regardless of current
living standards, is directed towards increasing economic growth, even if the discourse has recently
evolved towards the notions of sustainable and inclusive growth e.g., UN Sustainable Development
Goal (SDG) 8 [4].

There are two main problems with a continued focus on economic growth. Firstly, there is a
great deal of uncertainty about future economic growth. Several countries have experienced severe
economic decline and long-term estimates show a decline in the global economic growth [5]. Relying
on continued economic growth is therefore risky in the sense that possibilities to adapt and be prepared
if development should take a different turn than expected are low [6].

Secondly, maintaining economic growth can conflict with keeping human activities adjusted to
ecological boundaries and finite resources [7,8] as well as ensuring social justice and human well-being.
Environmental burdens and the benefits reaped are unevenly distributed around the globe and between
different groups. The exports from less-developed to more-developed countries allow the latter to
externalize consumption-based environmental costs, which means that environmental degradation
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in the exporting countries increases as a result of trade [9-11]. When it comes to consumption of
environmental goods, i.e., the benefits, the pattern is reversed. The average living standards in Europe
and North America using current technologies cannot be universalized for the current seven billion
people on the planet because they are founded on an overconsumption of natural resources [12].

Despite the negative impacts related to increased production and consumption, the focus
continues to be placed on economic growth rather than asking how the economy could be used
as a tool to achieve sustainability goals. We propose instead to start out from what should be achieved
i.e., define social and environmental goals and ask what future societies might be like if they were
fulfilled. Economic growth is thus not seen as a prerequisite. This issue, to explore sustainable societies
that stay within planetary boundaries and ensure that all groups in society have sufficient resources and
a good life, is a main research question in the project Beyond GDP Growth—Scenarios for Sustainable
Building and Planning. In the project, we will develop normative, backcasting scenarios [13,14]. A first
step is then to define the goals that the scenarios should fulfil. One starting point could be the UN
17 Sustainable Development Goals and associated targets that governments have agreed on [4]. This list
of goals and targets is comprehensive but difficult to use in practical work on national levels unless
they are operationalised. It is also challenging in research contexts e.g., for the use in backcasting
scenarios where a more limited number of goals is necessary in order to be manageable. One of the
UN SDGs, goal 8, is also specifically about sustainable economic growth and employment. However,
in our project and this specific paper, we question this focus on continued economic growth.

The aim of this paper is to select, operationalise and discuss a set of sustainability goals for
a Swedish context. We do this by addressing the following two questions:

e  Which social and ecological goals are most relevant to explore in the Swedish context, and why?
e  How could the selected goals be operationalised into a Swedish context?

Although the goals are for Sweden, the aim is to set them in a global context acknowledging the
need for defining a just and safe operating space [15], thereby encompassing both an inter- and an
intragenerational perspective. The novel aspect of this paper is to select and operationalise both social
and environmental goals of high relevance for Swedish society in 2050. The chosen sustainability goals
will eventually be used as a basis for the construction of normative backcasting scenarios in which
these specific sustainability goals are fulfilled in different ways. The process for choosing and defining
these goals is described below but early versions of the backcasting scenarios themselves are shown
elsewhere [16].

As the goals are long-term and are subject to great uncertainty, they are formulated in such
a manner as to allow them to be achieved in different ways in different possible futures, depending on
potential future policy contexts or prevailing norms. This is done in order to avoid lock-ins.

2. Background

There are many definitions and interpretations of sustainability and sustainable development.
The most well-known is probably the Brundtland definition, stating that it is a “development that
meets the needs of the present without compromising the ability of future generations to meet their
own needs” [17]. Recently, a modified version of this definition has been suggested by Griggs et al.,
emphasizing the environmental pressure put by human activity on the same Earth system that
human livelihoods depend upon. This definition states a “Development that meets the needs of the
present whilst safeguarding Earth’s life-support system upon which the welfare of current and future
generations depends” [18] (p. 306).

However, the term sustainable development has been criticised and is even seen as a paradox since
it assumes that development is an inherent part of sustainability, and development, it is argued, is what
has dominated the planet for the last two centuries and has caused present social and environmental
problems (for example Serge Latouche, cited in [19]).
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An alternative way to understand the meaning of sustainability, and that we will be using in this
paper, is through looking at the different suggestions of what is to be achieved, i.e., sustainability goals
rather than how it is defined [20,21].

One contribution to the formulation of such goals is the planetary boundaries framework [3,22].
From a mainly environmental perspective, the framework suggests nine goals, or outer boundaries,
that should not be overstepped and defines a safe operating space for humanity. The boundaries
include, for example, climate change, biosphere integrity and land-use change [3]. Another set of goals
are the millennium development goals (MDGs), which are eight goals mainly framed with a social
perspective and agreed upon by the UN, to be achieved by 2015 [23]. These are, on the other hand,
mainly framed with a social perspective for less-developed countries. The goals include issues such
as extreme poverty and hunger eradication, gender equality promotion and women empowerment,
as well as child mortality reduction.

The UN sustainable development goals (SDGs) have now been developed as part of the post-2015
Development Agenda [4], combining environmental, social and economic aspects. In comparison
to aspects included in the MDGs, they have a broader spectrum that also includes goals related to
prosperity, justice and environment and they will be applicable for all countries. Kanie et al. [24] argued
that SDGs should integrate human and planetary wellbeing and Griggs et al. [25] have proposed such
integrated goals.

