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Despite decades of international discussions or summits on the need to radically reduce
e.g. increasing concentrations of greenhouse gases (GHGSs) or biodiversity loss, these
are still rising. While these negative environmental trends continue, it is import ant to
discuss alternative futures in an attempt to redirect society on a more sustainable and
just path.

The overall aim of the thesis is to develop images of the future and explore what
sustainable and just futures might look like.

The current environmental impact of Swedish consumption, both in Sweden and
abroad, is shown using eight indicators of environmental pressures and resource useb
illustrating where in the world the pressures or resource use occur and for which
product groups. This gives us a $arting point as to where we are today regarding some
of the environmental challenges facing Sweden.

Alternative futures that can challenge existing unsustainable trends are explored using
four images of the future b so-called backcasting or long-term tra nsformative scenarios.
All of these need to fulfil two environmental and two social sustainability goals and do
not rely on continued GDP growth.

These images represent different strategies to reach the four selected goals.

Such strategies may however lave different consequences not just for these four specific
goals but also for other sustainability issues and may have different implications for
various groups in society. Therefore, they need to be evaluated accordingly. Existing
methods to evaluate future scenarios regarding sustainability aspects are discussed in
this thesis as well as the need to develop new methods to encompass all issues.

A combination of methods and data is used to evaluate what it would actually mean if
the scenarios were to fulfil a climate target for Swedish consumption in line with the
1.5jC. trajectory suggested as the target to strive for in the Paris Climate Agreement and
in the latest IPCC report (IPCC, 2018) as regards reduction of goods consumption and
altered consumption patterns in Sweden.

This thesis stresses the need to clarify the assumptions made when formulating goals
such as whether a perspective on intergenerational (between different generations) and
intragenerational justice (within the current generation) is considered. It also
underlines the need to identify and discuss potential goal conflicts that necessarily occur
when considering several sustainability goals, whether they can be avoided or require
potential trade -offs. It highlights the importance of making the underlyi ng values
embedded in assessment methods more visible. The intention in revealing goal
conflicts, contradictions or hidden values is not to reach consensus but to ensure that
the decisions are informed and made in a transparent manner.



Indeed, these consderations imply moving from a first and rather vague level of
meaning of the concept of sustainability where everyone can agree on a definition but
no concrete and practical guidance can be gained to a second level where conflicts arise
and values differ.
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Sustainability goals, goal conflicts, trade-offs, environmental justice, futures studies,
backcasting, future scenarios, climate and energy targets, sustainability assessments.
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NSr de negativa miljtrenderna av t.ex. kad koncentration av vSxthusgaser eller f&rlust
av biologisk m@Engfald fortsStter trots flertalet internationella samtal och toppm&ten om
behovet av att radikalt minska dem, Sr det viktigt att diskutera alternativa framtider fr
att styra om samhSillet i en mer hEllbar och rSttvis riktning.

Det Svergripande mElet med den hSr avhandlingen Sr att utveckla framtidsscenarier och
undersSka hur hEllbara och rSttvisa framtider i Sverige skulle kunna se ut.

Resultat fSr den nuvarande miljSpEverkan frEn svensk konsumtio i Sverige och
utomlands presenteras genom (Etta indikatorer f3r uts|Spp av vathusgaser och andra
utsISpp till luft samt f8r resursanvSndning som visar var i vSrlden utslSppen eller
resursanvSndningen sker och f3r vilka produktgrupper. Detta ger en utg@Engpunkt fr
var Sverige stEr idag vad gSller dessa miljSutmaningar.

DE radikala minskningar av Sveriges miljSp&Everkan behsvs, underssks sedan
alternativa framtider som kan utmana nuvarande ohCllbara trender genom
utvecklingen av fyra framtidsbilder fsr Sve rige, GEr 2050. Dessa s#allade backcasting
eller IEngsiktiga transformativa scenarier m@&Este alla uppfylla fyra h@Ellbarhetsm&El: tvE
milj3mI och tvE sociala mEl. Dessutom fSrutsStter inte scenarierna en fortsatt BNP
tillvSxt. De belyser olika strategier f&r att n(E de fyra valda hEllbarhetsmElen.

S(Edana strategier kan emellertid ha olika konsekvenser bEde fSr de fyra valda ra€El
men ocks(E f&r andra hEllbarhetsaspekter och f3r olika grupper i samhSllet. DSrfsr mEste
de utvSrderas gentemot flera hEllbarhetsmEBefintliga metoder f3r att utvSrdera
framtida scenarier diskuteras i denna avhandling samt behovet av att utveckla nya
metoder fSr att omfatta alla relevanta hCEllbarhetsaspekter.

En kombination av metoder och data tillSmpas f3r att utvSrdera vad det skulle innebSra,
nSr det gSller minskad varukonsumtion och f&rSndrade konsumtionsmsnster i Sverige,
om scenarierna skulle uppfylla ett klimatm(l fSr svensk konsumtion i linje med den i
det globala Parisavtalet fSreslagna ambition att begrSnsa den globala upp$rmningen

till maximum 1,5;C som ocksE understryks i senaste IPPC rapport (IPCC 2018).

Denna avhandling betonar behovet av att klargdra de antaganden som gsrs nSr man
formulerar mCEl, t.ex. om ett perspektiv pE intergenerationell rSttvisa (dvs. rSttvisa
mellan olika generationer) och intragenerationell rSttvisa (inom den nuvarande
generationen) har beaktats. Den belyser ocks(E behovet av att identifiera och diskutera
potentiella mElkonflikter som n&dvSndigtvis uppst®&r nSr man 3SvervSger flera
hElIbarhetsm(El antidigt, oavsett om de kan undvikas eller innebSr potentiella
kompromisser. Dessa kompromisser mEste lyftas fram. Den hSr avhandlingen
understryker Sven vikten av att synliggdra de antaganden och underliggande
vSrderingar som Sr inbSddade i bedSmningsmetaler. Syftet med att lyfta fram
mElkonflikter, vSrderingar eller implicita antaganden Sr inte att komma Sverens utan
snarare att se till att beslut fattas p(E ett transparent och medvetet sStt.



Detta innebSr att g&E fr&En en fsrsta nivE och en ganska vag débn av begreppet
hCEllbarhet som alla Sr Sverens om men som inte ger nEgon konkret och praktisk
vSgledning till en annan niv@E dSr konflikter uppst@r och vSrderingar skiljer sig CEt.
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HEllbarhetsm&I,  m&Elkonflikter,  miljSrSttvisa,  framtidsstudier, backcasting,
framtidsscenarier, klimat och energiml, hCEllbarhetsutvSrderingar.
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Plusieurs dZcennies de discussions et une succession de sommets internationaux nOont
toujours pas permis de rZduire de fason significative les concentrations croissantes de
gaz " effet de serre (GES) ou IOZrosion de la biodiversitZ. Alors que ces tendances
environnementales alarmantes se poursuivent, il est important de mettre la pluralitZ
dOavenirs possibles au centre des dZbats, afin de tenter de rZorientex $ociZtZ sur une
voie plus juste et plus durable.

L'objectif gZnZral de cette these est de dZvelopper des images de IOavenir et d'explorer ce
" quoi pourraient ressembler des futurs durables et justes.

LOimpact actuel de la consommation suZdoise sur IOenvironnement, tant en Susde qu®”
|OZtranger, est ici mesurZ par le biais de huit indicateurs des pressions exercZes sur
IGenvironnement(par exemple les Zmissions de gaz " effet de serrget de IQutilisaton de
ressources naturelles- illustrant ~ quel endroit du monde elles produisent leurs effets

et pour quels types de biens et services. Le rZsultat fournit une description de certains
des dZfis environnementaux auxquels la Susde est aujourdOhui confrontZe

La these examine des visions alternatives dOavenir plus soutenable sur la base de quatre
scZnarios normatifs en CbackcastingE, cOest ~ dire de transformation ~ long terme.
Chacune des quatre reprZsentations du futur doit remplir quatre objectifs de durabilitZ,
dont deux environnementaux et deux sociaux, et cela sans compter sur une croissance
continue du PIB.

Ces reprZsentations ou Gmages du futur E constituent diffZrentes stratZgies pour
atteindre les quatre objectifs sZlectionnZs.

De telles stratZges peuvent toutefois avoir des consZquences positives ou nZgatives, non
seulement pour ces quatre objectifs spZcifiques, mais Zgalement pour d'autres aspects
environnementaux ou sociaux de la durabilitZ. lls peuvent aussi avoir des implications
diverses pour diffZrents groupes sociaux. LOZvaluation des scZnarios doit donc tenir
compte de ces impacts. Les outils existants dOZvaluation de la durabilitZ dans les
scZnarios prospectifs sont discutZs dans cette these, de meme que la nZcessitZ de
dZvelopper de naivelles mZthodes pour mieux apprZhender les diffZrents aspects de la
durabilitZ.

Un Zventail dOoutils et de donnZes est dZployZ pour Zvaluer les effets pour la Suede de la
limitation du rZchauffement planZtaire ~ 1,5 degrZs pour chacun des quatre scZnari,

en termes de rZduction de la consommation de biens et de modification des habitudes
de consommation. Le seuil dOun rZchauffement de 1,5 degrZs -@lessus des niveaux
prZindustriels est en effet IQobjectif le plus ambitieux fixZ dans I'Accord de Paris sule
climat et confirmZ dans le dernier rapport du GIEC (IPCC, 2018).



Cette these souligne la nZcessitZ de clarifier les hypotheses retenues lors de la
formulation des objectifs, par exemple en mentionnant si on privilZgie une perspective

de justice intergZnZrationnelle (entre diffZrentes gZnZrations) et intragZnZrationnelle
(au sein de la gZnZration actuelle). Ce travail met Zgalement en Zvidence la nZcessitZ
d'identifier et de discuter des conflits qui se produisent nZcessairement lorsque
plusieurs objectifs de durabilitZ doivent «tre conciliZs, afin de les Zviter ou dOenvisager
les compromis possibles. Le propos insiste Zgalement sur IOimportance dOune plus
grande transparence quant aux valeurs sousjacentes aux mZthodes dOZvaluation. En
rZvZlant ces conflits dOobjeifs, ces contradictions ou ces valeurs cachZes, IQobjectif nOest
pas dOatteindre un consensus, mais plut™t de veiller ~ ce que les dZcisions soient prises
en connaissance de cause et de maniere transparente.

En effet, ces considZrations impliquent de pas®r d'un premier niveau de dZfinition
assez vague du concept de durabilitZ, sur les termes duquel tout le monde peut
s'accorder sans quOaucune orientation concrete et pratique ne puisse etre obtenue, ~ un

deuxisme niveau plus prZcis, oe les valeurs differen t et les conflits surgissent.
! |
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I would like to thank Rebecka Milestad for being such a good manager that listens to
and cares for her staffand Anna Bjsrklund for being a highly competent and supportive
Director of Studies at SEED. Thank you, Lina Isacs, for our discussions on research and
other things in life and how you combine your true expertise in your field with so much
humour.

Thank you Nathalie Becker for being such anice roommate and putting up with the
complete mess my desk is in by the end of this process, for our walks in the woods and
our great discussions.

! #ul



Like in any movie, there are many people (and other living organisms) behind the
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Paper I: 1 am the main author of this paper and was responsible for the results section,
the summary table in the discussion, and | contributed to the introduction and the
discussion.

Paper Il: | am a co-author of this paper. | was mainly responsible for the review of
energy and climate targets. | also contributed to the analysis of justice perspectives.
Paper Ill: |1 am a co-author of this paper. | was responsible for conducting a literature

review and collecting information on potential goal conflicts or synergies for different
environmental and social areas. | also made a preliminary analysis of the goal conflicts,
which was later discussed and developed together with two of my ceauthors.

Paper IV: | am the main author of this paper together with ssa Svenfelt. GSran
Finnveden and Alf Hornborg were co-authors. | wrote the abstract, the main parts of
the background, the method, the climate goal, the goal on distribution of power and
influence in society and contributed to the discussion and to the goals on land use and
welfare/resource security. | was responsible for the process of gathering information
about the doughnut areas and about the selection process of the goals. | also conducted
intervi ews with experts on security and health issues.

Paper V: | am a co-author of this paper. | was part of the development process of the
scenarios by participating in the different workshops organised and in the writing of the
reports describing the scenarios and contributed to some specific parts in the article
relating to the goals of the scenarios and assessment.



Paper VI: | am the main author of this paper. Yevgenyia Arushanyan and | were
equally responsible for the literature review. | wrote the introduc tion together with
GSran Finnveden, the discussion part based on discussions with and written inputs
from GSran Finnveden. | wrote the descriptions of tools together with Yevgenyia
Arushanyan and Elisabeth Ekener.

Paper VII: | am the main author of this p aper. | was responsible for data collection,
calculations and for writing most of the paper with ideas, discussions and supervision
from GSran Finnveden and Ulrika Gunnarsson -...stling.

Paper IV, V and VI are part of the Beyond GDP Growth Project , a
transdisciplinary project comprising 17 researchers from different disciplines such as
environmental systems analysis, future studies, sociology, urban studies, political
science, organisation theory, social anthropology, economics and human ecology. Tie
project also includes societal partners such as five Swedish municipalities, the region of
VSstra Gstaland, the regional unit of the Swedish Ministry of Enterprise and Innovation
and the Transition Sweden movement. Three case study municipalities are ako tied to
the project. More information from the project can be found at: !
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Paper Il is part of a pre-study for Energy futures studies for a sustainable
society D a pre -study , whose am was to lay the foundations for a futures study of a
Swedish sustainable energy system.

Paper | is part of the Policy Relevant Indicators for Consumption and Environment
(PRINCE ) Project, whose aim was to analyse the potential environmental pressures
and resource use linked to Swedish consumption, both in Sweden and abroad and to
quantify those with the help of indicators. The project comprises seven organisations
and a reference group with representatives from different governmental agencies and
organisations. The project has produced several other publications with different areas
of focus such as chemicals, food production and consumption, environmental pressures
development over time. More information can be found at:

http://www.prince -project.se

Paper VI is part of the project Sustainability Assessment Methods and
Impacts , whose aim was to contribute to the methodological development and use of
tools for sustainability assessment of ICT solutions and plans and future scenarios.
Paper Il is part of the project Strategies for mitigating climate change b
scenarios for land u  se in rural areas , whose aim was to increase knowledge on
plausible characteristics of, and possible measures towards, sustainable land use in
rural areas through developing normative scenarios with a backcasting methodology.
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Paper IV and earlier versions of Papers Il and Il were part of my licentiate thesis
(FaurZ, 2016). Parts of this cover essay are also based on my licentiate thesis.

|

! !



>-2$*2%$# (
|

CACYACUAY YAXXAY Y\ AAllA('AAllA("A(AO/AOII;\O/.\O/JOII;\O( AAAATAATI AV L4 Atlll(vltll

I"#$%& SAAAAAAAAAAAAA AN
0&11&23&$$242%AAAAAAAAAAAA ANV
O # 1: (A\AAAAAAAAAAA A R R YA LA
I'72-,8*.5*1*2%# (AAAAAAAAAAA B
<4#$( 3(345 %*#(&2 ($&"8MAAAAAAAAAAA XY

E! BZ$%_ $4 uunAuuuuuuuuuuo )
FI' 141(-3(S@*(S@*#AHEAAAAAAAAAAAA RN
A H&'75%-;2. “““.‘““‘..‘““‘..‘““‘..‘“‘

%&'  ()*+,-.,/-0-+1B&&&EEEEEEEEER R R REER RBRRS
%&3 ()*+,-.,/-0-+1145,0*!,.6!-.6-7, +58&&&&&&&&&&&& 8L

%8% )*+-7;1<;8*<;7+-=, K& &E&EEE&E & E L& E REEEEERZER B R
%87 @)+)8;*1*+)6-B&&EEEEEEEEEE REEEEEER R R R& &

%82 ()*+,- ., [-0-+11,F% B, +* 288888888888 BEBEE RRERE,
J| K*$@ # (AAAAAAAAAAAAA A (R VS A YA (VA AYA VA w
?&! C**B/0-.4!,.6175 O8;,+-.416,+ E&&&&&&&&&&&& t

288! F-+8,+)8!8;=- B&LE&ELEEELE BRBEEBBRBERSE %
P&&B  "+;8=-;GRELEEEREEEEEERE BB R R R E&&
288 H8+E, +581|G58I*J5<ﬁ&&&&&&&&&&& RERBREERREE IR B RREES
?&8  C.,01*.416,+ RE&&EEEEELELE BEBRBEES % &&&

?&3&" K5,0!75.L0-7+!,. ,01*&’&&&&&&&&&&& BEEEEEZREERER
?&3&3 M1/8-6!B56;0!,.6!B)0+3,4-5.,0!-.<)HB)+<)+!,.,01* *!&&&&&&&&&&&&&&!&&&&&&
?&3&% (<8;,6*J;,+!B56,0 K&&&&E&EEEESEEEEZBEZERZEZER R R ERBRRRRERE
|1 O*#: 8$#(3% 1(L&—*%#(B($ ((LBBAAAAAAAAAAA AN Vvl \) \
2&!  H,<;8! "lQ P.=-85.B;.+,0! <8;**)8;! L85B! (G;6-*J! 75.*)B<+-5.! Q +J ! 0 84 o+
75.+8-/)+-.41<856)7,8!75).+8-,*Q!<856) 7+*!,.6!*; 8=&&& & & & & & & & & & FERZEZBREXEEZEZZE
2&8 H,<;8"'Q(57-,0!R)*+-7;1<;8*<;7+-=;*15.1;.;841!,.6!70- B,+,!+,843&&&&&&&&&!&&&&&&&&
2&% H,<;8!""0QS5G,86*!,!B)0+H>,84;+!/,717,*+-. 4I <<85,7J!L58!85/)*+!70-B,+;!7J,.4;!
B-+-4,+-5.1*+8,+,4-*E! C!(G;6-*J! 7,*;1 *+)61!5.! ,.!1 ;.=-85. B + OI > **B +! 5L' 70- B,+,'
B-+-4,+-5.1*7;.,8- .".’.’.'.'.'.'.'.'.'.’.’. R B R B CRRRREERARRL R RS &
2&? H,<;8"#0@5)8!()*+,-.,/-0-+1!K5,0*!-.1(G;6- *J'FSG'K856+JTU 485G+J'V5&$NV+
2&P H,<;8W%Q(7;.,8-5*IL58!*)*+,-.,/0;1L)+)8;*!/;15.6!KUH!485G+J!3X 2K& & & & & & REE& £ & & & &
289  H,<;81#"QY;+J56*IL58!,****- 411)+)8;!*7;.,8-5*IL85B!,[*)*+,-.,/-0-+11<;8*<;7+-=;
! %2
2&N H,<;8%"0OF537,8/5.!L)+)8;*IL58!,!(G;6-*J1*57-;+1!/;15.6!KUH!485GERH5+;.+- O'
5<<58+).-+-;*1,.6!7J,00,.4,"8.& £ & & & & & & & E&EE R R R RBRE
N O4##Ha-2(- 3(342. 5

981  )F+-7;1-%%)* B&&&&&EEEEEEE BEBERBERBRRR R RRRRS RRBRE &
TR e YT pm— BRREERE
9&'&B  ".+8,4;.,8,+-5.,0IR)*+- TR&E&&E&&EE&S BRRBES REREERE
9&'&% ".+8,.,+-5.,0!R)*+- R&IE&&EE&EEEBBERBERBERRRS R R DR EERES



9%3*06* 24 AAAAAAAAAAAAAARARAAMRAAAMRAANAIBIARIR

9&B  SJ;L;;6!45!6-*7)**1,0+:8.,+-=;*1+5!7)88;.+!6,=,05<B; & && & && & & & & & REXBBELL & & & & & & & & &«

9&% SJ;!.;;6!+5175.*-6;8!*;=8,0!-.6-7, +58*I 6'4 548 <J 7 O'*70 *'DZ O 7 ! +G,,

*-B<0-7-+1!,.6!8;6)7+-5.-B&&&&&&&& & & & RRRRERERERER TR0 EERBEEEEER 88,8888

9&P?  SJ;!-B<58+,.7; I5L|, ,0),+-.41*7;.,8-5%1, 6|B I 4'45 0'75 LO 7+*1<< 8 + !&&&&&&&&&&

9&2  S;.*-5.1/+G;;.1+G5!6-*7-<0-;*EIL)+)8;!*+)6-;*!,.6!,****B;.+* 1&&&&&&EEEEENEEELELELELESLSE
>_2'8;#4_2# AAAAAAAAA A A A A AR R R A AOANBBREINIMMM AAAAAAAAA

TNOAVAAYA (0 N »uuuuuuuu
YA AK k7 v

(AY)

AN YV XA XYV XV XYV XA YA YA YY)
XA7 XA7 JAAYAAYAAVA?