As a framework for sustainable development, Raworth [15] integrated social and ecological
aspects through defining ‘A safe and just space for humanity’. Raworth also presented a
doughnut-shaped space between an environmental ceiling represented by the nine planetary
boundaries identified by Rockstrom et al. [22] and a social foundation comprising eleven parameters
based on governments’ priorities for Rio+20. This doughnut called attention to the fact that the
planetary boundaries cannot be seen isolated from social rights and needs. In theory, it might be
possible to keep the global society within the planetary boundaries, but with great injustices to large
parts of the population. Hence, in order to avoid such injustices and human deprivation, the aspects of
the social foundation need to be considered simultaneously as the environmental ceiling. Raworth’s
influential model, the doughnut of social and planetary boundaries, is an important point of departure
for this paper.

The aspects of the doughnut are quite general and adjusted to a global level but attempts have
been made to downscale both the doughnut and the planetary boundaries to national levels. In a report
for Oxfam UK, Sayers explored how the doughnut could be made relevant to the Scottish context [26].
Cole et al. [27] used South Africa as a test case for the doughnut and as an input to policy-makers on a
national level.

Sweden has a set of 16 Swedish National Environmental Quality Objectives ranging from
climate change to biodiversity and thriving wetlands [28-30]. In addition, “the generational goal” is
overarching and states that the goal is to “hand over to the next generation a society in which the major
environmental problems in Sweden have been solved, without increasing environmental and health
problems outside Sweden’s borders” [28]. Nykvist et al. [31] compared the planetary boundaries with
the national environmental objectives and discussed how the planetary boundaries could be adapted
to a Swedish context and reflect the international dimension of the national environmental goals.

As discussed above, sustainability includes many interacting aspects and it is therefore necessary
to take into account several perspectives and to define several goals. There may be conflicts between
competing perspectives and stakes and any policy option can result in winners and losers [32]. It is
therefore important to explore if different options seem preferable merely because some perspectives
are lacking [32]. Transferred to a sustainability goal setting, this means that if more perspectives and
goals are added to policy analysis and policy-making, conflicting goals and measures can be made
explicit and ultimately acted upon. In this paper, we address this issue by selecting several goals, not
only focusing on one, although we acknowledge that the scope is still limited.
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3. Method and Process

3.1. Empirical Basis

The method consisted of a literature review, workshops and semi-structured interviews.

The purpose of the literature review was to identify policy goals and alternative suggestions for
goals for each aspect of the doughnut in order to create a basis for operationalising the aspects into goals
in a Swedish context. The literature review comprised policy documents at the Swedish, European
and international level, scientific literature, scenario projects and reports from non-governmental
organizations. For each doughnut aspect, the current official goals were first analysed in order
to highlight the advantages and drawbacks of each. Out of this analysis more far-reaching goals
were formulated.

In order to obtain feedback on the selection of and suggestions for goals, two groups of
stakeholders were involved: the project research group and the project partner group with
representatives from outside academia. The research group consists of 15 researchers from various
disciplines and with different levels of experience from a total of three Swedish universities and
two research institutes in Sweden. Five members are men and ten are women. The disciplines
include Anthropology, Economics, Environmental Strategic Research, Human Ecology, Planning and
Decision Analysis, Political Science, Sociology and Urban and Regional Planning. The competencies
include life cycle assessment, both with a focus on the built environment and in general, futures
studies, resource metabolism and critical analysis of socio-spatial power relations on a global scale,
environmental policy and planning, policy and planning for sustainable land use and transport, green,
sustainable and inclusive economy, sustainable mobility, sociocultural perspectives on sustainable
development, environmental justice, utopian thought and social movements, and the impact of
time-use and perception of time on the environment and the organization of work.

The project partner group consisted of representatives from 11 actors in different sectors
in society, including four Swedish municipalities, one Swedish county council, two Swedish
governmental agencies, one Swedish ministry, one member-owned bank and two sustainability
networks/NGOs. All were selected for their demonstrated interest in participating in the project and
in the issues discussed.

Meetings and workshops were organized with participants from the two groups. Usually the
issues were discussed in small groups to get the participants’ individual feedback and priorities.
The selection criteria for the goals were discussed with the research group and the selection and
formulation of goals were discussed in both groups.

To complement workshops and obtain more focused input, semi-structured interviews [33] were
conducted with six researchers in the project group. Two of them had specific competence in the
topics of work and one of them also had knowledge about nitrogen and phosphorus cycle issues.
Two researchers had expertise in the built environment and what could be regarded as “a good built
environment”, which is a Swedish Environmental goal. Finally two researchers were interviewed about
gender equity. To gather information on areas where our research group lacked the necessary expertise,
we also interviewed four external experts: two researchers in the field of land use, one researcher in
the field of crime and crime prevention for the topic of personal security and finally an expert from
the Public Health Agency of Sweden. The aim of these interviews was to discuss potential indicators
for the corresponding doughnut areas, e.g., how to define good health. The interviews were not
transcribed and analysed but merely used to inform the process.

3.2. Selection Criteria and Selection of Goals

For practical reasons, we had to limit ourselves to a manageable number of goals. This selection
process, carried out with the help of both researchers and a partner group, was therefore crucial to
choosing the most pressing sustainability issues in the Swedish context, considering that we could not
encompass all issues.



Sustainability 2016, 8, 1080 50f 18

In order to have a basis for the selection of goals, certain criteria for choosing were developed.
In a brainstorming process, the authors formulated 23 potential criteria and the research group was
asked to choose the five most important. Four criteria received more than two votes (Table 1) and
guided the selection of goals. It should be noted that the selection of criteria are context-dependent
and chosen for this project by the project research and partner groups. In other contexts, other criteria
and goals may be more important.