I==*2 4R/(=&=*%#(BCBB

<AH#$(-3B45;%*H#(82.($& "8 4
|

2+34&1156!7.*1&0!+)8,4919!+)1":+0!": L OBHHHHIHHHHHHHHHHHHHHHFHHHHHHHHHHHRHHH R
2+348&11<6!7&1004&1!=&%(!>"19+0:!8%)04(*'+%)!%884&&+)3!.$&%.9!+)!&1,.'+%)!'%!*&1004&1!

+)1>"191)1?7 *1&! @ MtHHHHHHHHHHHH HHHHHHH R HHHHHH R HHHHHHRBBHHHHH

2+34&11 C6!D%".,) 1(+00+9%6)0! *1&! 8.%+'.1 +)1:119+==1&1)"| E1IF%)9! GH7! G&%":1 081).&+%O0!

27 *1&! @ @R HHHHH I HH R HHEEBHHH

D.$,1!56!K-1&-+1"1%=!,.&310'*&%948'0! .)9! 01&-+810! *1&! 1)-+&%)(1)".,! *&1004&1! .)9!

8%4)'&F!":1&1!,.&310'1*&1004&1!%884&0!=%&!":."1*&%948'L01 &-+8 1 ?HA R EMBHMAH1H

D.$,1!1<#IN1-+1"19!%==+8+.,1.)9!.,"1&)."+-1!8,+(."1!.)9!1) 1&3F!". &31'0#!?7 . *1&! @ikt
D.$,1!IC#!0.+)!8:.&.8'1&+0'+80!%=!"1!=%4&!3)AR!$.858.0'+)3!081).&+%0! ?0+,10".9! 1"

L BTI<Mb, MHHHAHARA AR RHRRR AR R

D.$,11:#1>F)1&3+101.)918%)=,+8'01$1"11)11)-+&%)(1)".,!3%.,01.)9!(+'+3."+9%6)106=18, +(.'1!

8:.)31!I+)I1"11P,.)9 @01R!081).&+%0!?7 *1& @@ HHHHHHHHHIHHHHHHHHHHBHHHHH

D.$,1IV#W+0'1%=!"1101,18'19!3%.,0!=%&!" 1!E1F%)9!GH7!G&%":!$.858.0'+)3!081).&+%0!

7 *1&! @ |BHHHH A IR HHHE

D.$,1! U6! >4((.&F! %=!"1!,1.9+)3! +91.0! +)! 1! E1F%)9! GH7! G&%":! $.858.0'+)3!

081).&+%0!+)'&%94819!+)! 7 * 1 8etk#HHHHHHHAHHHHHHHHIHHHHHHHHHHHHHHHHA SR H

D.$,1!X6!>40".+).$+,+'F.00100(1)'"'"%%,0!8.'13%&+1 0! ?* *1 & | GHAHHHHHHHHHHHHHEHHHHHHH I HHE
|

$Ill



E( B2$%-.;'$4-2(
|
Emissions of greenhouse gases (GHG) and other environmental issues such as a loss of
biodiversity, land -system change and eutrophication of freshwater and marine coastal
ecosystems are major challenges to humanity(RockstrSm et al., 2009; Steffen et al.,
2015). For these planetary boundaries, we have already exceeded critical levels, which
may threaten Earth System stability (Ibid.) and undermine the very basis for human
well-being (Hansen et al., 2013; McMichael et al., 2005; Steffen et al., 2015)

And we are not heading in the right direction. With the Paris Climate Agreement, which
is one concerted effort at international level to tackle one of these pressing issues, most
countries have committed to curbing climate change and keeping the averageglobal
temperature increase to "well below 2jC above preindustrial levels and pursuing efforts
to limit the temperature increase to 1.5;C above pre-industrial levels" (UNFCCC, 2015,
p. 3). However, the gap between the emissions reductions needed to be in line with these
levels and the current non-binding national reduction pledges made by individual
countries is, in UNEPOs words, Oalarmingly high@UNEP, 2017) and efforts by nations
need to be both much more ambitious and far more rapidly put into place (lbid.) .

On a national level, the Swedish parliament has agreed on a set of 16 environmental
goals covering different areas which in most cases are to be fulfilled by 2020
(Government Bill 1997/98:145; Government Bill 2004/05:150) . However, Sweden is
not reaching its environmental quality objectives with the current poli cies (Swedish

EPA, 2018).

Therefore, urgent and collective action is needed. Failing to do so could risk locking the
Earth System into a Hothouse EarthO pathway if a certain threshold is crossed and
unleash uncontrollable self-reinforcing feedbacks even if heavy emissions reductions
were then to be undertaken (Steffen et al., 2018). And such a pathway would imply
catastrophic consequences forecosystemsand humanity.

Besides, the ewvironmental pressures and resource useare currently unevenly spread
between and within countries and some groups of people are disproportionately
affected by environmental problems. Oxfam (2015) describes, in a briefing released
prior to the 2015 United Nations Climate Change Conference in Paris, how climate
change is Oa crisis that is driven by the greenhouse gas emissions of the OhavesO that hits
the OhavaotsO the hardestO. The orgasation has assessed the lifestyles and
consumption patterns of rich and poor citizens in a wide range of both emerging and
OECD countries, and estimates that the richest 10 per cent in the world account for
approximately 50 per cent of the global emissions as a resultof individual consumption,
whereas the poorest 50 per cent in the world are responsible for only 10 per cent of the
global emissions, and a majority of these citizens live in countries that are affected the
most by climate change (Ibid.). Countries with a high income per capita use also



approximately five times more ecosystem goods and services per capita and year than
low-income countries, and to satisfy this consumption they rely heavily on the
biocapacity of other nations or the global commons (WWF, 2014). There is therefore a
need to add a justice lens to sustainability goals, whichis further discussed below.

In 2010, Sweden adopted a generational goal considering both inter- and

intragenerational justice , (i.e. justice between different generations and justice within

the same generation respectively) The goal statesthat Othe overall goal of Swedish
environmental policy 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 abroadO (Swedish government, 2010). Earlier

studies (e.g. Davis & Caldeira 210; Swedish EPA 2017)have shown that a large
proportion of environmental pressure from Swedish consumption as regardsclimate

gasesoccurs abroad but there is less knowledgeas to whether this is also the case for
other emissions to air or resource use. There is a need to monitor various indicators on

a regular basis in which countries these pressuresor resource usesoccur and for which

product groups. In that way, the issue ofintragenerational justice can be considered
and followed upon. In Paper Il in this thesis we suggest indicators that could be a basis
for such a monitoring and analyse them for a specific year.

When it comes to social issues,although some improvements have been madeglobally
within some areas such asgender equality in education, many disparities remain both
geographically and between e.g. socieeconomic or gender groups (United Nations,
2015a).

Raworth (2012) has stressed the need for simultaneously considering environmental
and social issues when introducing the Odoughnut economyO, a framework designed to
ensure basic needs for all within the planetOs carrying capacitgnd create a safe and just
space for humanity. However, there is not only a need to consider social and
environmental goals simultaneously, but also to identify the potential goal conflicts or
synergies that may arise whether it is between different environmental goals, between
different social goals or between both. The possibility of having continued growth,
which has been an official policy objective in most countries (Government Offices Of
Sweden, 2014; Jackson, 2009; Malmaeus and Alfredsson, 2017; State Council of The
PeopleOs Republic of China, 2018; U.S. Government, 2018has been for instance
increasingly questioned, especially in high-income countries on a planet with finite
resources (Daly, 1996; Jackson, 2009; Victor, 2008) . Increased economic growth has
historically been a driver of increased GHG emissions(Raftery et al., 2017) and a
continued reli ance on economic growth seems to be in conflictwith the goals set by the
Paris Agreement of achieving the necessary decrease in carbon emissions required to
keep temperature increase below 3C (De Koning et al., 2015; Jackson, 2009). And
although increased GDP growth is still seen as a priority for policy in most societies,
long-term projections suggest that a lower economic growth is to be anticipated
(Alfredsson and Malmaeus, 2017) There is therefore a need to explore alternative
sustainable futures that do not rely on increased economic growth, something that is
investigated in this thesis (especially Papers IV and VI1).



Future scenarios are often used to inform policy, to address sustainability challenges
and provide alternatives to business-as-usual developments. Backcasting is atarget-
fulfilling scenario approachthat has beensuggested as particularlyuseful for situations
where large change is needed and where currenttrends are leading towards an
unfavourable state (BSrjeson et al., 2006; HSjer and Mattsson, 2000; Vergragt and
Quist, 2011). This approach would therefore be suitable to guide sustainability polic ies
characterised by both complexity and a high degree ofuncertainty. Yet, backcasting
studies often focus on a single goal andRobinson (1990) has highlighted the need to
assessbackcasting scenarios against other sustainability goals in order to identify
potential goal conflicts. This step has however often been the most neglected in the
backcasting process (Ibid. 1990), but is something that is explored in this thesis
(especially in Paperslll, VI and VII).

|
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The overall aim of the thesis is to develop images of the future and explore what
sustainable and just futur es might look like.

In order to achieve the overall aim of the thesis, seven studies were conducted the
specific aims being:

D to analyse which product groups from Swedish consumption cause the largest
environmental pressures in terms of emissions and resources used and in which
countries or regions these pressures occur(Paper I)

D to explore what kind of justice principles are discussed and are, or could be, applied
to energy and climate targets at different institutional levels . (Paper II)

D to perform a goal conflict analysis for climate mitigation scenarios, by identifying
potential goal conflicts and synergies with other environmental policy goals (Paper
1))

D to select, operationalise and discuss a set of sustainability goals for Swederfor the
use in backcasting scenarios (Paper V)

D to presentthe development process andqualitative content of scenarios that explore
sustainability strategies for Swedish society when economic growthis not seen as
an end in itself. (PaperV)

D to explore methods for assessing the sustainability impacts of future scenarios
(Paper M)

D to assess whether fourspecific scenarios fulfil the consumption climate goal and
further develop and refine the different scenarios (Paper VII)
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Figure 1 describes stepsof a typical backcasting processcovered in this thesis and the
different papers in order of appearance. All papers do not follow the same specific
backcasting process butrather looks in detail at specific steps in different backcasting
processes. In Paper |, the current status of environmental pressures and resource use
from Swedish consumption is explored using several indicators. Then, in Paper I, the
goal-setting process is discussedmore generally in relation to justice perspectives that
can be applied to different climate and energy targets at different institutional levels
(from global to municipal). In Paper lll, a goal conflict analysis is conducted for four
OlanduseO scenarigswhich pinpoint s the need for a multi-target backcasting process
asthe social aspects are more difficult to evaluatethan the environmental aspects that
were more in focus in the scenario descriptions. Following this, in Paper IV, the
selection of four sustainability targets for multi -target backcasting scenarios is
conducted and the distance to goals is discussedIn Paper V, the process of developing
four multi -target backcasting scenariosand their content is presented. In paper VI, a
review of existing sustainability assessment methods of scenarios is done in order to get
an overview of thecurrent state of the art at the intersection of the fields of future studies
and assessments This was doneprior to conducting, in Paper VII, an assessment of the

climate aspectfor the scenarios developed in Paper V.
!



q H&'75%-;2. (
I
Several central concepts are used in this thesis and are introduced below.
I
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There are different meanings of sustainability. Jacobs (1999) argues that sustainability
is a contested concept in thesense that it is a complex and normative concept with two
levels of meaning. The first level of meaning, expressed in the form of a short definition
is endorsed bymany, as it israther vague ard could be exemplified with the Brundtland
CommissionOslefinition of Cdevelopment which meets the needs of the present without
compromising the ability of future generations to meet their own needs O (United
Nations World Commission on Environment and Development., 1987).This definition
has been widely quoted, probably due to its conciseness which qualifies most of what
Jacobs (1999) labels first level of meanings. At the same time, the specification of what
and whose needs are to be prioritised and the reference to intragenerational equity
included in the remaining text of the declaration has often been overlooked (Kates et
al., 2005). The second level of meaning ismore a subject of debate as itattempts to
specify how sustainability should be attained in practice and distinguish es between
strong and weak sustainability. According to GomezBaggethun et al. (2015) the
sustainability policy discourse has, since the first Earth Summit in Stockholm 1972,
evolvedfrom acknowledging and addressing the conflict between environmental, equity
and growth issues to a vision where not onlyare all three issues reconcilable but where
we can achieve Ogrowthor sustainability". The emphasis of the full text from the
Brundtland CommissionOs declaration on OdevelopmentO and economic growth has
indeed been subiject to criticism (e.g. Robinson, 2004; Xue et al., 2016). "By denying the
conflict between economic growth, social equity and ecologial limits, current
conceptualisations of sustainability obscure planetary boundaries and the positional not
generalisable character of developednation lifestyles" (G—mezBaggethun and Naredo,
2015). Such conceptualisations are therefore considered as representing weak
sustainability.
The recently adopted 17 Sustainable Development Goals (SDGs) decided by the worldOs
governments and proposed by the United Nations (United Nations General Assembly,
2015) are the latest global attempt at defining sustainability. Although the SDGs have
the merit of includ ing both environmental and social goals and underline the need to
fulfil them all, they stipulate the goal of achieving Oa sustainable, sustaed and inclusive
growth O (goal 8), thereby ignoring the conflict raised by Gometz-Baggethun and
reflecting, in my view, a weak sustainability approach.

In this thesis, sustainability is defined as strong sustainability as delimited by Jacobs
(Jacobs, 1999)in the sense that it acknowledges the need to discuss and apply equity
issues (paper Il on justice perspectives in climate targets and consumption-based
indicators and goals in Papers I, 1V). It recognises environmental limits such as the



planetary boundaries for areas such as climate change, loss of biodiversity, landsystem
changedefined by RockstrSm et al. (2009) and further developed by Steffen et al.(2015)
that cannot be traded off e.g. with economic priorities ( Papers 1V, V). It adopts a broad
set of concerns (both environmental and social issues inPapers IV, V, VI, VII) as we
take our point of departure from Kate RaworthOs doughnut economics framework
(2012). This framework combines the abovementioned planetary boundaries
(Rockstrdm et al., 2009; Steffen et al., 2015) with a social foundation , with eleven Osocial
boundariesO covering the most pressing social issues identified by governments at the
Rio+20 conference, such as food, pbs and social equity, thereby building Oa safe and
just operating spaceQ(Raworth, 2012). In this framework, the economy is more seen as
a means to achieve other societal goals than an end in itself.

One movement that has long acknowledged the conflict between economic growth and
sustainability is the political, economic and social Degrowth movement.
With its roots dating back to the 1970s andthe works of e.g. AndrZ Gorz(Kallis et al.,
2015), the term Degrowth has gained recognition and now represents a growing
movement of both activists and researchers. The Degrowth movement ischallenging the
assumption that economic growth can be compatible with a prosperous life within Earth
limits and advocates Gan equitable downscaling of production and consumption that
increases human welkbeing and enhances ecological conditions at the local and global
level, in the short and long term O(Schneider et al., 2010, p. 511) This would entail a
reduction of societiesO throughput of energy and raw materialgKallis et al., 2015).
However, for Degrowth proponents, it is not a question of doing less of the same but
rather of redirecting societies towards a radical transformation with e.g. new types of
activities, new gender roles, a different division between work and leisure time (Ibid.
2015) and such transformations are explored in Paper V. According to Kallis et al. (Ibid.
2015, p. 9)referring to Aries (2005) "Degrowth was thrown explicitly as a Omissile word®
to re-politici se environmentalism and end the depditici sing consensus on sustainable
development".
!
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Papers Il, Il and IV analyse sustainability goals from different perspectives. A goal
Ospecifies an enestate to be achievedQ(Edvardsson and Hansson, 2005, p. 348).
Successful goals are OachievemeiinducingO, either because they are, through
preciseness and evaluability, a good sipport in achieving a desired end-state, or because
they motivate the agent to work towards the desired end-state through Oapproachability
and motivityO. (Edvardsson and Hansson, 2005)

Goals serve as a direction or an endstate to be achieved for different actors to gather
around, but there are several difficulties in setting goals. Views may divergeregarding
for instance how strictly e.g. a climate goal should be depenént on the values embedded
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in different philosophical views and associated scopes ofmoral considerability e.g.
whether they are biocentric or anthropocentric (Robinson, 2004) . Views alsovary a
great deal on how to reach the goals. First, goals are often set one by one, but
acknowledging them together can reveal goal synergiesas well asconflicts and trade-
offs. This can be done by discussing potential implications of achieving one goal on a
selection of other goals Paper VII) or on a wide array of environmental goals (Paper
[11). Secondly, goals set on a certain scale are often difficult to translate into another
scale. Nykvist et al. (2013) have attempted to downscale the nine planetary boundaries
(Rockstrsm et al., 2009) and suggested four £ntative national planetary boundaries for
Sweden, although the authors call for a cautious use of these due to uncertainty on data
and assumptions made. Finally, goals always include and exclude different aspects, such
as e.g. the issue of equity that isoften excluded in environmental goals, and in particular
in the case of climate and energy goals(Paper 1), and which groups in society may
benefit or may be affected by a certain goal or measure to reach that goal.

The use of indicators to measure and monitor sustainability has increased exponentially

for nearly 30 years (Holman, 2009) . Ness et al. (2007, p. 499) define indicators as

Osinple measures, most often quantitative that represent a state of economic, social

and/or environmental development in a defined region D often the national levelO.

Depending on whether they aggregate nature/society parameters, indicators can be

either integrated and are then called indexes (such as theHuman Development I ndex

or HDI combining parameters of education, longevity and per capita income) or non-
integrated (such astonnes of CQ eq. per capita to monitor climate pressure or the

different environmental pressure indicators used in Paper I) (Ness et al.,, 2007).

According to Jacobs (1999), indicators play three roles in that field:

D If goals and targets are adopted in order to work towards sustainability, proper
indicators need first to be designed (e.g. tonnes CQ eq. to measure climate
pressure)

D The use of an alternative indicator to complement or replace the often-used
economic GDP indicator in politics and media place a new emphasis on what should
be the new goals of economic and political life if sustainability is to be a priority

D Indicators also have a communicative function in that they can be a tool to inform
the wider public about a certain environmental or social issue and whether progress
is made or not over time and may enable better public participation.

Integrated indicators are according to Gasparatos et al. (2008) in line with a weak
sustainability perspective as they allow for trade-offs between different sustainability
aspects. The issueof weighting between indicators, which Hardin (1968) qualifies as
value judgements may also not be done in a transparentmanner and may not be subject
to discussions or arguments over valuesas it otherwise would have (Gasparatos et al.,
2008) . In this thesis, non-aggregated indicators are usedto monitor environmental
pressures resulting from Swedish consumption (Paper |) and to assessthe OdistanceO to

sustainability goals (Paper 1V).
!
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There are different perspectives on justice, and in this thesis (Paper II), the framework
of Dobson (1998) further developed by Page(2007), is used, as it offers a welstructured
way to discuss justice.
Dobson (1998) combines environmental sustainability and the question of justice and
addresses three questions that have to be considered when looking at integenerational
justice and intragenerational justice :
- Who are the providers and receivers, respectively, of justice, the Ocommunity of
justice®
- What is distributed, i.e. the environmental goods and bads or benefits and
disadvantages that are distributed?
- How is it distributed, i.e. the principles of distribution, e.g. needs, equality, utility ?
Page(2007) further developed what is to be distributed as Othe currency of justiceO, with
a focus on intergenerational justice, adding the notion of capabilities introduced by Sen
(1990). This approach (lbid.) views life as Oa set of beings and doingsO, also referred to
as OfunctioningsO. OFunctioningsO are e.g. the opportunity to live long and to be well
nourished (Sen, 2005). Quality of life is therefore seen as the capability to function
where capabilities are Othe opportunity to be able to have combinations of functioningsO
(Ibid.). According to Sen, the same capability or opportunity might require different
amounts of primary goods depending, for instance, on the physical or mental variations
between individuals.

Intragenerational justice is considered in this thesis through the development of several
indicators to follow up pressures and resource use globdly due to Swedish consumption
(Paper I), aspreviously mentioned and in the consumption perspective chosen when
formulating the climate a nd land-use goals that the backcasting scenariosdeveloped in
Paper V, have to fulfil ( Paper V).

The aim of RaworthOs framework(used as a starting point in Paper V) is, as mentioned
earlier, to redirect society towards a Gafe and just operating spaceOWhile the notion of
the satisfaction of basic needs is widely used internationally, upper limits to
consumption have not yet received the same attention(Alfredsson et al., 2018). Yet,
even if Raworth only stresses the needs of tlose who are poorest in her social
foundation, the upper limits set by the planetary boundaries would implicitly lead to a
well-needed redistribution of access to resources.A prerequisite for a tran sition towards
ecologically sustainable welfare societies,i.e. societies in which all human needs (now
and in the future) can be satisfied within ecological limits, is indeed the redistribution
at multiple levels, from global to local, of e.g. material resource use and GHG emissions
(Koch and Mont, 2016).
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When addressing socio-ecological systems and sustainability goals,it is necessaryto
consider the long-term character of the issues at stake and their uncertainty.
Sustainability issues require long-term planning and a way to anticipate change and
uncertainty. Futures studies can offer an approach that can be both flexible and
visionary.
Bell and Olick (1989) refer to Eleonora MasiniOs description of the role of futures
research, which is rather Oto reveal the alternative possibilities, and analyse the risks
concomitant of these possibilities and their consequences than predict the futureO.
Futures studies are, according to Amara (1981), the study of possible, probable or
desirable futures. BSrjeson et al. (2006) discern three main categories of future
scenarios:

¥ Predictive scenarios addressing the question Owhat will happenO, e.g. forecasts

¥ Explorative scenarios addressing the question Owhat can happenO, e.g. strategic
scenarios

¥ Normative scenarios addressing the question Ohow can a specific target be

reached?0 e.g. backcasting.

Backcasting is a normative type of scenario, which BSrjeson et al.(2006) qualify as
transformative, which means scenarios that will require profound changes in society in
order to reach a set goal. Robinson(1990) describes backcasting as an analysis of how
to attain desirable futures. Whether futures should be labelled desirable has been
however challenged as the following question then becomes desirable for whom?
(Gunnarsson-...stling et al., 2012; Masini, 2006). There are different traditions in the
future s studiesO field of research. Hsjer etl. (2011a) provide an overview of the most
important backcasting approaches and distinguish for instance between path-oriented
backcasting and target-oriented backcasting scenarios. The first approach isdefined in
Vergragt and Quist (2011)as@enerating a desirable future, and then looking backwards
from that future to the present in order to strategi se and to plan how it could be
achievedQIn this appro ach the emphasis is put on the pathways to the images of the
futures (HSjer et al., 2011a) The second appraach is described in e.g.BSrjeson et al.
(2006) , who use instead the term target-fulfilling images of the future . In such target-
oriented scemarios more importance is given to the visioning part or scenario
development than on the pathways towards the images of the future (Vergragt and
Quist, 2011, p. 751)ut more emphasis is also put on the targets and the description of
how targets can beachieved (HSjer et al., 2011a). | n this thesis, the focusis more on the
images of the future themselvesand on analysing how well the sustainability targets are
reached in the scenarios even though it is also important to analyse what policies are
needed to reach the targets, which is to some extent done withn the Beyond GDP
Project.

Another approach identified in HSjer et al. (2011a)is participatory backcasting, which
(Carlsson-Kanyama et al., 2008) define as a process including other stakeholders than
researchers from different disciplines in contrast to the Qhink -tankO approach mainly

3 Based on FaurZ(2016)



involving a research group. The choice of a participatory approach can be made out of
different purposes and may sometimes be difficult to combine with e.g. the purpose of
a target-fulfiling approach , for instance if stakeholdersOviews may not be radical
enough to reach the targets(HSjer et al., 2011a). In other cases, several approaches can
be combined. In Davies et al. (2015), for instance, pathway-oriented backcasting
scenarios are developed in a participatory setting and focus oneveryday practices such
as heating, washing and eating The authors label the approach as POP (Practice
Oriented Participatory) backcasting.

The process of developing backcasting scenarios in the Beyond GDIProject, presented
in this thesis could be labelled as being participatory given that the Ministry of
Enterprise, different municipalities, organisations or national agencies actively
participated in the development of scenarios in a transdisciplinary manner ( Papers IV
and V).

For Dreborg (2004, p. 32), the aim of backcasting is Oto find ways to shape the future in
accordance with visionary goals.O Another important aim, in the Swedish tradition of
backcasting studies, is Oto provide different actors in society with a better foundation
for discussing goals and taking decisions to act or to seek further knowledge@Dreborg,
1996, p. 824).

Although backcasting is sometimes referred to as a nmethod (Robinson, 1990) with
several steps, Dreborg(1996) argues that it should rather be seen as an approach or a
school of thought in order to make the implicit philosophical views apparent.
Comparing backcasting to the well-established scientific tradition of forecasting,
Dreborg (1996) emphasises the deterministic view of the latter whereas backcasting
would more reflect partial indeterminacy .

Typically, backcasting studies produce images of the future which all fulfil a certain goal
and have atime frame of 20 to 100 year (Robinson, 1990). Such scenarios facilitate the
exploration of alternative futures that ma y be more desirable than the most likely future
usually depicted in forecasting studies (lbid. 1990) . Backcasting facilitates a breaking of
trends as opposed to forecasting, which is often based on the extrapolation of current
trends (Dreborg, 1996).

The importance of imagining alternative futures has also been highlighted by other
scholars such asthe geographer Erik Swyngedouw (2011), who claims that, otherwise
business-as-usual policies seem apolitical. In this thesis, this is explored (in Paper V)
through four backcasting scenarios that do not rely on GDP growth but fulfil a selection
of sustainability goals. Other parts of backcasting processes are explored by looking into
the process of selecting goals (PapetV) and methods for assessingscenarios (Papeis
1, VI, VII).

Backcasting scenarbd methodology can alsobe helpful in the exercise of separating goals
from means. The aim of scenarios is to suggest alternative futures to thecurrent
development. However, if a backcasting scenario is to fulfil a goal that is rather a means
than a goal, it could create a lockin, i.e. constitute a barrier to considering other



possible developments than the most likely one, and the confusion between goals and
means would bemore obvious. 4
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As, generally, backcastingscenarios are designed to meet one specific goal, there is a
risk that the impact that scenarios have on other sustainability issues is ignored and b
ultimately B the scenarios may not fulfil their purpose of helping to discuss, and plan
towards, a more sustainable future. Thus, scenario assessments a critical stage of the
backcasting exercise, everif it is often, as previously mentioned, neglected.
In this thesis, sustainability assessment tools or frameworks are examined from
different perspectives, e.g. indicators, sustainability matrix to highlight potential trade -
offs, methods used in practice to assess scenariognd quantification of climate impact
(Papers I, Ill, VI, and VII ).
The field of sustainability assessment encompasses a plethora of frameworks and
methods emerging from different disciplines such aseconomics (monetary tools e.g.
cost-benefit analysis) or biophysical (e.g. ecological footprint) or indicator -basedtools
(Gasparatos and Scolobig, 2012)
Popeet a. (2004) distin guish between assessments that are baselinded, whoseaim is
to reduce negative environmental impacts compared to a chosen baseline and objectives
led, whose aim is to assess he degree to which a project or proposal helps achieve a
sustainable vision. In this thesis, both baseline-led (Paper V) and objectives-led
(Papersllil, VI, VII) assessment tools are reviewed

Important criteria for sustainability assessments are thatthey ought to encompass all
issues of sustainability (environmental, social and economic), consider both
intergenerational and intragenerational equity, and bring to the fore, and reflect on, the
values behind different methods that stem from different perspectives on sustainability
(i.e. strong versus weak) and whether a reductionist or non-reductionist approach is
chosen (Gasparatos et al., 2008; Gasparatos and Scolobig, 2012)Munda (2006, p. 91)
defines areductionist approach as Ghe use of just one measurable indicator (€.g. GDP
per capita B authorOs commen), one dimension (e.g. economic), one scale of analysis
(e.g. the municipality B authors comment), one objective (e.g. the maximisation of
economic efficiency) and one time horizon Q as well asallowing for aggregation between
different dimensions of sustainability, through the use of an index. Complex systems
such as those addressed in sustainability sciencanean that there can exist simultaneous
and contrasting but legitimate accounts of the same system depending on the
perspective and the scientific language chosen.A non-reductionist approach would
acknowledge the incommensurability of different values (i.e. that there are non-
reducible value conflicts and th at there is therefore alack of a single comparability term
or common measure, for instance monetary, to rank options).

Here the question of trade-offs is important and some assessment tools may be rooted
in different views on sustainability . According to Gasparatos et al.(2008) , Cost Benefit

4 Based on FaurZ (2016)



Analysis (CBA) for instance, is atool based on a weak sustainability perspective as it
allows for trade-offs between different costs and benefits stemming from the different
dimensions of sustainability (environmental, social and economic).

The different perspectives on sustainability assessments included in the different papers
of this thesis mostly focus on environmental and social issues ashe economyis viewed
as a meansto provide sustainable welfare for all rather than an end goal.

In several papers in this thesis (Papers lll , V, VI, VII), we discuss how to combine
sustainability assessments with future scenarios. Dreborg (1996, p. 819) suggests that
one distinction between backcasting and forecasting is that the former should be
apprehended in the context of discovery rather than in the context of justification. In
the context of discovery, what matters is the generation of ideas, tostimulate creativity
whereas in the context of justification, the main focus lies in the demonstration of the
validity of the results. The majority of assessment methods reviewed here are, similar
to forecasting, best understood in the context of justification , where the focus is on the
validity of results and where causality is central (Dreborg, 1996). However, backcasting
studies rely both on causality and teleology (purposefulness), the latter taking into
account the role intentions play in human behaviours. According to Dreborg (lbid.) ,
intentions are dependent on the potential options actors perceive to have and images of
the future, by providing alternative visions , may impact actorsO intentions. Assessment
methods relying only on causality may therefore prove limited when used to asseslong-

term transformative scenarios.
I
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In order to tackle different sustainability challenges, different types of knowledge are

needed The research presented in this thesis attempts to answer a wide array of
research questions and hasinvolved different academic disciplines. The research
approach hastherefore been multi disciplinary, with elements of transdisciplinarity , as
other stakeholders, societal partners, havealso been involved in the research process in
Papers IV and V.

This chapter describes the scientific methods used inPapers I-VII that are applied to
gather, analyse and quantify data. The research methods used in the thesis arenostly

qualitative but quantitative methods are alsoused. There are many differences between
gquantitative and qualitative research, however, the divide has beendebated and is not
clear-cut.

Qualitative research can be defined as opposed to quantitative, as being Gonstrued as
a research strategy that usually emphasizes words rather than quantification in the
collection and analysis of dataO(Bryman, 2016, p. 32). The methods we qualify as
qgualitative here are literature review, interviews, goal conflict analysis and the

participatory workshops used in Papers I, lll, IV, V, VI and VII, whereas quantitative
methods such as the use of a hybrid model anda spreadsheet modelrespectively are

also applied in Papers| and VII .
!
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A literature review is, according to Bryman (2016), Oa critical examination of existing
research relating to the phenomena of interest and of relevant theoretical ideas.O

There are two types of literature reviews (Walliman, 2006) either an article compiling

the current literature on a certain topic, which is what we do in Paper Il and Paper VI,
or a review that forms part of a research paperor dissertation (Papers I, IV and VII).

In the latter case, the purpose of the literature review differed: in Paper 1V and VII, the
aim was to depart from the existing knowledge in a particular field and useit as a
building block in our research. In Paper I, we searched the scientific literature for
studies that could be compared to our results.

Advantages of a literature review, apart from providing an overview of what has been
done, are that it also helps identify key contributions within a field and possible
controversies about the topic (Bryman, 2016).

Paper Il is based on a review of official documents @out climate change mitigation and
energy goals at different levels (international, European, national, and municipal),

examples of peerreviewed articles and reports from environmental NGOs dealing with

such goals, as well as peetreviewed articles specifically about justice principles in
climate goals.

In Paper VI, a more comprehensive literature overview was conducted, where the
purpose was to learn from the research already carried out in the field of sustainability
assessments of future scenarios.

Another research field of interest related to sustainability assessments was the planning
field and the use of Strategic Environmental Assessment (SEA). SEA is a procedural
method (Finnveden et al., 2003; Nilsson et al., 2005) that is specifically developed for
the assessment of plans which could be thought of as scenarios. SEAs can include several
types of analytical tools. Due to practical knowledge and experience from that field, a
selection of SEAs of Swedish municipal plans from the Stockholm region as well as
several guidelinesfor SEAs were reviewed.

This overview of assessment tools served as a good basis fdPaper VII, in which a
combination of assessment tools was usedto quantify scenario narratives regarding
GHG emissions.

In Paper 1V, a literature review was first conducted in order to identify policy goals and
suggestions for goals for a vast array of sustainability aspects. The aim of this review
was to gain an overview of what goals are currently set or proposed forseveral
sustainability areas, e.g.the issue d health, and to assess whether they could be used in
our context or further developed. The literature review comprised policy documents at

! ‘%



the Swedish, European, and international level, scientific literature, scenario proje cts,
and reports from non -governmental organisations and was used as a base to discuss
goals in a participatory setting.

In Paper VII, we looked for relevant literature on future developments for the

consumption sectors that were not covered by theresearch group and where rather
detailed information was needed and where the statistics based on the hybrid model
using MRIO (further described under 4. 2.2) in the Prince Project presented in Paper Il|

were too rough to use.

In Paper |, we looked for similar studies, i.e. studiesthat had used Multi -Regional Input -
Output analysis (MRIO) to monitor environmental pressures from consumption for
Swedenand at EU level, for GHG emissions or other indicators in order to have better
knowledge of what has been ane and to compare our results with previous ones.
|
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Kvale (1997) defines interviews as an interaction between two persons where a common
area of interest is discussed and where knowledge is the outcome of this dialogue. The
aim of the interviews in Paper IV was to acquire richer knowledge of issues where our
project and reference groups and | myself lacked sufficient knowledge, while having at
the same time limited time to gather such information. The use of such interviews
proved beneficial in order to get an overview of a field and of the main literature or
policy documents (e.g. related to health). Kvale (Ibid. 1997) distinguishes between
different categories of interviews, open, semi-structured and structured. The interviews
used in Paper IV were semi-structured interviews, whic h means that some questions are
pre-defined to cover specific topics, but it also allows for questions to arise throughout
the conversation (Ibid. 1997). According to Alvesson and Sksldberg(2003) , proponents
of interviews often highlight the advantages of the method when it comes to gathering
information, knowledge, ideas or impressions. Interviews were used both with selected
members of the project groups and with external experts in order to gain insight in to
specific goal areas included in the Doughnut (Raworth, 2012) or other issues deemed
relevant for the Swedish context, e.g. some issues covered by the Swedish environmental
goals such as Oa good built environment@overnment Bill 1997/98:145) .
|
I
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In this thesis, participatory workshops were used to select sustainability areas and goals
based on the literature review mentioned above (Paper 1V), in the development process
of the Beyond GDP Growthbackcasting scenarios (Paper V)and to discuss and agree on
a level of consumption for each category, such as clothes, electronics or leisure services
2Based on FaurZ (2014!
6 Partly based on FaurZ (2016)



that were not described in enough detail in the narratives, expressed as a percentage of
the current Swedish levelfor each scenario(Paper VII).