Table 1. Criteria for goal selection.

The Goals Should Be Verification

Previous operationalisations

E ionali . : : .
asy to operationalise Discussion with the project group

Review of existing goals

Relevant to planning and policy in Sweden Discussion with societal partners

Central to sustainability Goals in research and in Swedish policies
Everyone in the project should stand behind Project meetings
the goals as representing sustainability Workshops with the research group

In the next step, a preliminary goal was formulated for each doughnut area. Based on the criteria
and prioritizations by the partner group and research group members, four of those preliminary goals
were chosen. These comprise two ecologically oriented goals relating to climate change and land use
change respectively. The other two goals are socially oriented and relate to welfare or resource security
(based on Raworth’s criteria ‘jobs” and ‘income” and ‘social equity’) and fair distribution of power,
participation, and influence (approximating Raworth’s ‘voice,” “social equity,” and ‘gender equality”).

Table 2 summarizes how the chosen goals fulfil the selection criteria and is followed by a further
description of the goals. Since these four goals are chosen based on the criteria above, they are
particularly relevant for Sweden and the project context. However, the chosen goals may also be
relevant and useful for the operationalisation of sustainability goals in other contexts.

Table 2. Evaluation of how the chosen goals fulfil the selection criteria and how this is verified.

The Goals Should Be Climate Land-Use Participation Welfare/Resources
Possible to quantify
Possible to quantify ~ through the Global Difficult to quantify ~ Difficult to quantify
through IPCC’s Fifth  Footprint Network but possible to but possible to
Assessment Report 2015 (Global operationalise operationalise
Easy to operationalise ~ (2013) and Swedish Availability and qualitatively through qualitatively through
policy goals. Swedish use Swedish policy goals. Swedish policy goals.
Discussion with the  per capita). Discussion with the Discussion with the
project group. Discussion with the project group. project group.
project group.
Relevant to planning Partners involved
and policy in Sweden Based on Swedish Environmental and other policy goals
Central to sustainability =~ Planetary boundary  Planetary boundary DoughnuF ared Dough.n ut ared
(e.g., voice) (e.g., social equity)
The project should
stand behind

o Proj involved in selecti f lati
the goals as indicators of roject group involved in selection and formulation

sustainable development
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4. Results: Operationalization and Analysis of Selected Goals

4.1. Climate Change

Within the planetary boundaries framework, the proposed boundary for climate change is
350 ppm (350—450 ppm range) atmospheric carbon dioxide concentration [3,22], which corresponds
to about 450 ppm COjeq when all Kyoto GHG are considered [31]. Knowledge of how the climate
system reacts is incomplete, for instance regarding the relation between the level of GHG emissions
and a specific temperature rise, due to uncertainties in the carbon cycle and the climate response [34].

Two different maximum temperature increases above the pre-industrial level are recurrent in
climate discussions: 1.5 and 2 °C [35] (p. 114). The temperature of 1.5 °C has been advocated by the
countries that are most affected by the impacts of climate change and that have less local capacity
to cope with the same impacts, mainly the Alliance of Small Island States (AOSIS) and the Least
Developed Countries (LCDs) [36]. Some organisations have also been suggesting this maximum
temperature rise or even a lower one [37,38], arguing that a level of 2 °C would pose too high a risk of
ecosystem damage.

The temperature of 2 °C has otherwise been the yardstick adopted by the countries represented
within the United Nations Framework Convention on Climate Change [35,39] after the 2010 Cancun
Agreements. It is also the maximum temperature rise, together with a 400 ppm CO,eq concentration,
that has been specified in the current Swedish national goal “Reduced Climate Impact” [40].
Nykvist et al. [31] base their proposed national boundary on figures from the United Nations
Development Programme (UNDP) (2007), i.e., a maximum temperature rise of 2 °C and the derived
2 ton CO; per year multiplied by the current Swedish population. It is specified, though, that
depending on the projected population figures the boundary may have to be revised downwards [31].

However, since the Paris agreement (United Nations Framework Convention on Climate
Change [41], the 1.5 °C limit has been put forward in a more concerted manner. The aim of the
agreement is now to “hold the increase in the global average temperature to well below 2 °C
above pre-industrial levels and to pursue efforts to limit the temperature increase to 1.5 °C above
pre-industrial levels, recognising that this would significantly reduce the risks and impacts of climate
change” [41].

Rogelj et al. [36] have studied the implications of aiming at less than 1.5 °C by assessing 1.5 °C
consistent scenarios (more than 50% likelihood of remaining below 1.5 °C and more than 66% of
staying under 2 °C) against likely 2 °C scenarios (more than 66% likelihood of staying under 2 °C but
less than 50% likelihood of staying under 1.5 °C). Consistent scenarios of 1.5 °C are characterized by
lower concentrations ranging from 420 to 440 ppm CO,eq in 2100, compared to 450-480 ppm CO,eq
for the studied likely 2 °C scenarios [36]. Net global carbon emissions, for instance, would need to
be zero by the period 2045-2060, i.e., one or two decades earlier than in the likely 2 °C scenarios and
both types of scenarios assume negative net global emissions in the second half of the century, e.g.,
with Bio-energy with carbon capture and storage (BECCS) [36]. According to the United Nations
Environment Programme (UNEP) [42], the issue of whether a large-scale deployment of technologies
to achieve negative emissions is feasible is however highly debatable.

When considering all GHG covered by the Kyoto Protocol, emissions would need to be net zero
by the period 2060-2080, i.e., about two decades earlier than for 2 °C consistent pathways [42] (p. 8).

Common to all 1.5 °C consistent scenarios is the fact that emission reductions will need to be
greater at an earlier stage (2020 and 2030) than in likely 2 °C scenarios [42] (ibid.). In the models
presented by Rogelj et al. [36], energy-related CO, emissions reductions are between 2% and 2.8% per
year during the period 2010-2050 compared to 1.2% to 1.8% per year for 2 °C likely scenarios.

In Sweden, parliament adopted a long-term vision “An emissions-neutral country by 2050” [28,40]
in 2008 which states that there should be no net emissions of greenhouse gases (in CO,eq) by 2050.
This means that negative emissions can compensate for GHG emissions. It is expected that Carbon
Capture and Storage (CCS) will be used [40]. The use of nuclear power is not ruled out [40].
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The Swedish vision nonetheless only covers emissions within Sweden’s territory, i.e., from
the production and consumption that occur in the country. Emissions abroad induced by Swedish
consumption are not included. Several studies, however, have underlined the fact that the effects
of national emissions reduction can be cancelled out by an increase in consumptive emissions in
Sweden [43,44]. While Swedish territorial emissions have decreased by 30 per cent over the past
20 years, emissions abroad as a result of Swedish consumption have increased by 50 per cent during
the same period. From 2010 to 2013, however, total emissions from Swedish consumption (both abroad
and in Sweden) have decreased by about 8 per cent [45]. It is however difficult at this stage to predict
whether this recent trend will continue.

Choosing a consumption goal, a maximum amount of CO; equivalents per capita related to
Swedish consumption, could account for Sweden’s impact outside its borders, consistent with Sweden’s
Generational Goal [28]. This approach includes both emissions abroad in the whole supply chain
caused by Swedish consumption and emissions from international transport but not emissions from
the production of goods in Sweden exported to other countries.

To set a quantitative goal, we chose 1.5 °C as a maximum temperature increase as 2 °C may
imply severe environmental impacts. We therefore here use 1.5 °C consistent scenarios and the
associated suggested levels of emissions per year required to stay under that level by the end of the
century. There are fewer scenarios consistent with a 1.5 °C compared to 2 °C maximum increase [42].
Even though the likelihood of staying under 1.5 is only between 50% and 66%, these scenarios are
the most stringent to be found in the literature [36]. These pathways assume limited action by 2020,
i.e., that only the Cancun pledges will be implemented and then a least cost mitigation, i.e., that
emissions reductions start in 2020 and “are optimally distributed over time” [42]. The most recent
estimate for global emissions amounted to 52.7 Gt CO,eq/year in 2014 (range: 47.9-57.5) [42] (p. 3).
According to pathways for limiting warming to below 1.5 °C by 2100, GHG emissions (carbon dioxide,
methane, nitrous oxide as well as fluorinated greenhouse gases) will remain slightly above today’s
level until 2020, 56 Gt CO,eq/year (median) and then decline quite steeply to 39 Gt COzeq/year in 2030
and 8 Gt COyeq/year in 2050 [42] (p. 8). Emissions will be negative in 2100 (—5 Gt COzeq/year). If we
assume a global population of 9.7 billion people in 2050 (medium variant) [46], the maximum amount
of GHG emissions per capita per year would need to decrease to about 0.82 tons CO, equivalents
per capita. If higher or lower global population increases are assumed in our future research, this per
capita level will have to be adjusted.

However, having a goal for GHG emissions from Swedish consumption might only lead to
a situation where Swedish industries with a large export share could continue to use fossil fuels.

The goal of a fossil-free Sweden by 2050 is therefore to reduce the territorial CO, emissions and
avoid such a situation. This would mean that Swedish production is fossil-free and would allow
a limited consumption of goods from other countries that are not.

For climate, we have selected two goals: one aiming at reducing the territorial greenhouse gas
emissions and the other one targeting Sweden’s consumptive emissions.

Selected Goals

e Sweden is to be fossil-free by 2050, i.e., no fossil fuels are used as fuels or in industrial processes.
e A maximum of 0.82 tons CO, equivalents (GHG) consumptive emissions per capita per year
in Sweden.

By combining a territorial and a consumption-based goal, there could be room for higher per capita
emissions from other countries from which Sweden imports goods and Sweden could set a precedent
by taking on some historical responsibility through complete adoption of renewable energy.

These goals are set for Sweden, regardless of what other countries do, as we are here discussing
how Sweden may be sustainable by 2050 even if no global agreement on mitigation goals is reached.
However, the goal for consumptive emissions could be adopted globally as the maximum level
of GHGs emissions in order to keep warming under 1.5 °C is divided equally among the world
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population. Depending on what other countries choose to do, and how much goods Sweden will
import, the challenge for Sweden will vary.

In 2012, the emissions from Swedish consumption amounted to 11 tons CO,eq per capita [45].
Sweden’s inhabitants would therefore need to reduce the emissions from consumption by 92 per cent
in order to reach the 0.82 tons COjeq goal. In 2014, 53 per cent of the energy used in Sweden came
from renewable energy sources [47].

4.2. Land Use

Population growth and higher levels of consumption have induced increased land use and
land-cover changes [48]. Along with the need for fossil-free energy and more food for a growing
population, the competition for land and ultimately land scarcity may increase. The planetary
boundaries framework includes land use change and the new revised boundary for land use is
that the area of forested land should be at least 75% of the original forest cover [3]. The control variable
was changed from the original boundary, amount of cropland [22], because forest is considered to play
a stronger role in land surface—climate coupling [3].