Mayer (1997, pp. 250D251) distinguishes seven types of participation in the field of
policy analysis. The degree of participation varies depending on the aim of the
participatory process, which can range from information only to co -production.
According to Mayer (1997), participation can be a strategy to:

¥ Inform or educate stakeholders in order to increase their awareness

¥ Consult groups or individuals to obtain input for problem solving

¥ Anticipate future developments, if the aim is to develop long-term goals and
future policies

¥ Mediate, in case the aim is to deal with strong conflicts of interests among the
stakeholders

¥ Co-ordinate, if the aim is to create interdisciplinary knowledge and relate issues
from different sectors or policies

¥ Co-produce, if the aim is to develop common actions and shared responsibilities

¥ Learn, if the aim is to change core knowledge and attitudes

Mayer (1997) adds that a mix of these different strategies is often used.

In Paper 1V, the selection of sustainability goals was made in twoparticipatory settings,
within the research group representing different disciplines and within the reference
groups with societal partners. In both casesthe participatory process servedas a means
to anticipate the future, coordinate between different sectors or disciplines, consult
groups or individuals and co-produce knowledge.

In Paper V, different workshops were organised with the project group, the societal
partners as well as with other stakeholders at different stages during the development
process of the scenarios.

In Paper VII, the workshop was organised with a selected group of researchers within
the Beyond GDP Growth Project who had all been writing parts of the scenario
narratives of relevance for consumption practices and therefore had a thorough
understanding of the scenarios. The participants were specialised in futures studies,
time use, everyday practices and sufficiency practices. The purpose was therefore to
obtain information on how consumption levels differed in the scenarios but it was also
a way for the research group to gin a common understanding of what our scenarios
actually meant in practice as to how much consumption was reduced in each scenario.
In Paper VII, the workshop was a way of gathering input but also of coproducing the
scenarios byhoning them further.

|
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Goal conflicts and synergies can be identified by assessing whether a certain measure
aimed at reaching a specific target may at the same time facilitate or hamper the
achievement of other targets.
In Paper llI, a goal conflict analysis was conducted using eisting OlanduseGscenarios
and conflicts and synergies were identified based on knowledge from scientific papers,
reports and policy documents. For each goal, aspects of the goal were compared to the
content of the scenarios, first individually by one of the authors, and later as discussed
and adjusted by three of the authors together in a workshop format. This analysis is
summarised using a compatibility matrix (in accordance with UK Department of
Transport, 2009) (Table 4), included in Chapter 5 in order to document
(in)compatibility between different environmental goals.

The goals chosen for the analysis were the Swedish environmental objectives. The
analysis of conflicts and synergies betweenthe climate goal that all scenarios had to
fulfil and the remaining goals was first carried out in a systematic way by the author of
this thesis, through:
1. Selecting the aspects in the description, specification and interim goals of the Swedish
goals that were relevant to scenarios, i.e. where scenarios were descriptive enough to
analyse whether there was a conflict or a synergy.
2. Analysing against the content of each scenario whether there could be a synergy or
conflict between the selected goals.
|
!
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In Paper |, about environmental pressures and resource use as a result oSwedish
consumption, datawas analysedbased on a new method, a hybrid model combining two
economic tools: Swedishenvironmentally extended input -output (I0) tables and a type
of multi -regional input -output (MRIO) model called E XIOBASE (Stadler et al., 2018),
for data on what is imported into Sweden 10 tables show which transactions occur
between industries in the Swedish economy and how final demand is divided between
private consumption, public consumption and investments. An input -output analysis
(I0A) can be used for identifying environmental impacts by adding emission
coefficients to the monetary I0A (e.g. Lave et al., 1995) Results can be presentedfor
sectors and for broad product groups. As Sweden has a lot of trade with other countries
and thereby increases environmental pressure in other countries, a multi -regional
input -output analysis (MRIO) allows for including trade between different regions as
well as geographic differentiation of economic and environmental aspects to track the
resource use or emissions from a product or service occurring in each step of the supply
chain, wherever in the world they occur. MRIO therefore gives better precision as to
where goods and services give rise to environmental pressureor resource useand for

7 Based on FaurZ et al. (2016)



which product groups than current Swedish statistics based on sngle regional input -
output tables. Indeed, in current statistics, different national average emissi on intensity
coefficients are used depending on the import country but usually assumethat these
countries have the same production structure as the country under study (Steinbach et
al., 2018), Sweden in our case Current statistics therefore present shortcomings when
it comes to taking into account the varying emission intensities between sectors in
import countries neither do they give an accurate picture of the international supply
chains. Different MRIO models exist such as EXIOBASE, WIOD or Eora (Dawkins et
al., submitted). In Paper Il | and for the Prince Project in general, the EXIOBASE model
was chosen both due to the level of detail of product groups and due to its larger choice
of environmental indicators (Steinbach et al., 2018). The results are for different
indicators and for the whole economy divided into 50 product groups.
To analyse the data, a summarising table for all indicators was developed in order to
reveal patterns in the data regarding the largest product groups and countries.
|
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In Paper VII, Low carbon futures beyond GDP growth, we use a spreadsheet model to
guantify GHG emissions arising from different consumption areas such as food,
transport, private consumption of other goods and services, public consumption and
public and private investments for the year 2050 in the different scenarios. A similar
approach has previously beenused to analyse backcasting scenarios in a comprehensive
manner by quantifying narratives with the help of calculations and data from external
sourceslooking at different consumption or production areas in a life cycle perspective
(e.g. *kerman et al., 2007; HSjer et al., 2011a).
The data used come to a great extent from current statistics from Swedish
consumption, developed in the Prince project introduced at the beginning of this thesis
and partly presented in Paper |. These statistics are obtainedusing aMRIO analysis (see
previous section) to track the climate pressure from Swedish consumption along the
whole supply chain. This was used to estimate privateconsumption of other goods and
services as well as public consumption and public and private investments. However,
although the statistics are useful in obtaining a complete picture of Swedish
consumption, the figures are too aggregated for some specificareas such as food or
transportation , e.g when it comes to different types of meat where no distinction is
made between meat from ruminants and other meat, although this has great
implications for the climate impact. Effects at high altitude from air trav el, something
which is typically excluded in current statistics , but represents a significant proportion
of the total climate impact of air travel were considered separately
For these more specific areasdata was based on several scientific papergseePaper VI|
for more details) focusing on these aspects for Sweden.
Using a spreadsheet model and combining data from literature, statistics and workshop
allows to depart from current levels of GHG emissions but also to include changes in
consumption or prod uction patterns or categories needed for assessing transformative

scenarios.
]
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The aim of this paper is to examine which product groups cause the largest
environmental pressures in terms of emissions and resources sed as a result of Swedish
consumption and in which countries or regions these pressures occur.

The indicators for environmental pressures were the following:

-emissions of GHG, Sulphur dioxides (SG&), Nitrous Oxides (NOX)

- particulate matters (PM 10 and PM 2.5)

- use of land, blue water (i.e. Othe volume of surface and groundwater consumed as a
result of the production of a good or serviceO(Hoekstra et al., 2011) and materials
(including sand and gravel, metals, fossil fuels, forest products and food in weight)

The data presented is for 2014.

Results show that for all indicators, except for land use (see figure 2), most pressure
occurred abroad.
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However, if comparing the environmental pressures of what is produced by Swedish
actors in Sweden and what is consumed by Swedish consumers (both private and
public) the material use, along with land use for production is higher than that from
consumption, indicating that Sweden is a net exporter of both land use and materials.
This indicates that, although Sweden imports a large proportion of materials for its
consumption, it exports an even larger proportion destined for other countriesO
consumption.

Table 1 summarises for each indicator which product groups account for the largest
pressures and which is the top country (or two top countries in case two countries are
very close in terms of pressure or resource use for the specific product group and
indicator. The top three prod uct groups per indicator are shown in red, countries ranked
4th to 10% in yellow and below in green.

|
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Indicators

Product groups Blue water Materials

Construction &(%)
Household direct emissions _
Food products

Coke and refined petroleum 1)
Electricity 1"#$#% 1"#$#% 1)

#/012314/()5
Wholesale and retail 1"#$#% &'(%)89#,+)%: 1"#$#% 1"#$#% 1"#$#% 68&(%) 1"#$#%

Architecture and engineering &'(%) &(%) &'(%)8!"#$#%| &'(%) &(%) 1"#$#% &'(%) &'(%)8!"#$#%
Dwellings 1"#$#% &'(%) 1"#$H% 1"#$H% 1"#$H% 1"#$#% 1"#$#%

Motor vehicles Ot +)%: &(%) O +)%: &(%) &'(%)
Machinery and equipment &'(%) &'(%) &'(%)
&(%)18.#/012314
Furniture #/012314/()568&'(%) 6
Warehousing and postal services O, +)%: 8!"#$#% 1"#$#%
Electronic products &(%) &(%)
Land transport 1"#$H%
Fabricated metals &(%) &'(%)

#H<=(7+8.#/012
Chemicals and pharmaceuticals 4/()56
Healthcare #/012314/()56
Forestry products 1"H$HY%
Agricultural products 1"4$H% 1"H$HY%
Wood 1"4$4%
Accommodation #/012314/()56
Textiles &'(%) |
|
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Across all indicators, most pressure comes from the product groups construction, food
products and, for all indicators except for sulphur dioxides emissions and material use,
from direct emissions from households. Household emissions are the emissions from
Swedish households e.g. from direct use of fuels in cars or homes and therefore the
impacts always occur in Sweden.

Other prominent product group s although to a lesser degree are wholesale and retail,
architecture and engineering, dwellings, motor vehicles as well as machinery and
equipment.

Some specific product groups are significant for resource use (blue water, land and
material) such as agricultural and forestry products for the last two.
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Although a larger proportion of environmental pressure occurs abroad for all indicators
apart from land use as previously mentioned, the table above shows that Sweden is the
single top country for not only land use but also for GHG emissions, nitrous oxides,
particulate matters, use of blue water and materials.

A few other countries particularly stand out when it comes to specific indicators. China
for instance is the top country for emissions of sulphur dioxides for several product
groups but also for particulate matters and several manufacturing sectors (e.g. motor
vehicles, machinery and equipment). Russia accounts foralarge proportion of material
use and GHG emissions from coke and refined petroleum. Three other countries are
quite significant: Germany (motor vehicles for GHG and NOX emissions, wholesale and
retail as well aswarehousing and postal services for SQ emissions), Rest of AsiaPacific
(blue water use for food products, wholesale and retail, chemicals and pharmaceuticals,
healthcare and accommodation as well as furniture for the indicators SO, and PM10) as
well as Denmark (food products for SO, emissions). Spain is the top country for blue
water use from Swedish consumption for agricultural products.
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Paper Il reviews a selection of climate and energy targets at different scales (ranging
from a Swedish municipal to an international level) and analyses whether they include
justice perspectives, or whether such perspectives could be applied.Official targets
related to climate and energy have been criticised by both researchers and non
govemmental organisations (NGOs) for not being ambitious enough in relation to
aspects of justice e.g in terms of emissions reductions or emissions quotas. We
therefore reviewed a selection of loth official targets, i.e. adopted at different
institutional levels and alternative ones, i.e. suggestions put forward in research
publications and by non-governmental actors.

There are different ways of setting targets in order to address climate mitigation. In the
examples of official and alternative targets reviewed, we found eight different
approaches. The goals arecategorised below in Table 2 according towhat they measure
and the institutional level at which they are set (i.e. global or EU).
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Table 2. Reviewed official and alternative climate and energy targets. (Paper II)

Prevention of I

negative
interference with
the climate
system

Average global
temperature
increase

Concentration of
GHG in the
atmosphere

Radiative forcing

Research NGOs Global EU National Regional Local
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In general, the justice aspect is not explicitly formulated in existing climate goals and
often remains vague, if mentioned at all. In the Paris Climate Agreement for
instance, an explicit justice perspective is clearly adopted with the reiteration of
Article 3.1 of the United Nations Framework Convention on Climate Change
(UNFCCC, 1992), stating that in the implementation of the agreement, “equity and
common but differentiated responsibilities and capabilities, in the light of different
national circumstances, should be reflected” (United Nations, 2015b). Yet, it is not
reflected in any existing targets. A global temperature target is set but the agreement
does not require any legally binding emissions reduction commitments based on the
principle of fair and equitable burden sharing. Neither historic and future emissions
nor vulnerability and economic capacity to reduce emissions are discussed and taken
into account. In the scientific literature and NGO reports, it was easier to find more
concrete suggestions regarding justice perspectives.

For our analysis of how a justice perspective could be applied to official and
alternative goals, we use the framework introduced by Dobson (1998) and further
developed by Page (2007) (who, what, and how?) introduced in Chapter 3.

We find in our review that regarding the community of justice, i.e. the receivers of
justice, climate and energy targets are often expressed as a per capita measure at a
national level. Such a target is easy to calculate, but also includes some severe
drawbacks which I elaborate on in the discussion further on.

We also find that several suggested alternative climate and energy targets are based
on an equal distribution principle. Equality as a principle of distribution would, in
the example of ecological space, give every human being the right to use an equal
amount of environmental resources as long as the capacity of the resources is
sustained for the sake of future generations (Chambers, N., Simmons, C.,
Wackernagel, 2000; Page, 2007). In our review, we found examples of either an
equal distribution of rights to emit (e.g. Mattoo and Subramanian, 2010; Tavoni et
al., 2012), to access energy (Hojer et al., 2011a), or the distribution of responsibilities
(e.g. to reduce emissions). Some targets do not, however, focus on the equal
distribution of resources, but on the opportunities these resources give. For example,
Costa et al. (2011) link the need for emissions with the Human Development Index
(HDI)Y of a country, where countries with a low HDI get a larger proportion of
emissions, something we interpret as an example of a capabilities approach to justice
(Nussbaum, 2000; Sen, 2003), even if it encompasses a limited number of issues
compared to Nussbaum’s more extensive list of 10 capabilities (Nussbaum, 2000).

[
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9 The Human Development Index includes aspects such as life expectancy,
education level and GDP.
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In Paper I1I, the aim was to analyse what the consequences could be for the scenarios
when all the focus was put on one single goal and whether such scenarios could
provide a good basis for informed decisions. The question asked was: How would the
way of fulfilling one goal in a specific scenario impact on other goals? Does it imply
that other sustainability goals will be fulfilled or be easier to fulfil or would it, on the
contrary, make it more difficult to achieve other goals, thereby making the scenarios
unsustainable?

The goals that were analysed were the Swedish environmental goals (Government
Bill 1997/98:145; Government Bill 2004/05:150).

The backcasting scenarios (Milestad et al., 2014), used as a case, differed in two
aspects, which the targeted actors could not influence. The first one is an external
scenario element, whether there is an international climate treaty or not. The other
aspect is a normative target-fulfilling scenario element, whether decision power is
centralised or not. The main characteristics of the scenarios are shown in Table 3.
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In this paper, we found that there were more potential conflicts between the
backcasting goal (zero CO. emissions in Sweden 2060) and other environmental
goals in scenarios with no global climate agreement, i.e. labelled “local” in Table 4

below.
! !
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Central+
Biomass
Central +
electricity
Local +
electricity

Objective Critical aspect of the goal

2. Clean Air Emissiasfrom traffic
Small scale wood burning
Ground level Ozone
Emissiosof NOx

3. Acidification Emissiosof sulphutioxie
Emissiasof NOx

4. Non-toxic Pesticide use

environment Supervision and control

6. Radiation Closure of nuclear plants

7. Eutrophication NOx emissions from biofuels

Distances in food systems
Ploughing of agricultural land
Catch crops and buffer zones
Small scale sewage systems
Meat production and import
8. Lakes & streams GMOs
Natural & cultural assets
Ecosystem services
Small scale hyegyower
9. Groundwater Pesticide residues
Water protection areas
Decreased groundter levels
Use of salt on roads

10. Marine Env., Oil spills

Coastal Areas & Recreational valueg(noise)

Archipelagos Human disturbance

11. Wetlands Protect and-sstablish wetlands|
Forestry methods

12. Forests Forestry methods effect

Protected areas
Climate change

13. Agricultural Agricultural landscape diversit

landscape Energyorests/open landscape
Sustenance of Swedish landra

14. Mountain Exploitation (mining)

landscape Noise

15. Built Traffic noise

environment Public tragportation

Green areas closedsidential

16. Diversity plant Safeguard habitats & ecosyste|
and animal life
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The higher occurrence of conflicts in scenarios without a global agreement was
mainly due to the fact that some environmental problems are global such as oil spills
or air pollution and are, therefore, dependent on what actions other countries are
taking against climate change. An underlying assumption was that the use of fossil
fuels globally would continue to develop as “business-as-usual” in a future with no
climate agreement. This has implications for Sweden, even though Sweden has its
own trajectory towards a zero CO. emissions future. These issues are, therefore,
difficult to deal with and resolve at a national level other than by advocating a global
agreement.
Another result is that, if there is a global failure to reach a global climate agreement,
several conflicts may arise in scenarios A1 and A2 due to more land-intensive
activities and, therefore, tougher competition over land. Indeed, in these scenarios,
biomass was chosen before electricity from wind and solar power as an energy
source, being more readily available in times of recession but putting more strain on
land use.
|
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The aim of this paper is to select, operationalise, and discuss a set of sustainability
goals for Sweden. These goals are used in backcasting scenarios for building and
planning in a context of degrowth or low growth, therefore the focus for the scenarios
is to explore what societies fulfilling selected sustainability goals might look like
irrespective of the resulting level of economic growth.

Both the research and reference groups, comprising researchers from different
disciplines and societal partners, then selected four sustainability goals: two
environmental, climate and land use, and two social goals, fair distribution of power
and participation in society and welfare and resource security. Four selection criteria
were used: whether goals were central to sustainability, relevant for planning and
policy in Sweden, possible to operationalise (i.e. quantify or assess qualitatively) and
endorsed by the project and reference group of societal actors. These are formulated
in Table 1 below.