Nykvist et al. [31] have attempted to downscale the previous cropland planetary boundary to
the Swedish context. They discuss some opportunities but also argue that one key limitation is that
the boundary only concerns transformation to cropland although environmental consequences are
also associated with other kinds of land-use change (e.g., to built areas, intensively managed forests
and pastures).

Sweden has several environmental quality objectives related to specific types of land: Thriving
Wetlands, Sustainable Forests, A Varied Agricultural Landscape, A Magnificent Mountain Landscape,
A Rich Diversity of Plant and Animal Life, and A Good Built Environment [49]. The goals state that
functions, assets and values (natural and cultural) of these different types of land must be protected
and preserved for the future. Specific goals are defined for protection and preservation of high nature
value forestland and wetlands [49], but there are, at present, no national goals for how much land
should be used for different purposes.

Furthermore, products and raw materials are increasingly being traded around the world, which
means that land used for consumption is much less related to the local context where consumption
takes place. Hence, other options for setting land-use goals need to be explored. One approach
would be to calculate ecological footprints [50]. These illustrate a theoretical land area that is required
for resource consumption and waste assimilation, especially CO, sequestration. However, since
COy-emissions are already included in the previous goal, related to climate change, a goal based on
ecological footprints seems less relevant. Instead, a goal related to actual land use could be useful.

A land-use goal with a consumption perspective, i.e., land use allocated to and seen through the
perspective of the consumption by a country’s inhabitant, no matter where the goods are produced [51]
could help explore options for land availability, use and distribution. Lenzen and Murray [52] suggest
accounts for actual areas of land used for agriculture and forestry that can distinguish land use for
imports, domestic production and exports. Similarly, Tukker et al. [53] have calculated land footprints
for final consumption. Sandstrom et al. [54] have calculated the land use embodied in imports and the
land embodied in exports to get a “Net displacement” measure of embodied land-use demands related
to food in Finland. Their results show that net displacement is increasing and was about 223,000 ha
land in 2007.

A goal based on actual land footprints can add a justice perspective to land use as it also
incorporates the land use abroad for Swedish consumption and does not allow Sweden more land per
capita than other countries simply because it is sparsely populated.

Selected Goal

e  The per capita land area used for final consumption does not exceed the global biocapacity.
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At present, this goal is far from being reached. Global biocapacity is a measure of the amount of
biologically productive land and sea area that is available to provide ecosystem services that humanity
consumes [55]. In addition to actual land use, the global biocapacity measure also includes land
for carbon sequestration. It is measured in global hectares (gha), which is a measurement of the
world average bioproductive area (ignoring regional differences in productivity for the benefit of
comparison) [55]. If only actual land (cropland, grazing land, forest land and built-up land) and
fishing grounds are included, Swedish consumption used 3.5 global hectares per capita in 2011, based
on a population of 9.5 million [56]. In order to remain within the earth’s biocapacity, which equals
1.7 global hectares per capita based on a world population of 6.998 billion people, Swedish residents
should reduce land use for consumption by approximately 50%. In order to maintain this level, and
considering population growth (assuming UN medium projection of 9.7 billion people in 2050 [46]),
the per capita land use footprint for actual land should be 1.24 global hectares per capita in the world
by 2050. This goal cannot only be used for Swedish residents but also on a global level as the available
biocapacity is divided equally among the world population.

4.3. Distribution of Power, Influence and Participation in Society

Two aspects in Raworth’s doughnut [15] deal with distribution of power, influence and
participation in society, namely gender equality and voice. Raworth [15] does not suggest any specific
goals but discusses, in an illustrative assessment, how far below the social foundation humanity
is, at present, for both domains on a global scale. Raworth [15] uses two indicators to illustrate
that the gender equality aspect is not met: the representation gap between men and women in
national parliaments and the employment gap between men and women in salaried work. Voice is
exemplified by the indicator “Population living in countries perceived (in surveys) not to permit
political participation or freedom of expression”.

Although these indicators are highly relevant on a global scale, the situation in Sweden is
somewhat different. The representation of women at different levels of the political arena is high,
compared to other countries, for instance in the Swedish Parliament (43.6%), even if it has decreased
slightly at the last two elections, after reaching a peak at the 2006 election [57]. The employment rate
in 2013 was 77% for women and 82% for men [58]. However, gender distribution is very uneven if we
look at specific sectors [58]. Looking at listed companies, women only occupied 5% of the positions
as chairpersons of boards and 6% of those as CEOs in 2013 [58]. How well these indicators are met
therefore depends on which sphere is being considered, whether it be politics, state-owned companies
or private companies.

Sweden has adopted an overall objective “to ensure that women and men have the same power
to shape society and their own lives” [59]. Four sub-goals are identified: equal distribution of power
and influence, economic equality between the sexes, equal distribution of unpaid care and household
work, and an end to men’s violence against women.

The issue of participation in society is also part of the Swedish National Health goal, whose
aim is “to create societal prerequisites for good health on equal terms for the entire population” [60].
For this goal, 11 health determinants are identified and the first one is about participation and influence
in society, formulated as follows: “The right to participation and influence in a democratic society
applies regardless of gender, gender expression, ethnicity or religion, disability, sexual orientation
or age” [61]. Further, it is also emphasized that “particular attention shall be given to strengthening the
capacity and opportunity for social and cultural empowerment of economically and socially vulnerable
persons and to children’s, adolescents’ and the elderly’s opportunities to influence and participate
in society” [61].