$ $
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The climate goal consists of two sub-goals, one regarding the type of energy supply
and use of energy in production in Sweden, and one for emissions from Swedish
consumption. Several studies have underlined the fact that, in recent decades the
effects of national emissions reductions have been cancelled out by an increase in
consumptive emissions in Sweden (Isenhour and Feng, 2014; Swedish EPA, 2012a).
While domestic 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
over the same period (Swedish EPA, 2015), even though emissions from Swedish
consumption’2 occurring both in Sweden and abroad decreased between 2008 and
2014 despite a peak in 2011 (Palm et al., submitted).

The aim of a fossil-free Sweden by 2050 is to reduce territorial CO. emissions and
avoid a situation where Swedish industries with a large export share continue to use
fossil fuels. The goal to limit emissions from Swedish consumption is derived from a
pathway to keep global warming under 1.5 degrees Celsius by 2100 with at least a 50
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per cent likelihood (UNEP, 2015), divided by the estimated global population in
2050 (United Nations, Department of Economic and Social Affairs, 2015 medium
variant), which results in a quota of 0.82 tonne CO. equivalent per capita.

The second environmental goal is about land use. The need for both renewable
energy and food production to address the global population increase may place!
severe strains on land resources. We chose a consumption-based measure for!land
use so as to incorporate a justice perspective. This means that Sweden should not
use more than its equal share of land, as land used abroad for Swedish consumption
will be accounted for, and land areas in Sweden will have to be accessed by other
countries on an equal share basis.

The first social goal is about the distribution of power, influence, and participation
in society, and is adapted from one of Nussbaum’s ten capabilities (Nussbaum,
2000) regarding “the control over one’s political environment”, but broadened to
encompass all relevant decision contexts.

The second social goal is about welfare and resource security. It encompasses both
what is to be distributed, e.g. access to resources in order for everyone to have similar
opportunities and shares, i.e. a fair distribution, which can mean different things in
different scenarios.

These four goals are challenging. In 2014, the emissions from Swedish consumption
amounted to about 10.5 tonnes CO. equivalent per capita 3 (Palm et al., submitted).
Thus, Swedish inhabitants would need to reduce emissions from consumption by 92
per cent in order to reach the 0.82 tonne CO. equivalent per capita goal.

In 2014, 53 per cent of the energy used in Sweden came from renewable energy
sources (Swedish Energy Agency, 2016 table 13.1).

When it comes to land use, the goal implies that the amount of land used per capita
for Swedish residents, measured in global hectares and taking into account the
projected global population increase, should be decreased by 65% in relation to 2015.
The social goals are currently reasonably well-achieved in some aspects, but
differences remain e.g. depending on the socio-economic group considered. For
instance, regarding the distribution of power, influence and participation in society,
women usually have less power and influence than men in the private business
sector. In state-owned or partly state-owned companies, women are better
represented than in listed companies (Statistics Sweden, 2012).

Regarding welfare and resource security, the goal is to a large extent within reach
although there are significant differences between different social groups. For
instance, there are differences in health between different socio-economic groups
(Burstrom et al., 2011). Socially vulnerable groups have poorer health and are using
healthcare services to a greater extent (Ibid.).
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The aim of this paper is to present the qualitative content of scenarios that explore
sustainability strategies for Swedish society when economic growth is not seen as an
end in itself, and the goal is instead other values that society might wish to achieve,
i.e. the four goals that are formulated in Paper IV. In the paper, we also present the
process of the development of the scenarios and feedback from! stakeholders.
Stakeholders, the research group and reference group with societal partners, were
represented throughout the process, albeit to different extents and also took part in
the development of the scenarios. Case study municipalities and other stakeholders
such as experts on a specific strategy illustrated in the scenarios or e.g. in health
issues were also involved in the development of the scenarios on different occasions.
The scenario narratives were developed with the idea of presenting alternative
futures that do not assume continued economic growth but are based on fulfilling
the four sustainability goals described in Paper IV pertaining to climate, land use,
distribution of power and resources by 2050. The resulting four images of the future
have emerged from twenty scenario sketches based on literature studies. These were
discussed in a transdisciplinary process and either merged or discarded. The
resulting scenario sketches were fleshed out into narratives in a first report,
scrutinised and discussed by project partners, researchers and case studies
municipalities and revised in a second report (Gunnarsson-Ostling et al., 2017;
Svenfelt et al., 2015). The four scenarios imply changed production systems and
consumption practices. In the scenario "collaborative economy”, people share, rent,
borrow or exchange things with each other, both physical goods or time and skills.
People are "prosumers" (i.e. both producers and consumers) mainly organised in
cooperatives or networks.

In “circular economy in the welfare state” service consumption has increased. Waste
does not exist, instead products are repaired and reused as much as possible and
only as a final resort recycled. Material and energy flows are circular.

In the scenario “automation for quality of life” a high level of technology and
automation is assumed in production. At the same time "sufficiency" has become one
of the main values in society and has led to a decrease in material consumption.

In "local self-sufficiency" production and consumption have been relocalised, with
a drastic reduction in exports and imports. People dedicate more time to welfare and
subsistence activities such as growing food and less to waged work.

The main ideas behind the scenarios are further described in Table 6.
!



Table 6: Summary of the leading ideas in the Beyond GDP Growth backcasting scenarios introduced in Paper V!

Scenarios

Collaborative ec onomy

Circular economy in

Automation for

Local self -sufficiency

consumption

(analogue and digital)

People are prosumers, i.e.

both producers and
consumers

More service than goods
consumption, such as
welfare services, culture
and nature experiencesin
Sweden

Material status no longer
important
Labour-intensive
production

The specialisation of
production means that
much trade takes place
with other countries, both
in the form of imports of
consumer goods and
commodities to industry,
as well as exports of
goods and services
produced in Sweden.
Sufficiency characterises
peopleOs lives

the welfare state quality of life
Modes of production, | Sharing, trading and Materials are reused. Increased automation Local production and
exchange and borrowing practices Waste no longer exists. and ICT use consumption

Imports have
dramatically decreased

Production is labour -
intensive

Focus on essential
production e.g. food
production
Complementary currency
to steer towards
consumption of local
goods and services
Voluntary simplicity and
sufficiency

Convivial technology

Use of time

Larger share of unpaid
work, use of time bank to
adapt working time to life
situation

Similar working time as
today but can be
dependent on seasons
(especially in leisure
industry)

Mostly wagedwork

Drastically reduced
working hours

More free time thanks to
automation in industry

People engaged in social
activities with family and
friends

Long working hours and
larger proportion of
unpaid work for self -
sufficiency

un




Scenarios Collaborativ e economy | Circular economy in Automation for Local self -sufficiency
the welfare state quality of life
Spatial People live more scattered | Heavily urbanised People more scattered Many people live in rural
across the country in dense across the country but areas and small towns.
clusters of medium-sized there are still urban cores | Cities are less densely
cities, due to digitalisation populated
Governance More power to networks of | Strong state creates Political decisions are Locally governed

citizens

incentives for efficient
resource use

mostly made on the
national level (technology
development companies
have a strong influence)
at the same time
possibilities for more
direct democracy have
increased

communities
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The aim of this paper is to explore methods for assessing the sustainability impacts
of future scenarios and answer the question QVhat can we learn for the further
development of sustainability assessments of scenarios®

Future scenarios are often usedas a way to handle uncertainty and complexity in
long-term decision-making through exploring alternative futures to businessas-
usual development. Future scenarios are therdore particularly well -suited to
support decision-making and guide action towards sustainability. But which
sustainability aspects are mostly discussed in scenarios and which methods have
been used to assess the environmental and social impacts of th@spects depicted in
scenarios?

We distinguish, following the typology introduced by BSrjeson et al. (2006), three
types of scenaria predictive, explorative and goal-fulfilling scenarios. We reviewed
38 papers on assessment of scenarioand SEAs of eight municipal plans for the
Stockholm region.

Few of the reviewed articles clearly described the choice of assessment method, when
they did it was usually in methodological papers or papers combining a methodology
discussion and applying it in one case.

Except for the purely methodological papers, the case studiesreviewed here did not
reflect on the purpose of the assessment and the method chosen. To the extent it was
done it was more adiscussion on the benefits of the method usedthan aclear choice
from the beginning. The choice of method was therefore more ad hoc.The same
applies to the sustainability aspects selected in the assessment. Theeasons behind
the choice of aspectswere not explained either.

In the table below, the different tools used in the case studies are categorised
according to their purpose, whether it is to guide the assessment process, to analyse
data, to aggregate data to prioritise a certain alternative or both and are further

described in Paper VI:
! !
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When done in a participatory assessment, the choice of aspects usually reflects the
different stakeholdersO values buin most cases,no description of the process was

included.

Climate and GHG emissions were the most common environmental aspecs assessed
in the reviewed case studies.

Social aspects were included inabout half of the assessmentsand in two out of eight
SEAsand varied substantially from including one single aspect such asemployment
to up to ten aspects such as social cohesion or quality of life.

Distributive issues were only addressed in sevenout of 38 papers and one SEA and
when social justice or impacts on vulnerable groups were mentioned, even fewer
actually identified which vulnerable groups had been identified.

One finding is that there is no single method that can be used in all casesboth
because different tools may be neededo cover all sustainable aspectsand because
different types of scenarios and time horizons may require different methods. Often
a combination of methods is needed depending on the purpose of the assessment
such as in Kowalski et al. (2009), where an LCA was first performed to assess
environmental aspects followed by a multi-criteria analysis and a qualitative
assessment of social aspects.



In this thesis, procedural tools are suggestedas a first step for all types of scenarios
as they could help identify th e purpose of the assessmentthe sustainability aspects
to selectand the need of stakeholdersGnvolvement.

Both social and environmental aspects need to be consideredin order to avoid
suboptimisation , i.e. focusing solely on one goalwhich risksimpacting negatively on
other goals. Different strategies for achieving a goal of reduced emissions for
instance, could have undesirable impacts on e.g. the land-use goal if a massive
cultivation of biomass is chosen. Similarly, the manner in which a strategy is
implemented could have implications for participation and influence in society, e .g.
if decisions are made at anational or international level with no room for local or
regional adaptation.

To some extent the purpose of the assessment is a resuldf the types of scenarios
used, for instance what type of question the assessment should aim to answer, which
could be Odo we reach our goal(€0O which is typical for goatfulfilling backcasting
scenarios or Qvhat are the potential conflicts and synergies with various
sustainability goals?Qwhich could be applicableto all types of scenario assessments.
Other aspectsto consider are the time frame and the degree of changamplied in the
scenarios compared to the current situation . Conducting a quantitative assessment
of long-term scenarios might be needed in the case of e.gbackcasting scenarios
having to meet quantitative targets. This task may prove challengingas uncertainties
increase the longer the time frame and using figures may give the impression of being
accurate. It is therefore important to make it clear that the assessment is not an exact
calculation of whether or not scenarios fulfil the goal but rather an estimation of the
order of magnitude of the changes needed in order to approach the godand which
areas would need to be in focus in the different scenarios. One advantage of
conducting a quantitative assessment may be to identify whether one or several
scenarios need to be revised in order to reach the goal and the process can then be
done in an iterative manner.
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The aim of the paper is to further hone and quantify different scenario narratives,
developed within the Beyond GDP Growth Project and described in Paper V and in
more detail in Gunnarsson-...stling et al.(2017), with a focus on GHG emissions in
order for the backcasting scenarios to fulfil the climate goal from a consumption
perspective of 0.82 tonne CO, eq. per capitadescribedin Paper V. The other climate
sub-goal, that Sweden is fossitfree by 2050, is here an assumption.
Potential opportunities and challenges to reach the climate goal are discussed as well
as consumption areas of particular interest.
Some potential implications on land use and biodiversity are also highlighted.

Based on the scenario narratives we quantifyGHG emissions arising from different
consumption areas such as f@d, transport, private consumption of other goods and
services, public consumption and public and private investments for the year 2050
in the different scenarios.

! "%



Assumptions were made as to the level of imports and average global emission
intensity in t he different scenarios for 2050.

The results are presented in the following figure. Details about data and the many
assumptions behind the figure below are described in Paper VII.
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Our results show that all scenarios can potentially fit into the emissions budget of
0.82 tonne CO; eq. per capita but this will require radical changes in eachscenario.

II&



In the circular economy and automation scenarios, the emission budget isequal and
slightly overridden respectively. Yet, compared to the current situation of 10.5
tonnes CQ eq. per capita per year and the large uncertainties of such estimates, the
excess can be considered marginal.

For all scenarios, international air travel has been excluded - although for one of our
scenarios, circular economy, continued international air travel would be rather
coherent with the characteristics of th at specific scenario since similar worktime and
income levels as todayare assumedand due to the high income elasticity of air travel
highlighted in e.g. Xue et al. (2016) and especially for international routes (Gallet
and Doucouliagos, 2014) This does nothowever seempossible in that scenario as all
emissionsin the set quota are already used upby other consumption categories.

In three scenarios, apart from local self-sufficiency, the selected diet is vegan. This is
due to the fact that diets containing meat products give rise to higher GHG
emissions, especidly those including meat from ruminants as well as dairy products,
due to the non-CO; emissions of methane andnitrous oxides.

Our scenarios also imply a reduction in goods consumption, to different extents
however, with the lowest consumption level in local self-sufficiency and changed
consumption patterns, e.g.a drastic decrease in car ownershipin all scenarios.

The automation scenario has the highest level of imports compared to the other
scenarios (75% of current level), followed by circular and collaborative economy
(50%) and will be highly dependent on the decarbonisation rate of trade partners
abroad.

Two scenarios have some room leftfor GHG emissions, for local self-sufficiency this
could either mean that higher levels of consumption may fit in the quota or that the
remaining budget could be seen as a further contribution from Sweden in order to
compensate for past emissions or to give more space to poorer countries. For
collaborative economy, the latter could also be valid, but other options could be some
limited consumption of non-ruminant meat or an occasional international air trip.
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Swedish consumption is currently giving rise to large environmental pressures and
resource use in many other countriesand if we take the examples of GHG emissions
and land use for which we have suggestedvhat sustainable levels could be,a drastic
decrease is necessaryAddressing these problems requires agreat deal more than
incremental change and the use of for example, different images of the future can
be helpful in visualising and discussing what is needed to setsociety as a whole and,
in our case Sweden on a more sustainable course. The scenarios presented in this
thesis show that a radical decrease in consumption levels and change in types of
consumption is necessary, which is in line with earlier findings (Anderson et al.,
2008; De Koning et al., 2015; HSjer et al., 2011a; Mont et al., 2014; Xue et al., 2016)

I will here discuss why it is relevant to gain a better understanding of the current
pressures that occur as a result of Swedishconsumption and then why we need to
discuss alternative futures. Several recurrent themes emerge from the different

papers:



- the need to discuss justice perspectives in goalformulation, scenarios and
assessments

- the needto explore and discuss alternatives tocurrent development

-the need to address several sustaiability aspects through the use of several
indicators and to analysegoal conflicts in order to avoid suboptimisation

- the benefits of combining different research approaches but also the tensions that
can arise from such a process

|
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Jacobs (1999) claimed that O(t)he dominant non-egalitarian conception of
sustainable development[characteristic for the global North ] generally includes only
a passing and nontcommittal mention of global resources distribution and
frequently fails to refer to intra -country equity at allO.

This still seems to be the case in the review of official climate targets inPaper I,
where we found agreement that GHG emissions should not exceed harmful levels
Yet, as soon as the questions of who has to reduce its emissions and by how much
arise, views diverged more widely. This can also be related to the two levels of
meaning of the word sustainability, where it is easier to agree on the first level, on a
maximum temperature or concentration of GHG, i.e. targets with non-divisible
aspects, but as soon ashere are more concrete proposals asregards how to achieve
the goal, there is much less agreement. Even if writings about equity and a reference
to Ocommon but differentiated responsibilities and capabilitiesO was reiterated in the
Paris Agreement (UNFCCC, 2015) our review in Paper Il shows that justice
perspectives are still lacking in official climate targets and that a discussion about
equity is needed. Indeed, if justice perspectives are mt considered when setting
goals, or in the scenarios orin assessments against other goalsand not discussedat
all, then there is a risk that the outcomes will not be just. Non-divisible t argets based
on temperature or concentration measurements should therefore be complemented
with other targets, such as a maximum budget of GHG emissionghat can be divided,
where it is possible to apply justice principle s.
I
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In Paper 1V, when setting the climate target, we use the lowest temperature increase
suggested in the emissions trajectories in the scientific literature, and thus implicitly
cover intergenerational justice, as 1.5jC is a safer level than the otherwise widely
used 2jC target. According to UNEP (2015), all 1.5;C consistent scenarios entail
greater emission reductions at an earlier stage than 2;{C consistent scenarios which
would lessen the burdenon future generations.
However, the global emission budgets forecast for the years 2050 or 2100 and in line
with 1.5;C consistent scenarios are expressed imet emissions. Net emissions imply
that actual GHG emissions can be compensated for by negative emissions, i.e. the
removal of carbon dioxide (COz) from the atmosphere through different strategies.
In scenarios consistent with 1.5;C (lbid. 2015) that were available at the time we
developed the climate goal for the Beyond GDP Growth scenarios in Paper 1V,
negative emissions are assumed at the end of the periodRogel; et al., 2015). Larkin



et al. (2018) warn that in practically all 2iC scenarios, such as those from he IPCC,
net emissions are assumed and call for the use of net emission technologies (NETS).
Similarly, Grubler et al. (2018) also note that scenarios for limiting global
temperature increase below 15 degrees Celsius focus mainly on energy supply side
and assume everrising energy demand, thereby relying on NETS in order to keep
climate emissions down.

UNEP (2017) distinguishes between different strategies for carbon dioxide removal:

- natural (from agriculture and forestry, e.g. afforestation, reforestation or soil
carbon management)

- combined (Bioenergy with Carbon Capture and Storage or BECCS)

- technological (such as direct air capture)

NETS, such as the massive and rapid deployment of bioenergy with carbon capture
and storage (BECCS)are thus regularly assumed, although their feasibility and
potential to be upscaled are uncertain (Grubler et al., 2018) and could delay the
necessaryand more reliable near-term efforts to curb emissions such assupporting
low-carbon behaviours (Anderson and Peters, 2016) . Anderson & Peters (Ibid.,
p.183) qualify NETS as Oan unjust and highstakes gambleO that should not form the
basis for climate mitigation policy although they can be researched further . If these
technologies cannot be upscaled, as evidence is currently lacking, then we will be
locked into higher temperature s and the consequences for future generations will be
far more dangerous, thereby ignoring intergenerational justice issues.

The burden on future generations would decrease if net emissions are not
automatically assumed or at least to a lesser extent.