In the suggested goal we combine these two areas of gender equality and anti-discrimination
in general. Freedom of opinion is included in this goal, as we assumed it is implied in participation in
society and allows us to keep the total number of goals more manageable.
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Nussbaum [62] has listed ten central capabilities, i.e., real opportunities based on personal
and social circumstances. One is about control over one’s environment. Nussbaum distinguishes
between two areas: the political and the material. Here, we adapt the former but widen its scope
by including other decision contexts that can influence people’s life, such as decisions made in the
working environment.

Selected Goal

e  Allresidents in Sweden, regardless of, for example, gender, gender expression, sexual orientation,
ethnicity and religious affiliation, age, disability, class and income level, should be entitled to
participate in and influence political choices and decision-making that affect their lives.

Measuring the achievement of this goal is not easy, although some indicators can be used to
assess equality between groups. Achieving equality between groups (e.g., between men and women),
however, does not mean that equality between individuals is automatically achieved at the same
time, i.e., differences between individuals within the same category may remain the same, depending,
for example, on their level of education. For example, as has already been mentioned, women in
the private sector usually have less power and influence than men whereas in state-owned or partly
state-owned companies, women are better represented than in listed companies [63]. Furthermore,
looking only at such numerical indicators may be misleading; another interesting indicator might
perhaps be to look at the level of activity and acceptance in parliament. The number of propositions
put forward by women could also be of relevance, as well as the proportion of those propositions that
is later adopted. Also, when it comes to other aspects, such as differences in participation between
foreign-born and native-born citizens in society, the indicators show that there are differences between
different groups. At the 2010 general election, the voter turnout was 87 per cent among native-born
and only 73 per cent among the foreign-born [64]. Besides, foreign-born people do not get elected to
parliament, county councils and municipal positions to the same extent as native-born people [64].
These indicators suggest that, at present, this goal is achieved in some aspects or some areas but not
necessarily in all relevant forums.

4.4. Welfare/Resource Security

v

In Raworth’s social foundation [15] “jobs”, “income”, “health” and “social equity” are four
domains. What must be achieved regarding jobs and income, however, is not elaborated on further.
In an overview of how far below the social foundation humanity is at present, “jobs” are discussed as
“labour force not employed in decent work” [15] (p. 10). When it comes to income, Raworth mentions
the proportion of the population living below $1.25 per day when discussing deprivation beneath the
social foundation. The same indicator is formulated as a goal in the Sustainable Development Goal
for eradicating poverty, stating that by 2030 no-one should live on less than that [4]. The indicator
“Population estimated to be without regular access to essential medicines” used by Raworth [15]
illustrates health. Social equity is exemplified by the percentage of the “population living on less than
the median income in countries with a Gini coefficient exceeding 0.35” [15].

Income is a traditional measure of poverty, but according to, for example, Maxwell [65], it is
inadequate as a description of the same. Instead, the United Nations Human Development Report [66]
(p- 14) states that poverty can mean more than a lack of resources; it can also mean a lack of
opportunities and chances to lead a healthy and creative life, a decent living standard, freedom,
self-esteem and respect from others. The Sustainable Development goals set out to ensure that by 2030
all men and women have equal rights to economic resources and also to basic services, ownership
and control over land and other forms of property, inheritance, natural resources, appropriate new
technology and financial services, including microfinance [4].

Other authors have suggested indicators for operationalising aspects of the social foundation
in the doughnut. For the South African case, Cole et al. [27] use a broad unemployment rate as an
indicator of jobs. It includes both the number of people who are unemployed and the people who
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are not working due to illness or disability. Cole et al. [27] also suggest adding the indicator “the
employment gap in waged work” to reflect gender equality if data become available. The indicator
chosen to illustrate income is income deprivation and is an upper-bound poverty line, below which
more than half of the South African population lives [27]. For the Scottish doughnut, Sayers uses
relative poverty to illustrate income, which is defined by the indicator “Households below 60% average
income—after housing costs” [26]. For work, the percentage of “people lacking satisfying work” is
used as an indicator and adds a quality dimension to the purely quantitative aspect of unemployment
figures by including issues such as influence and representation, among other aspects [26].

Existing Swedish goals or goal-related formulations relating to jobs, welfare and income security
are, for example, the Instrument of Government (SFS No 1974:152) [67], the second article of which
declares that “The personal, economic and cultural welfare of the individual shall be fundamental aims
of public activity. In particular, the public institutions shall secure the right to employment, housing
and education, and shall promote social care and social security, as well as favourable conditions for
good health”. Since the Instrument of Government is one of Sweden’s constitutional laws, it can be
assumed that there is a strong consensus around this formulation.

Employment and income or economic resources are framed as important in the approaches above.
However, for goals to be relevant even if transformative change occurs in society, they should stipulate
what to achieve (the end) and not how it should be achieved (the means). No-one knows what will
happen in the future, so if the goals take into account uncertainty and a broad range of options, they
can encompass more radical solutions and future innovation. For example, according to some authors
paid work can reduce freedom and creativity when it is merely a necessity in order to secure one’s
needs [68,69].

Furthermore, in order to have favourable conditions for good health it is important to have
enough resources and services. Fairness in the distribution of resources is also important however.
According to the Swedish Public Health Agency [70], there is a correlation between good public health
and a society characterized by economic and social security, equality and justice.

In light of the above, our suggested goal does not stipulate that jobs, income or financial resources
are needed to secure housing, education, social care and social security, and good health. The goal
should allow for alternative solutions, such as, for example, trading goods for services directly on a
local market, or having a lot of spare time in order to take care of the elderly in the family. However, a
discussion on how such activities could be divided between men and women is necessary, as women
have typically been responsible for the care of the elderly or children in the past. The goal is divided
into two parts in accordance with Ringenson [71]: one related to the level of resources and services and
one related to the distribution. The latter should be considered “fair”. This term does not, however,
have any universal interpretation but needs to be discussed and agreed upon depending on the
political context in which it is to be used.

For welfare/resource security, we formulate the two following goals

e Residents in Sweden should have sufficient access to resources and services that can create
opportunities for housing, education, social care and social security, as well as favourable
conditions for good health.

e The distribution of the same resources and services should be made according to some
fairness principle.

The fairness principle referred to above may differ in different contexts, for example due to type of
governance and interpretations of what is fair. At present, the first goal above can, to a large extent, be
reached for Sweden as a country, although there may be disparities between different groups in society.
Most residents in Sweden have access to proper housing, but there are homeless people, 34,000 in 2011
(approximately 0.4% of the population in that year) [72]. This figure does not include migrants who are
only in Sweden temporarily. Regarding education, primary and secondary school education in Sweden
is free of charge and should, according to the Swedish Education Act (2010:800) [73], guarantee a similar
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education, independent of gender, geographical location or socio-economic background. However,
the National Agency for Education stated in a recent report that opportunities can still vary greatly
depending on the student’s family background and that this has been aggravated by the free school
choice [74].

There are also differences in health between different socio-economic groups [75]. Socially
vulnerable groups have poorer health and use healthcare services to a greater extent [75]. Hence,
although the goal is close to being reached, this is not so for all Swedish residents. As there are
uncertainties about the future development of, for example, the labour market, the financing of welfare,
or whether radical transformations will occur in society, future challenges might enhance the risk
that this goal will not be met. The goal is therefore important to take into account when exploring
alternative future scenarios.

5. Discussion

In our deliberations over the many sustainability criteria listed by Rockstrom et al. [22] and
Raworth [15], we soon found ourselves immersed in tricky but important discussions about the
merits and disadvantages of dividing sustainability issues into approximately twenty distinct
parameters. Lists of different sustainability criteria may give the impression that the different
problems are compartmentalized and disconnected from each other. However, this is a simplification
that hides the real complexity and the interactions between social and ecological systems. For
example, the Millennium Ecosystem Assessment [76] has laid out some of the fundamental linkages
between ecosystem services and human well-being. Also, in an environmental justice perspective,
the distribution of both ecosystem resources and pollution levels are vital issues of both power
and survival [77]. Although undoubtedly useful in contexts such as law, policy, engineering, and
some varieties of research, separating sustainability issues into a set of distinct parameters inevitably
produces a fragmented perspective on the human predicament in the Anthropocene. However, in
order to operationalise goals for future scenarios in Sweden, we had to opt for such a separation. We
selected goals to explore in the context of building and planning where the primary purpose is to fulfil
sustainability goals, and economic growth is not seen as a prerequisite to fulfil them. Four goals were
deemed sufficiently challenging, as it will imply cross-sectorial and interdisciplinary methods and
approaches to analyse strategies for fulfilling the goals. Furthermore, these goals will eventually be
used in backcasting, which normally only works with one goal at a time. Our aim here is to include
both environmental and social goals and increase the number of goals in order to explore whether
having several goals could help identify potential goal conflicts at an earlier stage. Therefore, on the
one hand, our scope can be said to be narrow, as we only deal with four separate goals, but on the other
hand the scope can also be said to be wide, as we propose goals that can form a basis for simultaneously
addressing fulfilment of several goals, rather than one, in sustainable building and planning.

It is, however, important that the potential interactions between the goals, goal synergies or
conflicts between these four goals and also with other sustainability goals are analysed in order to
highlight the necessary trade-offs. This will be the next stage of the project.

Having specific enough goals while avoiding lock-ins and allowing for a variety of future
measures and options was also challenging. Other attempts that have been made to adapt the
doughnut framework nationally include Sayers [26] and Cole [27], who analyse the situation today
for Scotland and South Africa respectively and what should be done to solve social or environmental
issues. They do not, however, question and redefine existing areas or concepts (the idea of work,
for instance and the separation of work time and leisure time). Looking ahead, future society might
look different and the norms prevailing today may not apply any longer.

We therefore had to formulate goals so that they could allow for different interpretations that
can allow for radically transformed societies. The goal “Welfare/resource security”, for example, was
an important area to explore in our degrowth/low growth context, as many proponents of economic
growth argue that growth is needed to create full employment and to pull people out of poverty [78,79].
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Others, such as Victor [7], claim that growth has failed to deliver on these aspects, illustrating that
this is a contested topic. We thus do not use the prevailing goals for full employment or reducing
unemployment but instead consider what is to be achieved (the opportunities rather than the resources
themselves). This goal could be achieved by reducing unemployment but it may also be reached by
redefining the concept of work.