Grubler et al. (2018) propose an alternative scenario to scenarios implying a
continued increase in energy demand, Q.ow Energy DemandQor LED, that assumes
a 40% decrease of global energy demand by 2050 compared tdhe current level,
mainly thanks to social and institutional ch anges that reverse the historical
trajectory of ever-increasing energy demand. This is an important contribution as
global scenarios such asthe IPCC scenarios are widely used both to inform policy
and as a basis for other research, such as ourg/hen setting the climate target for our
national scenarios in Paper 1V. Underlying assumptions when it comes to negative
emissions and reliance on NETS need to be made visible in goal setting or scenarios.
Besides, according to the latest report from the IPCC (2018), 15;C consistent
pathways, assuming lower energy demand, lower material consumption as well as
low GHG-intensive food consumption entailed fewer trade-offs and had more
synergies with sustainability goals such as the SDGs.

Alternative global scenarios challenging the taken-for-granted assumption of
escalating energy demand are thereforegreatly needed.

Using scenarios not assuming negative emissionssuch as the abovementioned LED
scenario, would have implied steeper emissions reductions at an earlier stageand a
stricter quota per capita for Sweden by 2050. This may have further lessered the
burden on future generations. However, in Paper VIl we have assesgd the scenarios
against a quota of gross GHG emissionsaand wethen discuss the potential of negative
emissions separately.

In Paper VII, we have chosen to focus only on natural negative emissions
technologies as these are, according to UNER2017) the least contentious, although
many uncertainties remain as to the potential CO, volumes that can be removed, the
duration of carbon sequestration or the impact on ecosystems(UNEP, 2017).



Despite of the critique elaborated in Paper Il about not explicitly considering
intergenerational justice in climate and energy targets, which could be extended to
other sustainability goals, we chose not toinclude such a considerationin the land-
use goalin paper 1V. We calculate the global land availability per capita, thereby
taking into account intragenerational justice but we do not stipulate how much land
should be exploited or kept as nature reserves, which may be of benefit to future
generations.
|
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As previously mentioned, Sweden adopted a generational goal in 2010 in order to
consider inter-and intragenerational justice in its national environmental policy.
Several authors (Barrett et al., 2013; e.g. Peters and Hertwich, 2008) suggest
monitoring consumption-based emissions at a national level, as a complement to
territorial emissions to spur a more sustainable domestic consumption, as long as
there is a lack of a global emissions cap and corresponding ambitions in national
emissions reductions. Yet, at a national level, the recently adopted climate
framework in Sweden (Swedish Climate Policy Council, 2018) doesstill not address
justice and particularly intragenerational justice, as the perspective used is from a
territorial perspective, i.e. accounting for emissions occurring within Sweden®
borders. This, in spite of the fact, as Paper | shows, that for most environmental
pressures a largerproportion occurs abroad - notably in China or Russia for several
indicators.
The Swedish EPA(2012b) has acknowledged that the way to measure ad work
towards the generational goal is far from easy. The results presented inPaper | are
part of the PRINCE Project, whosegoal isto follow u p severalpressuresoccurring as
a result of Swedish consumption both in Sweden and abroad When it comes to
policies aiming at actually reducing the environmental pressures and resource use
from Swedish consumption, some alternatives would be to either reduce imports
associated with high environmental pressure or resource use or support more
sustainable production methods in supply chains (Persson et al., 2015)
Isenhour & Feng (2014) have explored the different efforts made by Swedish policy
makers to integrate issues of generatioral justice into climate policy and argue that
both technology transfer down the supply chain such as Swedish efforts to assist the
diffusion of energy-efficient technologies to China and consumer information
campaigns or environmental labels have had mixed results, however. The former,
although having the advantage of being easier to achieve than Ounilateral border
adjustments taxesO(Isenhour and Feng, 2014, p. 326) or import restrictions for
carbon intensive goods, does not address the absolute consumption growth but the
relative energy efficiency of goods produced in China. This poses the risk that,
instead of achieving its intended goal, namely decreasing the impat of Swedish
consumption, such technological transfer could contribute to efficiency gains per
production unit . This, in turn, may lead to increased consumption, whether
originat ing from Sweden, other countries or from the growing domestic demand in
China, which Isenhour and Feng (lbid. 2014, p. 326) label a Oglobalized rebound
effectOIn economics arebound effect Omost commonly refers to behavioural or other
systemic responses to the introduction of new technologies that increase the
efficiency of resource useOQ(B&rjesson Rivera et al., 2014, p. 107) The second



strategy, which leads to increasing public awareness, although Ocrucial for building
policy legitimacyO (Isenhour and Feng, 2014, p. 326) has not resulted in decreasel
environmental impact as positive attitudes towards environmental issues do not
automatically translate into more sustainable behaviours (Mont et al., 2013).
Information meas ures such as voluntary environmental labels rely too much on
individual choice and put large demands on consumersown judgement, whereas
environmental problems require collective actions, for which consumers can also
have a greater acceptancdSwedish EPA, 2012c). Besides, such a strategy does not
address the structural obstacles whether economic, social or political that often
stand in the way of even the most environmentally aware consumers(Isenhour and
Feng, 2014) Instead, the authors (Ibid. 2014) underline that the focus should be on
demand-side policies, although politicall y sensitive, such as heavy restrictions on the
purchase of single-use or carbon intensive goods and services, the promotion of
repair and reuse, collaborative consumption and sharing practices that may
challenge the current market logic. The latter are emerging social innovations that
have been identified in e.g. Mont et al. (2014) as particularly promising sustainable
living practices. In Paper V, the backcasting scenarios from the Beyond GDRGrowth
Project, all implying reduced levels of total goods consumption, explore some of
these strategies e.g. through sharing practices in the collaborative economy scenario
spurred by higher tax on production or through reuse in, mainly, the production
processes but also consumption practices in the circular economy scenario
(Gunnarsson-...stling et al., 2017) More research is needed to address the needor
such policies and their potential to reduce the absolute levels of emissions, energy
and resources from Swedish consumption.

Globally, the issue of burden sharing and climate emissions reductions between
countries can be discussed according to different principles with different
implications for groups of countries, which we discuss in Paper Il.

Caney(2012) distinguishes two approaches when allocating climate responsibilities,
whether climate responsibilities are treated in isolation from other justice
considerations (e.g. global justice and issues of development, poverty or health) or
together with such considerations. Another distinction is whether an allocation takes
historical emissions into account, which Caney labels as "history sensitive".In Paper
I, on the formulation of goals for the backcasting scenarios, our aim was toconsider
both inter -and intragenerational justice and for both environmental goals (climate
and land use) a consumption perspectivewas adopted. The climate goal in Paper IV
is based onthe amount of global GHG emissionsin 2050 according to a trajectory in
line with the 1.5°C goal (50% likelihood) and divided by the estimated global
population that same year. The land-usegoalin the same paperis basedon the total
amount of available global biocapacity divided equally among the same estimated
global population in 2050. However, it could be arguedthat historic emissions or the
level of development of countries could be taken into account, which would reduce
even further the allowed quota for a wealthy nation such as Sweden. This is also
something we discuss in Paper VII, where both the local selfsufficiency and
collaborative economy scenarios could allow for an even lower emission quota than
0.82 tonne CO, eq. per capita andwhere Sweden could take ongreater responsibility.
According to HShne et al. (2014), the outcome of effort-sharing approaches i.e.
focusing on how to allocate future GHG emissions reduction targets, may differ
depending on how the distribution principle is imp lemented, whether e.g.looking at



equal per capita cumulative emissions or at globally cost-effective distribution. The
latter would favour so-called developed countries as a group and thereby be less
ambitious in respect of social justice than the former. Another issue to consider is
the different starting points nations may have in terms of available resources.
Achieving low emissions is relatively easier for a country with rich natural resources,
like Sweden as we argue inPaper 1V, which has a lot of hydropower and land
resources if a territorial perspective is used. But even taking a consumption
perspective, if the total amount of globally available resources is not divided equally,
the outcome may be unjust. We have, for instance, formulated a goal in Paper IV
based on an equal share of the total biocapacity for embedded land use. Paper |
shows that even if most pressure is occurring in Sweden, Swedes are currently using
through their consumption a large share ofembedded land. When compared to the
total available biocapacity equally divided between all humans, as suggested irPaper
IV for setting the land -use goal, Swedes are using far more than theifair share.

A focus on GHG emissions has the advantage of giving informatia on emissions that
are not related to energy use- such as methane emissions from cattle or emissions
at high altitude from air travel, which are, as discussed in Paper VII, far from
negligible. Besides, the data available for GHG emissions embedded in cosumption
is more extensive than that on embedded energy and further research may still be
needed in that field to provide a good basis for assessments.

Yet, having only a focus on GHG reductions rather than on the actual energy use per
capita may alsofail to address the issue of the limited amount of fossil-free energy
potentially available globally and of a fair distribution of this available energy,
regardless of a countryOs energy potential, as e.g. Swedes could maintain a relatively
high-energy useas long as it is fossitfree. Therefore, an equal per capita distribution
of GHG emissions may not automatically lead to just outcomes and several
indicators need to be considered such as energy or resource use.

In Paper VII, the assumption that Sweden is fossil-free by 2050 makes it relatively
easy for scenarios to fulfil the GHG emissions quota, especially local selsufficiency,
as both production and consumption are relocalised but the activities described in
the scenarios may require rather large amaunts of fossil-free energy and there may
need to be a degree of prioritisation as regards the different activities. The very low
level of goods consumption in the local selfsufficiency scenario compared to today
may however compensate for e.g. the relatively high energy use for heating and hot
water in buildings.

Both the automation and circular economy scenario, as well as collaborative
economy to a lesser extent, assume a rather large increase of ICT equipment and
services compared to today. The digitaltransition could help mitigate climate impact
from emission intensive activities (e.g. when it comes to replacing emission intensive
transportation) and is often presented as unproblematic from an environmental
point of view by several international organ isations, e.g. UNCTADor UNESCO (Shift
Project, 2018). Data (from actual measurements) about the global energy
consumption from the ICT sector has been lacking (Ibid.). There is disagreement
whether the ICT sectorO®nergy consumption is increasing or not depending on the
assumptions made (Malmodin and LundZn, 2018). The Shift project, in a report
stemming from a collective reflection by academics, experts and industry
professionals on the potential synergies between an energy transition and a digital
transition, estimates that the global energy footprint of digitalisation, including the
production and use phase of ICT equipment (data centres, networks and devices)



increases- and will increase - by 9% per year between 2015 and 2020 (Shift Project,
2018, p. 15). The same applies to its proportion of final energy demand- from 1,9%
in 2013 to 3,3% by 2020 (Ibid, p.16). In both the automation and circular economy
scenarios, the number of electronic devices in homes and in industry increases. The
production phase of ICT devices accounts for 60 to 90% of the total energy
consumption over the life cycle of devices when solely the direct energy consumption
of the device is considered during the use phase (i.e. not the indirect consumption
from data centres etc. which would also itself account for a large proportion of total
energy consumption) (Shift Project, 2018). This could put pressure on global energy
resources and compete with other sectorsO energy needs.
|
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Justice among different groups within the same country is another consideration
lacking in the reviewed climate and energy targets in Paper Il. This could be due to
the fact that ecological debt, often used as an Oindicator of the cumulative sum of
historical environmental injusticesO (Warlenius et al., 2015, p. 23) has been a central
concern when discussing the sharing of environmental burdens between states or
groups of states and often between the global North and South but has been largely
disregarded at a more local level (Ibid.). Martinez-Alier (2012) emphasisesthe fact
that there are huge differences within the North and the South. OSome people
annually use 300 GJ (gigajoules) of energy, most of which comes from oil and gas,
while other people manage with less than 20 GJ, including their food energy and
some woad or dried dung for cookingO (Mart'nez -Alier, 2012). The North/South
divide, reveals global inequalities between countries but disregards other important
patterns such as differencesdependent on e.g. gender or social class.
Another potential reason why such perspectives were lacking in the reviewed targets
in Paper Il is that the more local the targets get, the more concrete they become as
to who needs to reduce emissions. One way to levebut these differences between
groups at a national level would be to introduce individual emissions rights instead
of looking at average emissions per capita or to further downscale targets at a more
local level.
In Paper 1V, we use per capita goals for climae and land use. However, such goals
are just an average of the emissions per person per year in a specific country. It does
not take into account how this may differ in terms of e.g. gender(RSty and Carlsson
Kanyama, 2009) or income (Pachauri and Spreng, 2002; Reinders et al., 2003). In
Paper VII, the assessment is also done using an average quota of.82 tonne CO; eq.
per capita. Asit is a theoretical case of future emissions where we look at the average
Swedish consumption and how it needs to decrease, it would have beeilirrelevant to
set an individual emission right for citizens in Sweden. Instead, the fact that we have
also set a goal on access to resourcesand services, i.e both financial and non -
financial resources creating opportunities for e.g.housing or education, has sparked
gualitative discussions. These discussions withn the project and reference groups as
well as in cae study municipalities, focused on how the strategies to achieve lower
emissions impact on different groups and on who might not have accessto resources
and the type of injustices which may occur.
There is a lack of dscussion on intranational justice perspectives in the official
climate and energy targets reviewed in this thesisand such discussionsneed to be
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taken up even though they may meet resistance and opposition from the more

privileged.

Indicators in Paper | are also set as averageer capita and we highlight the need for

further disaggregation of data at an intranational level to better reflect differences

related to e.g. gender orincome, which could be a way of making such issues more
visible.

Gasparatos et al.(2012) argue that sustainability assessments should include issues
of intergenerational and intragenerational equity. However , in Paper VI, we found
that distributional issues were rarely considered in the reviewed assessment tools.
Walker et al. (2005) have argued that this lack of consideration in methods for
evaluating and assessing policies in the UK may be one reamn why environmental
impacts are so unequally distributed. In Papers lll and VI, we argue that there is
need to further develop methods to include such considerations. Although some
attempts have been made to include distributional impacts in existing tool s the
results are mixed. Munda (2009) gives an example with the widdy-used cost-benefit
method to rank different policy options, which is one of the tools review ed in Paper
VI. If groups of people are negatively affected by a deci®n, this is considered a
negative social cost, an externality in standard economic terms or rather "cost-
shifting” in the words of Martinez -Alier and O'Connor (1996). It is based on the
compensation principle (Kaldor -Hicks) i.e. a sum of money to compensate the
affected people. However, that cost is lower if applied to future generations or poor
people. Munda (2009) exemplifies with the World Bank advocating in an internal
report, ultimately made public, for the storage of toxic waste in Africa due to lower
compensation costs. It is therefore important to make the values embedded in tools
or the vested interests of involved stakeholders visible.
$
$

#'ND >/($5((1$.0$1428722%$&;.()5&.4=(2$.087))(5.31(=(;0'9(5.  $
I
As we cannot predict the future, considering several alternative futures can increase
the capacity to plan for other possible developments (van Der Heijden, 1996).
In Paper V, four backcasting scenarios are used to explore alternative to business
as-usual which we argue help deal with uncertainty and can be a sugort for more
informed decisions on how to minimise climate pressure and land use.
As we have previously discussed, eonomic growth has been a driver of GHG
emissions and environmental impact (Raftery et al., 2017) and besides, continued
economic growth cannot be taken for granted. Despite this, macro-economic models
generally do assume continued economic growth (Ahlroth and Hsjer, 2007) . One
counter-example however is a study by De Koning et al.(2016) investigating three
different scenarios to keep global temperature increase below 2;C which concludes
that technological solutions combined with behavioural changes wonOt suffice and
that a 50% reduction in economic growth would be necessary to approach the goal,
although such a reduction is not on political agendas and the authors label that
scenario a thought experiment.
According to Alfredsson and Malmaeus (2017), prospects for continued economic
growth for the coming 50 to 100 yearsrather lean towards lower growth rates and it
may be risky to continue with policy -making based on economic growth. Victor
(2008) also argues that it may be wiser to prepare for stalled growth then to suffer



its effects. Malmaeus and Alfredsson (2017) highlight that negative effects from
declining growth would occur mostly in the short term and partly because current
policies rely on continued economic growth.

Indeed, there are very few examples of long periods of low growth(Malmaeus and
Alfredsson, 2017) but in general most economists see a risk with unmanagedand
sudden faltering growth in terms of e.g. rising unemployment and debts. However,
some economists underline the fact that with the right adaptations to a new normal
(Malmaeus and Alfredsson, 2017) negative consequences could be avoidd in the
longer term (Malmaeus, 2011; Mart'nez-Alier et al., 2010; Victor, 2008) . When it
comes to inequality, if global growth halts, the size of the pie or of the doughnut in
our case,will be smaller and Othere is less room for an unequal distribution of income
and resources in a full worldO(Malmaeus and Alfredsson, 2017, p. 59) And according
to Woodward (2015), due to the ecological constraints affecting the growth rate of
the global economy, the only remaining option to reduce global inequality is to
increase the share of global growth thatgoes to those who arepoorest, i.e. Ochanging
the global income distribution to the benefits of the poorestO (Woodward, 2015, p.
58). Woodward (Ibid.) highlights the need to shift the focus on economic growth to
the distribution of the benefits of such growth.

Exploring futures without economic growt h or not relying on growth may help
counteract such short-term negative consequencesof faltering growth such as
unemployment or indebtedness (Malmaeus and Alfredsson, 2017) by discussing
what policies may be needed to tackle these different challengesThe stakeholder
feedback from the case study municipalities and the reference group in the Beyond
GDP Growth Project also showed that this was amuch-needed discussion.In deed,
in Paper V, stakeholders within the project including a variety of societal partners,
emphasised the need to discuss alternative futureswith a longer time frame that are
not restricted by short-term economic growth expectations but that rather embrace
different visions of what society wants to achieve to tackle the pressing issues of
environmental destruction and social inequalities . As the fearof negative short-term
effects of halted growth may hinder the design of new policies, it is important to
create positive images which according to Boulding (1988) can help create positive
action. Even though stakeholders had different views on whether a specific scenario
was attractive and some suggested a combination of the different scenarios, the
scenarios included no dystopia but examples of futures that fulfil goals and imply
radical changes. The developed scenarios can thereforehelp design policies for
planning for a more sustainable future that can work reasonably well under a range
of possible situations.

The need for alternatives also hadimplications for how the four goals which the
backcasting scenarioshad to fulfil were formulated. In Paper IV, in order to avoid
lock-ins, social goals were broadly formulated. Instead of using the categories of
work and income suggested by Raworth(2012), which were considered too narrow,
a target of resource security was instead opted for, as work and especially income a
means for achieving resource security and the aim was to open up for other ways of
securing resources such aghose described in Paper V with sharing and borrowing
practices or time banks in the collaborative economy scenario or with own
production in lo cal self-sufficiency. Besides, the social goals should be particularly
relevant to the context of degrowth/low growth , which framed the four scenarios.
Per capita GDP growth has commonly been equated to rising incomes leading to
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richer lives and increased prosperity, reduced to its material dimension (Jackson,
2009) . This is the main reason why it has been at the heart of policymaking across
the globe for many decades(lbid. 2009) . Yet, Jackson(2009, p. 5) argues, "growth
has delivered its benefits, at best, unequally". One of the selected social goal
addresses therefore, the access to resources, insteadof merely income or
employment, and the capabilities they give. It is also complemented by a
specification of the distribution of resources and services.

|
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In sustainability policy, the focus has long been on climate issues, both due to the
urgency of the challenge and probably to the concertedregular international efforts
to constantly re-evaluate the current status of the climate and the consequences of
different mitigation trajectories e.g. with the work of the International Panel on
Climate Change (IPCC). At a Swedish level, the Swedish EPA has been monitoring
GHG emissions occurring as a result of Swedish onsumption for several years.
Steen-Olsen et al. (2012) have however emphassed the need to include several
indicators simultaneously as policies developed with a focus on a single goal could
potentially impair the fulfilment of other goals.
In Paper |, we present data for eight indicators; five for emissions to air and three
for different resource use, to track the pressures from Swedish consumption which
can contribute to a better follow up of the Swedish generational goal. It is
noteworthy, however that some issues are currently not taken into accountin the
GHG emissions data in Paper | although they could have a significant impact on
results: emissions from deforestation and emissions at high altitude from air travel .
The current statistics for GHG emissions from Swedish consumption of 10.5 tonnes
COz eq. per capita may therefore be underestimated
Although our results in Paper | indicate that, regarding the main product groups for
which most impact occurs from Swedish consumption, there are some similarities
between the indicator for GHG emissions and other indicators, we also find that
there are some differences in both product groups and main countries as well Only
focusing on oneindicator, which could seem attractive for the sake of simplicity and
communication and hoping for synergies with other goals may miss other potentially
important pressures. Besides, policies targetd at reducing GHG emissions for a
certain product, e.g. through the phase-out of fossil fuels, may not necessarily entail
areduced pressure (e.g. water use) for that same product group although the product
group may rank high for both indicators.
The issue of the geographical scaleoften used in environmental indicators is also
worth discussing.
The indicators in Paper | are monitoring the pressures and resource use in other
countries at a national level. However, according to Dearing et al. (2014, p. 228),
Onatural resouce management takes place predominantly at regional scales as part
of national and regional development planning®. Water or material intensive goods
produced in regions with water scarcity or poor mining conditions may be important
to identify and may require a further disaggregation of data to better link the

environmental pressures to regional or local conditions.
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As social and environmental issues are interrelated in sociatecdogical systems,
approaches and tools to support decisionmaking towards more sustainable futures
have to encompass a large variety ofaspects both environmental and social, and
conflicts between such goals may arise. According to Munda (2009, p. 319),
approaches that can provide systematic information about goal conflicts may Ohelp
to arrive at political compromises by making a complex situation more transparent
to policy-makers and lay peopkeO.Returning to the discussion in the background
section about the two levels of meanings of the word sustainability, identifying goal
conflicts can help to move from the first to the second level of meaning. Such an
analysis focuseson how to getto where we are aiming and what the consequences
and underlying values are in different ways of setting targets, of disregarding some
targets or groups of stakeholders without justification or in the way we value
different aspects of sustainability. Goal conflict analyses can be useful to makethe
different interests from various stakeholders in a well-functioning democracy visible
(Bartholdsson, 2011). Indeed, it may for instance slow down decisions put forward
by lobby groups who promote projects and ignore potential negative environmental
or social consequences. On tle other hand, goal conflict analysesmay alsobe lengthy
and convey the idea thatthere is no solution to the problem at stake (lbid.) .
In Paper IV, we argue that considering these issues separatelyfor instance with the
help of indicators and for the sake of reducing complexity and increasing user-
friendliness, may give the impression that the issues are compartmentalised and
disconnected. Although this might be needed in order to carry out a more in -depth
assessment there is need to balance between dealing with complexity by considering
the different parts of a system and having a more holistic approach to sustainability
issues. There istherefore a need togo back and forth between in-depth studies and
all-encompassing ones thatconsider as many issues as possible and to analyse their
relationship/interdependency.
Gasparatos & Scolobig (2012) have emphasised the need to consider both
environmental and social aspects in assessmentsin Paper VI, however, half of the!
papers reviewed regarding assessments of future scenarios did not include social
aspects and most papers did not reflect on why aspects had beeselected or left out,
something we argue should be dealt with e.g. with the use of a procedural tool such
as SAFS guiding the process and calling for a more transparent selection of aspects.
This procedural tool also suggests the reiteration of the assesment of social aspects
by considering the results from the environmental assessment in the first round as
contextual factors in the second round.
In Paper |11, we conduct a goal conflict analysis for scenarios that have to fulfil one
climate target and highlight the positive or negative consequences for other
sustainability goals, which means that scenarios canhelp identify trade -offs. We
argue that the exercise of highlighting and analysing conflicts and necessary trade
offs is relevant for supporting decision-makers and anticipating challenges which
they may face when drafting policies. Conflicts may not just arise in the long term,
but also right now with regard to current policies. In Paper I, one strategy identified
to meet the climate goal is through a decreasel use of pesticides and improved
nutrients recycling based on a small-scale agriculture and extensive farming model.



However, since the 1950s, the agricultural sector in Sweden has ben characterised
by size rationalisation with fewer and larger businesses(Andersson et al., 2017) This
focus on large-scale intensive agriculture may conflict with that strategy. Goal
conflict analysis may, therefore, also be valuable for current or short-term policies.
However, one methodological challengein Paper |1l was that we could not assess all
the aspects that we originally planned to address. Indeed, the goals that were
originally analysed were besidesthe Swedish environmental goals (Government Bill
1997/98:145; Government Bill 2000/01:130; Government Bi Il 2004/05:150) , the
gender equity goals (Government Bill 2005/06:155, 2005) , and the public health
goal and 11 associated objective domains (Government Bill 2004/05:33;
Government Bill 2007/08:110) 4.

The aim was to have official public policy goals from different fields that covered
social issues. Gender equity goals were specifically chosen, as the issue of gender has
rarely been addressed or at least not sufficiently in futures studies (Gunnarsson-
...stling et al., 2012) something we suspected was also valid for other social issues.
The national health goal and its target areaswere chosen as thg covered a large
array of social issues from areas usually and typically associated with health (such as
physical activities or eating habits) to broader prerequisites for good health such as
participation and influence in society or access to resources.Yet, not all aspects of
the goals could be analysedas - due to the focus on land use - the scenarios did not
provide sufficient information on social issuesto enable identification of potential
goal conflicts or synergies. The table listing potential con flicts and synergies between
the climate goal and social goals(see FaurZ, 2016)was ultimately removed from
Paper Ill.

This was an important learning outcome and one of the reasons for suggesting the
use of multi-target backcasting, which we then performed in Papers IV and V, a
method that although challenging had several benefits. Setting four goals for the
backcasting scenarios to fulfil helped broaden the narrative descriptions in the
scenarios to also encompass social aspects regarding access to resources and
participation. Thesecould then be critically discussed by the project stakeholdersin
a participatory way and the social goals could be qualitatively assessed regarding far
instance, whether different scenarios would entail certain groups being excluded. In
the collaborative economy scenario for instance, with a focus on networks,
stakeholders were concerned with the fact that some people could be excluded due
to a lack of skills, whether social or practical (Paper V). In some cases, some revisions
were made in the second description of the narratives (Gunnarsson-...stling et al.,
2017), e.g. regarding the family constellations that were described rather in-depth in
the first version (Svenfelt et al., 2015)but were deemed to beoutside the main scope
of the scenarios. Therefore, such a process contributed both to the further
development and the assessment of the scenarios. Similarly, inPaper VII, the
assessment of the scenarios served both aBoning the scenarios, where information
was lacking in the narratives (e.g. when it cameto food and diets or international air
travel) but also to estimate what would be needed in terms of radical change forthe
scenarios to stay within the set quota of GHG emissions.

On the other hand, the multi-target backcasting exercise proved difficult
methodologically and in particular the question of how to manage several targets
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simultaneously. This issuewas already raised in Paper |1l , i.e. before we developed
scenarios that had to fulfil four targets . We consideredwhether managing the targets
could be done through iterations or if one target setsthe prerequisite and restricts
the room for manoeuvre for the other goals. Both can be said to be true in our
application of a multi -target backcasting within the Beyond GDP Growth Project in
Paper V. Although the climate target may have been the easiest one to relate to when
building the scenario narratives compared to the more complex land-use goaland
may have influenced them to a higher degree the social goals have been enabling
discussions on potential risks and opportunities for different groups in society
depending on the scenario at a rather early stage in the proess(Paper V). This was
alsothanks to the participatory character of the process with a diversity of disciplines
represented in the research group involved in the project, the case study
municipalities and the reference group of societal partners. Nevertheless, the
scenarios were not assessed against other potential goalapart from the four goals
described in Paper 1V.

In Paper I, we found that most environmental pressure and resource use @part from
land use) is occurring in other countries and according to Peters et al.(2011), about
26% of global CO, emissions are embodied in trade. And as Munda (2008, p. 25)
puts it: Otrade may be in fact the appropriation of the carrying capacity of other
territoriesO. Therefore, efforts to work toward greater sustainability need to
permeate other policy fields. In an assessment of the Swedish generational goal, the
Swedish Environmental Protection Agency (Swedish EPA, 2012c)estimates that the
scope for measures at a national level in order to facilitate the goalOs achievement is
substantial. However, world trade prices or agreements set limits on some areas, for
instance regarding under which conditions products are manufactured in other
countries.

Goal conflicts may sometimes be unavoidable and require trade offs. However, other
goal conflicts may be only illusory, and a change of strategy to achieve the goal could
alter the result. In Paper 1ll, the choice of energy type was decisive. Opting for
electricity from wind turbines, hydropower or sun means putting less strain on land
resources, which may be scarce in the future, as competing needs from food and
energy production may increase with a growing population. However, choosing that
option may still have impacts on other goals. Placing wind turbines in the mountains
may, for instance, conflict with the Swedish environmental quality objective Ga
magnificent mountain landscape,O due to the noiseof wind turbines. Ultimately,
prioriti sing sustainability goals may be needed.

In paper VII, two scenariosassume a large increase of ICT devices and services. The
Shift Project (2018) pinpoint s one implication regarding the wide array of metals,
rare or critical and whose accessibility today is limited (at current cost, with current
technologies or due to geopolitical reasons) used in electronic equipment. Many of
these metals are difficult to recycle and new ICT devices will therefore require more
extraction (Ibid.). As the use of some metals in electronics (e.g. indium) competes
with th e demand for the same metals from other technologies such as renewable
energy or low-carbon technologies (Ibid.), it may create a goal conflict between the
goal of decarbonising the energy mix and increasing digitalisation in the hope of
reducing carbon emissions.

When it comes to potential synergies with other environmental goals, such as land
use and biodiversity preservation, the switch to diets with no or much less meat may



require less agricultural land (Bryngelsson et al., 2016; RSSs et al., 2016)and this in
turn has positive implications on biodiversity p reservation (Millennium Ecosystem
Assessment, 2005)Yet, many red-listed species are found in seminatural pastures
(Swedish EPA, 2016) The local selfsufficiency scenario, in which grazing is allowed
as long as it contributes to biodiversity conservation (RSSs et al., 2016), is thereby
the only scenario that can have a positive impact on the preservation of such species.

Gasparatos et al.(2008) argue that most sustainability assessments have thus far
built upon reductio nist tools and methodologies such as the use of a single indicator,
goal, or a single sustainability dimension. Although such tools may be more user-
friendly (Costanza, 2000) due to the appeal of simpler tools when communicating
with decision-makers, these may not be appropriate for the study of complex systems
such as ecosystems and societies and inadequate foiorming sustainability policy
(Munda, 2006) . Gasparatos et al. (2008) advocate the use of participatory
sustainability assessment frameworks such as methodologies using multicriteria
evaluation, another method for prioritising between options presented in Paper VI.
It is important to r eflect upon the values embedded in assessment tools and what is
included or excluded. Munda (2009) has highlighted that issues of power relation
and hidden interests should be made visible in decision-making. Any policy option
always implies winners and losers, it is thus important to check if it looks good just
because losers are not taken into accoun{Munda 20 17,p.5. One option might seem
preferable because onedimension (e.g. the environmental) or a specific social group
has been ignored in the evaluation of options and such omissions have to be made
visible (Munda, 2009) .

According to Gasparatos et al.(2008) there is a need for stakeholders and analysts
to become aware of the underlying assumptions of assessment tools, if the final
outcomes are to be transparent.

|
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As previously mentioned, Robinson (1990) hashighlight ed that the assessment part,
which is the last of six steps of his suggested iterative process for generating
backcasting scenarios has been the most neglecte@nd in Paper VI we conclude that
it still is.
In Paper VI, we discuss that assessment of future scenarios is at the frontier of two
disciplines, sustainability assessments and future studies and that some tension may
exist between the two.
First, we found that the choice of method is dependent on the type of scenarios and
those assuming longer time frames and a higher degree of change such as
transformative normative scenarios, may require a different approach than short -
term forecasts, for instance whether a quantitative or qualitative approach might be
preferable. It is more difficult to make a precise quantitative analysis the longer the
time frame is and the larger the uncertainty is. Besides, assessments practitioners,
especially those working quantitatively, may expect future scenarios to provide
precise and detailed information about parameters to use in the assessment.
Futurists on the other hand rather expect scenarios to remain not too precise in order
to avoid lock-ins, especially in the case of longterm transformative scenarios such
as the backcasting scenarios assessed ifPapers II'1 and VII, and rather see the
assessment as a basis for discussion. Whereas the context of justification is central
to forecasting studies, the context of discovery may essentially be the basis of
backcasting studies even though the context of justification also plays a role and
methodsfrom different scientific disciplines are needed to address both. Backcasting
scenariosO aim to open for different alternatves may contrast to the more narrowing
process of assessments.
Although we underline the fact that our review of assessment of scenariosn paper
VI is not comprehensive, as the purpose was to make an inventory of methods used
one reason why someassessmens of scenarios might have been omitted could be
that the term assessment is sometimes not used by futures practitioners to the
benefit of other terms such ase.g.analysis.
Dreborg (1996) argues that current trends or behaviours are sometimes wrongly
interpreted as laws of nature. And indeed, many assessment methods are based on
current trends and current categories, whereastransformative backcasting scenarios
imply a trend break and a redefinition of certain categories or indicators that have
beentaken for granted.

One example of a redefinition of categories can be seenin Papers V and VIl as
regards the dividing line between work and leisure and formal and informal work.
Environmental statistics, such as those used inPapers | and VI, usually look at what
is being purchased and monetarised Yet, in the scenarios local self-sufficiency or
collaborative economy, goods could be produced for direct consumption without any
monetary transaction and services provided by making use of time banks.

Robinson (1990, p. 838) states that Oit may also be the case, given the levef
uncertainty inherent in future analysis, that qualitative impacts (the OfeelO of the
scenarios, illustrated by rich textual descriptions) may be as, or even more,
meaningful than estimates of quantitative impacts.



However, in Papers V and VII, the backcasting scenarioshad to fulfil quantitative
goals, something we argue inPaper VI may require quantitative or semi -quantitative
assessments and, due to the longterm time frame and the radical changes implied,
the use of a combination of methods such asthe tailored assessment conducted in
Paper VII. The aim of such assessments is not to give a precise answer on whether
the scenarios exactly fulfil the quantitative goals and it is important to communicate
that clearly in order to not give a false sense baccurateness or certainty. The aim is
rather to identify areas that are crucial in order to reach the goals and to give an order
of the magnitude of the changes needed. In Paper VII, for instance, when a
quantification of the transport sector was done and presented, the reactions to the
changevaried. In the narrative description of circular economy (Gunnarsson-...stling
et al., 2017), it was described as €ar ownership has dramatically decreased and the
increase in passenger travel has mostly switched to electricitydriven public
transportO. When this description was quantified (seePaper VII), it implied that rail
traffic would increase tenfold, which seemed like a much more dramatic change than
when expressed in words. A quantification of aspects from scenario narratives may
therefore better revealwhat is meant by an increase or a dramatic reduction and may
in fact also be a way for stakeholders involved n a project, especially whenmany and
diverse, to agree on a level of the changes needed.

Originally the plan was to complete the climate assessment of the scenarios directly
after the first draft of the scenarios was produced. That would have contributed in
correcting some inconsistencies in the narratives, suchas, for instance, the fact that
there are ruminants in the scenario collaborative economy although there is no room
for that in the climate budget. This process could have been conducted within the
project and reference groups. One advantagenstead of completing the assessment
once the scenarios were revisedvas that some inconsistencieswithin scenarios could
be corrected following discussions on the text, thereby providing a more coherent
basis for assessments
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The overall aim of the thesis is to explore how sustainable and just futures could be
developed andwhat they might look like.

Eight indicators to track SwedenOs environmental impact abroad are presented
Currently, most impact from Swedish consumption in terms of environmental
pressures and resource use occurs abroad, except for landse. China, Russia and the
rest of Asia-Pacific are the top countries or regions where most pressure orresource
use occuis and construction, householdsO direct emissions and food products top the
list of product groups. For indicators such as GHG emissions or land use, current
levels are far above what is considered sustainable.

As businessas-usual does not seem tobe leading us in the right direction, there is a
need for more radical changes. Considering alternative futures may be a way to
widen the scope of possibilities that can be scrutinised and discussed. In this thesis
four target-fulfilling scenarios based onwhat we really aim to achieve in terms of
environmental and social sustainability rather than focusing on continuous
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economic growth are developed, illustrating different potential strategies:
collaborative economy, circular economy in the welfare state, local sdf-sufficiency
and automation for quality of life.

These scenarios have to fulfil four goalsby 2050: two environmental goals that imply
large reductions in GHG emissions and land usein respect of consumption in
Sweden and two social goals related to reource distribution and participation in
society, the main challenge for the latter two is to ensure that they are met with
environmental constraints too.

Scenarios are often used to explore more sustainable futures but how sustainable
are these futures? Future scenarios need to be evaluated in order to assess their
implications, positive or negative, for environmental and social goals.