Our goals are either per capita or refer to residents in Sweden. Our point of departure was that
the persons benefitting from resources and power and participation should be the same as those
upon whom restrictions in terms of GHG emissions and land use are put. We then opted for the term
“residents in Sweden” to include people with a Swedish residence permit. However, it could be argued
that, for instance, the total GHG emissions per year should not be divided between countries based
only on population as some countries have emitted or are emitting more than others [80] and historic
emissions should play a role in distribution of future emissions. Another justice dimension is the fact
that a per capita goal in a country is an average of the emissions per person per year in that specific
country. It does not take into account how this may differ depending, for example, on gender [81] or
income [82,83].

Our aim was to set national goals in a global context and take into account aspects of inter- and
intragenerational perspectives as specified in the Swedish generational goal [28]. Both environmental
goals therefore include a consumption perspective to account for the impact of Swedish consumption
abroad. They are set for Sweden but could be used globally as they are derived from global goals
divided among the global population into per capita levels. The welfare/resources goals, even if they
are part of the Rio+ 20 priorities, are here formulated as Swedish goals. However, these goals could
also be used in other contexts or nations.

A challenge for all goals will be to go one step further when our scenarios are developed and
study what these goals may mean for different Swedish regions. According to Dearing et al. [84],
“natural resource management takes place predominantly at regional scales as part of national and
regional development planning.” Land management, for example, may therefore need to be explored
at a regional or local scale.

When selecting and formulating the goals, we were guided by the criterion that the goals should
be relevant to policy and planning and that everyone in the project should stand behind them as
representing sustainable development. There is therefore a balance to achieve in setting goals between
how realistic and ambitious these should be. Baard [85] suggests setting “cautious utopian” goals as a
way to manage long time-frames and epistemic uncertainty. “Cautiously utopian goals are believed,
but not certain, to be achievable and to remain desirable, but are open to future adjustments due to
changing desires and/or factual circumstances” [85].

We have seen that each of these four goals is challenging compared to the situation today. The task
is even more challenging as we are considering them simultaneously and the interactions between the
goals need to be made visible. For instance, one prerequisite for the scenarios consistent with 1.5 °C is
both the rapid adoption of BECCS technology but also the reliance on carbon sinks from land-use, e.g.,
through afforestation in order to achieve net negative emissions during the second half of the century.
This could have implications for land use.

There are many uncertainties when it comes to the climate goal. First, knowledge of how the
climate system reacts is incomplete, as mentioned earlier. Besides, world population development
is also uncertain. According to the UN [46], the world’s population may amount to 9.7 billion
inhabitants (medium variant) but could vary between 10.8 billion (high variant) (UN, 2015) and
8.7 billion (low variant), which will have consequences when setting a per capita goal.

A point of discussion raised during the process of selecting and formulating goals is that the goals
visualized by Raworth as a ‘social foundation’, i.e., as minimum requirements for social prosperity,
may, in themselves, if universalized, put too great demands on the planet and thus transgress the
‘environmental ceiling’. The general consensus, in Europe and North America, about what a minimum
of social prosperity entails has been shaped by two centuries of economic growth. The question,
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in other words, is if there really is a doughnut-shaped space between the foundation and the ceiling on
a global scale, a challenge Raworth only touches upon in her discussion paper. We will not develop it
further here but note that this is an issue that needs further attention.

6. Conclusions

We have selected and formulated, in a multi-disciplinary group and with the contribution of
societal partners, four goals for backcasting scenarios in a context of degrowth and urban planning in
Sweden. The implications of these goals will be further studied in the development of the scenarios.
For the environmental goals, global ecological boundaries and the impact of Swedish consumption
were considered. Social goals were formulated to allow for different normative frameworks and
distributive considerations at a national level were included. The two environmental goals imply large
reductions in GHG emissions and land use for consumption in Sweden. These goals are also set at a
national level but further details might be needed in order to also study the implications at a regional or
local level. The goal related to GHG emissions is similar to goals in previous backcasting studies related
to, for example, transportation or urban development but are developed further here, acknowledging
both a consumption perspective and a stricter maximum temperature rise. The land-use goal is,
however, new and may turn out to be demanding.

Regarding the social goals, these are, in many aspects, reasonably well fulfilled in Sweden today
although many challenges remain in order to ensure similar opportunities for all Swedish residents.
The main challenge, however, is to ensure that these goals are fulfilled even within environmental
limits and even if the economy stagnates or economic growth is negative.

Here, we have defined only four goals and we realize that many other trade-offs may be needed
when considering, for instance, the remaining Swedish Environmental Objectives or other social
aspects. We grant that it would be valuable to also operationalise other aspects of the doughnut into
goals. This will however not be done as part of this research project. Instead, other environmental and
social aspects will be addressed through sustainability assessments. For example, conflicts or synergies
with other goals may be examined later on in the project. However, even four goals pose a challenge to
backcasting as a method has to be developed to consider all four goals simultaneously.

These four goals are highly relevant to the degrowth context but can also be useful to look at in
other contexts and for the use of other multi-target backcasting projects. The exercise of downscaling
global goals to a national level is also a challenge. We suggest that the goals developed here may also
be relevant for other countries with a similar economic profile, although further contextualization may
then be necessary.

Formulating goals such as the ones described in this paper can be a step towards planning and
policy that aims to achieve and follow-up important societal goals rather than focusing on economic
growth. Implementing such goals in policy and practice would require adequate indicators to measure
and follow up goal fulfilment. This is an area that needs further development. The implementation of
the SDGs will include the development of indicators for follow-up, which means that better indicators
and data on a global level will become available. To base policy on sustainability targets that do not
assume continued economic growth would require a letting go of economic growth and income as
values that should be strived for and instead shift focus to the qualities that society wishes to achieve.
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