Yet, this thesis (Paper VI) shows, through an inventory of assessments methods that
have been used in practice to evalate future scenarios, that half of the 38 reviewed
assessments of scenarios only considered environmental aspects and sometimes
only GHG emissions and the reason for choosing a certain assessment method or for
selecting (and rejecting) sustainability aspects was rarely explained. This thesis also
highlights that no single assessment method can be used to cover all aspects, instead
several methods need to be combined.

In Papers Il and VII, a selection of methods is implemented to assess backcasting
scenarios. In the first case, a goal conflict and synergy analysis is conducted for
another set of backcasting scenarios for Sweden, all fulfilling a climate goal of zero
net emissions by the year 2060. The goals analysed are the Swedish environmental
goals. In the second paper (Paper Vll),an evaluation of what it would mean, in terms
of consumption levels and categories, to keep Swedish consumption (both private
and public) in the four above-mentioned scenarios within a set GHG emission quota
in line with a maxi mum global temperature increase of 1.5 degrees Celsius. Radical
changes need to happen in all reviewed scenariosut to different extents when it
comes to e.g. car ownership, floor areas in houses or reduction in goods and service
consumption. Besides this, for two scenarios, the diet needs to be vegan. The quota
does not allow for international air travel or at least to a much lower extent than
today.

As mentioned earlier, environmental pressures and resource use are unevenly
spread between and within countries. This thesis presents a review of existing
climate and energy targets at the global, national, and municipal levels, where
intergenerational, intragenerational (i.e. between generations and within one
generation) and intranational (within a country ) justice perspectives are lacking. The
reviewed climate and energy targets suggested in the scientific literature and by
Swedish NGOs address intragenerational justice but still lack the other two
perspectives to a large extent.

Both inter - and intragenerational justice perspectives should be made more concrete
and explicit when setting goals, if the outcomes are to be just or at least transparent
as to howthey will affect future generations or already affect the current one. Sweden
not only needs to monitor its environmental impact in other countries, but its
national sustainability goals such as the recently adopted Climate Policy Framework
and its overarching goal of zero net emissions by 2045(Swedish Climate Policy



Council, 2018) should also reflect this ambition, e.g. by adopting a consumption
perspective.

Distributive issues and the potential im pacts on different groups of people were also
rarely addressed in the abovementioned review of assessment methods.

Based on the findings of this thesis, | would like to highlight some implications from
the results presented above.

Several indicators shoud be used when monitoring the environmental pressures and
resource use from a consumption perspective, in order to avoid problem shifting.
Similarly, when planning for more sustainable futures, social and environmental

issues should be considered simultareously. This should preferably be done at an
early stage, e.g. with the use of multitarget backcasting scenarios.

Exploring alternative futures can help articulate different strategies to reach
sustainability goals and can be a basis for discussing diveging views on how to reach
such goals and the consequences athese different strategies for environmental or
social goals can be discussed. This thesis also highlights the need to look at
alternative futures that focus on demand-side changestoo and not just on changes
in the production systems.

Not all relevant sustainability issues can be handled at once when developing
scenarios andit is important to conduct sustainability assessments.

This thesis stresses the need of reflecting on the purpose of theassessment andof
combining different assessmenttools in order to cover both environmental and
social aspects and include often overlooked issues such as distributional issues. New
types of assessment tooldo cover e.g. gender equity issues.

Identifying and addressing goal conflicts can lead to more informed strategies both
with regard to conflict with future policies and also current policies that might be an
obstacleto more sustainable futures. Some conflicts may be avoided due to a change
of strategy whereas others may not, and in such cases, when making a decision, what
is prioritised or not, whether it is a certain group in society or a certain issue (climate
vs. water) would at least become more transparent to both policy-makers and lay
people.

Since assessments are rooted in different scientific disciplines it is important to
reflect on the embedded values of assessment toolsReveaing and questioning
assumptions in e.g. models or results isvital if assessments are to serve their purpose
as a basis for decisionmaking. For instance, underlying assumptions in assessment
tools with implications for justice should be made visible.

In short, this thesis emphasises the need to consider alternative itures to business-
as-usual as a way to challenge taka-for-granted assumptions about e.g. continued
economic growth and critically examine how sustainability goals are set, what they
include, exclude or imply and what they are assessed against and how.

This implies moving from the first level of meaning of sustainability where everyone
can agree on a definition but no concrete and practical guidance can be gained to the
second level where conflicts arise and values differ. If these conflicts are made
visible, decisions can be informed and made in a more transparent manner.



SB()(8(2 $

Ahlroth, S., HSjer, M., 2007. Sustainable energy prices and growth: Comparing
macroeconomic and backcasting scenarios. EcolEcon. 63, 722D731.
https://doi.org/https://doi.org/10.1016/j.ecolecon.2007.05.002

ekerman, J., Isaksson, K., Johansson, J., Hedberg, L., 2007. Tv@EgradersmElet i
sikte? Scenarier for det svenska energi och transportsystemet till Er 2050.

Alfredsson, E., Bengtsson, M., Brown, H.S., Isenhour, C., Lorek, S., Stevis, D.,
Vergragt, P., 2018. Why achieving the Paris Agreement requires reduced
overall consumption and production. Sustain. Sci. Pract. Policy 14, B5.
https://doi.org/10.1080/15487733.2018.1458815

Alfredsson, E.C., Malmaeus, J.M., 2017. Prospects for economic growth in the 21st
century: A survey covering mainstream, heterodox and scientifically oriented
perspectives. Econ. Issues 22, 6B87.

Alvesson, M., SkSldberg, K., 2003. Reflexive methodology. SAGE Publications, Ltd.

Amara, A., 1981. The futures field: searching for definitions and boundaries.
Futurist 15, 25B29.

Anderson, K., Peters, G., 2016. The trouble with negative emissions. Science (80 ).
354,182 LP183.

Anderson, K.L., Mander, S.L., Bows A., Shackley, S., Agnolucci, P., Ekins, P., 2008.
The Tyndall decarbonisation scenarios-Part Il: Scenarios for a 60% CO2
reduction in the UK. Energy Policy.
https://doi.org/10.1016/j.enpol.2008.06.002

Andersson, L., Bengtsson, J., Axelsson, L.E., Erikssa, C., Fedrowitz, K., Fischer,
K., Hallin, S., Hunter, E., Jansson, T., Johnsson, P., Patel, M., Rydhmer, L.,
2017. Agriculture in 2030 b stories of the future.

Aries, P., 2005. DZcroissance ou barbarie. Golias, Lyon.

Barrett, J., Peters, G., Wiedmann, T.,Scott, K., Lenzen, M., Roelich, K., Le QuZrZ,
C., 2013. Consumption-based GHG emission accounting: a UK case study.
Clim. Policy 13, 451470. https://doi.org/10.1080/14693062.2013.788858

Bartholdsson, K., 2011. MElkonflikteN en sund f3reteelse eller ettol3sligt
problem.

Bell, W., Olick, J.K., 1989. An epistemology for the futures field: Problems and
possibilities of prediction. Futures 21, 11®135.
https://doi.org/https://doi.org/10.1016/0016  -3287(89)90001 -3

BSrjeson, L., HSjer, M., Dreborg, K.H., Ekvall , T., Finnveden, G., 2006. Scenario
types and techniques: Towards a userOs guide. Futures 38, 7R339.
https://doi.org/10.1016/j.futures.2005.12.002

BSrjesson Rivera, M., HEkansson, C., Svenfelt, «., Finnveden, G., 2014ncluding
second order effects in eavironmental assessments of ICT. Environ. Model.
Softw. https://doi.org/10.1016/j.envsoft.2014.02.005

Boulding, E., 1988. Image and Action in Peace Building. J. Soc. Issues 44, 137.
https://doi.org/10.1111/j.1540 -4560.1988.tb02061.x

Bryman, A., 2016. Sogal research methods. Oxford University Press.

Bryngelsson, D., Wirsenius, S., Hedenus, F., Sonesson, U., 2016. How can the EU
climate targets be met? A combined analysis of technological and demandside
changes in food and agriculture. Food Policy 59, 155P164.



https://doi.org/10.1016/j.foodpol.2015.12.012

Burstrdm, B., Engstrdm, K., Burstrdm, K., Corman, D., Sun, S., 2011. OjSmlikhet i
hSlIsa i Stockholms ISn [Inequality in health in Stockholm County] [in
Swedish]. Stockholm.

Caney, S., 2012. JusEmissions. Philos. Public Aff. 40, 255D300.

Carlsson-Kanyama, A., Dreborg, K.H., Moll, H.C., Padovan, D., 2008. Participative
backcasting: A tool for involving stakeholders in local sustainability planning.
Futures 40, 34D46.
https://doi.org/https://doi.or  g/10.1016/j.futures.2007.06.001

Chambers, N., Simmons, C., Wackernagel, M., 2000. Sharing NatureOs Interest
Ecological Footprints as an Indicator of Sustainability. Routledge, London.

City of Malms, 2009. Environmental Programme for the City of Malms 2009 D
2020. Malms.

City of Stockholm, 2013. Roadmap for a fossitfuel free Stockholm 2050.
Stockholm.

City of Stockholm, 2012. The Stockholm Environment Programme 2012-2015.
Stockholm.

COM(2014) 15, 2014. Communication from the Commission to the European
Parliament, the Council, the European economic and social Committee and the
Committee of the Regions- A policy framework for climate and energy in the
period from 2020 to 2030. Eur. Comm. Brussels.

COM, 2007. Communication from the Commission to the Council, t he European
Parliament, the European Economic and Social Committee and the Committee
of the Regions- Limiting Global Climate Change to 2 degrees Celsius- The way
ahead for 2020 and beyond. Brussels.

Costa, L., Rybski, D., Kropp, J.P., 2011. A Human Devapment Framework for CO
2 Reductions (A Human Development Framework for CO 2 Reductions). PLoS
One 6, €29262. https://doi.org/10.1371/journal.pone.0029262

Costanza, R., 2000. The dynamics of the ecological footprint concept. Ecol. Econ.
32, 341D345. https://doi.org/10.1016/S0921 -8009(99)00150 -0

Daly, H., 1996. Beyond growth. The economics of sustainable development. Beacon
Press.

Davies, A.R., Fahy, F., Rau, H., Devaney, L., Doyle, R., Heisserer, B., Hynes, M.,
Lavelle, M.J., Pape, J., 2015. ConsEnSus: congnption, environment and
sustainability. https://doi.org/10.13140/RG.2.1.3499.5043

Davis, S.J., Caldeira, K., 2010. Consumptionrrbased accounting of CO2 emissions.
Proc. Natl. Acad. Sci. 107, 568B5692.
https://doi.org/10.1073/pnas.0906974107

Dawkins, E., Moran, D., Palm, V., Wood, R., BjSrk, I., n.d. The Swedish footprint: A
multi -model comparison. Manuscr. Submitt. Spec. issue J. Clean. Prod.

De Koning, A., Huppes, G., Deetman, S., Tukker, A., 2016. Scenarios for a 2C
world: a trade-linked input Boutput m odel with high sector detail. Clim. Policy
16, 301D317. https://doi.org/10.1080/14693062.2014.999224

De Koning, A., Huppes, G., Deetman, S., Tukker, A., 2015. Scenarios for a 2 iC
world: a trade-linked input Boutput model with high sector detail. Clim. Poli cy
16, 17. https://doi.org/10.1080/14693062.2014.999224

Dearing, J.A., Wang, R., Zhang, K., Dyke, J.G., Haberl, H., Hossain, M.S., Langdon,
P.G., Lenton, T.M., Raworth, K., Brown, S., Carstensen, J., Cole, M.J., Cornell,
S.E., Dawson, T.P., Doncaster, ., Eigenbrod, F., Floerke, M., Jeffers, E.,



Mackay, A.W., Nykvist, B., Poppy, G.M., 2014. Safe and just operating spaces
for regional social-ecological systems. Glob. Environ. Chang. Policy Dimens.
28, 227b238. https://doi.org/10.1016/j.gloenvcha.2014.06. 012

Dobson, A., 1998. Justice and the environment conceptions of environmental
sustainability and theories of distributive justice. Oxford : Oxford University
Press, Oxford.

Dreborg, K.-H., 2004. Scenarios and structural uncertainty: Explorations in the
field of sustainable transport. KTH Royal Institute of Technology.

Dreborg, K.H., 1996. Essence of backcasting. Futures 28, 818828.
https://doi.org/Doi 10.1016/S0016 -3287(96)00044 -4

Edvardsson, K., Hansson, S.0O., 2005.When is a goal rational? Soc. ChoicéNelfare
24, 343Db361.

EEA, 2005. Vulnerability and adaptation to climate change in Europe - Technical
report No 7, 2005.

European Council, 2014. The 2030 climate and energy framework.

FaurZ, E., 2016. Sustainability goals combining social and environmental aspects.
KTH, Royal Institute of Technology, Stockholm.

FaurZ, E., Svenfelt, ., Finnveden, G., Hornborg, A., 2016. Four sustainability goals
in a Swedish low-growth/degrowth context. Sustain. 8, 1 D18.
https://doi.org/10.3390/su8111080

Finnveden, G., Nilsson, M., Johansson, J., Persson, ¢., Moberg, ¢., Carlsson, T.,
2003. Strategic environmental assessment methodologies- Applications
within the energy sector. Environ. Impact Assess. Rev. 23, 99123.
https://doi.org/10.1016/S0195 -9255(02)00089 -6

Friends of the Earth Sweden, 2007. RSttvisa m(El [Just targets] (in Swedish).
Stockholm.

Gallet, C.A., Doucouliagos, H., 2014. The income elasticity of air travel: A meta
analysis. Ann. Tour. Res. 49, 14P155.
https://doi.org/10.1016/j.annals.2014.09.006

Gasparatos,A., EI-Haram, M., Horner, M., 2008. A critical review of reductionist
approaches for assessing the progress towards sustainability. Environ. Impact
Assess. Rev. https://doi.org/10.1016/j.eiar.2007.09.002

Gasparatos, A., Scolobig, A., 2012. Choosing the mdsappropriate sustainability
assessment tool. Ecol. Econ. 80, b7.

G—mezBaggethun, E., Naredo, J.M., 2015. In search of lost time: the rise and fall
of limits to growth in international sustainability policy. Sustain. Sci. 10, 38D
395. https://doi.org/10. 1007/s11625015-0308 -6

Government Bill 1997/98:145, 1997. Svenska miljSm} MiljSpolitik fSr ett hEllbart
Sverige. (Swedish Environmental Objectives - Environmental policy for a
sustainable Sweden. The Government Offices, Stockholm.

Government Bill 2000/0 1:130, 2000. The Swedish Environmental Objectivesb
Interim Targets and Action Strategies. The Government Offices, Stockholm.

Government Bill 2004/05:150, 2004. Svenska miljSml - ett gemensamt uppdrag.
[Swedish Environmental Objectives - a joint mission]. The Government
Offices, Stockholm.

Government Bill 2004/05:33, 2005. M| f3r folkhSlsan. (Objectives for Public
Health). The Government Offices, Stockholm.

Government Bill 2005/06:155, 2005. Makt att forma samhSllet och sitt eget liv -
nya m&El i jSmstSlltdetspolitiken. [The power to shape society and your own



life: towards new gender equality policy objectives]. The Government Offices,
Stockholm.

Government Bill 2007/08:110, 2008. En f&rnyad folkhSlsopolitik (A renewed
Public Health policy). Government off ices, Stockholm.

Government Bill 2008/09:162, 2009. En sammanhEllen klimat - och energipolitik.
[A sustainable energy and climate policy]. The Government Offices (In
Swedish), Stockholm.

Government Offices Of Sweden, 2014. Economic policy objectives [WWW
Document].

Grubler, A., Wilson, C., Bento, N., BozaKiss, B., Krey, V., McCollum, D.L., Rao,
N.D., Riahi, K., Rogelj, J., De Stercke, S., Cullen, J., Frank, S., Fricko, O., Guo,
F., Gidden, M., Havl’k, P., Huppmann, D., Kiesewetter, G., Rafaj, P., Schoepp,
W., Valin, H., 2018. A low energy demand scenario for meeting the 1.5C
target and sustainable development goals without negative emission
technologies. Nat. Energy 3, 51®527. https://doi.org/10.1038/s41560 -018-
0172-6

Gunnarsson-...stling, U., Svenfelt, «., Alfredsson, E., Aretun, ., Bradley, K., FaurZ,
E., Fuehrer, P., Hagbergt, P., Isaksson, K., Malmaeus, M., Malmgvist, T., Buhr,
K., Finnveden, G., Francart, N., Hornborg, A., Stigson, P., ...hlund, E., 2017.
Scenarier f&r hEllbart samhSlisbyggande bortom.

Gunnarsson-...stling, U., Svenfelt, «., HSjer, M., 2012. Participatory methods for
creating feminist futures. Futures 44, 914D922.
https://doi.org/https://doi.org/10.1016/j.futures.2012.06.001

Gustavsson, M., SSrnholm, E., Stigson, P., Zetterberg, L., 2011.fergy Scenario for
Sweden 2050, Scenario. GSteborg and Stockholm.
https://doi.org/10.1097/BRS.0b013e3181bb4f96

Hansen, J., Kharecha, P., Sato, M., MassorDelmotte, V., Ackerman, F., Beerling,
D.J., Hearty, P.J., Hoegh-Guldberg, O., Hsu, S.L., Parmesan, C.Rockstrom, J.,
Rohling, E.J., Sachs, J., Smith, P., Steffen, K., Van Susteren, L., Von
Schuckmann, K., Zachos, J.C., 2013Assessing Odangerous climate changeO:
Required reduction of carbon emissions to protect young people, future
generations and nature. PLoS One 8.
https://doi.org/10.1371/journal.pone.0081648

Hardin, G., 1968. The tragedy of the commons. Science (80. ). 162, 12438.

Hoekstra, A.Y., Chapagain, A.K., Aldaya, M.M., Mekonnen, M.M., 2011. The Water
Footprint Assessment Manual, Earthscan. https://doi.org/978 -1-84971-279-8

HShne, N., den Elzen, M., Escalante, D., 2014. Regional GHG reduction targets
based on effort sharing: a comparison of studies. Clim. Policy 14, 12®9147.
https://doi.org/10.1080/14693062.2014.849452

HSjer, M., Gullberg, A., Pettersson, R., 2011a. Backcasting images of the future
cityN Time and space for sustainable development in Stockholm. Technol.
Forecast. Soc. Change 78, 819834.
https://doi.org/https://doi.org/10.1016/j.techfore.2011.01.009

HSjer, M., Gullberg, A., Petter sson, R., 2011blmages of the future city: Time and
space for sustainable development. Images Futur. City Time Sp. Sustain. Dev.
78, 1D457. https://doi.org/10.1007/978 -94-007-0653-8

HSjer, M., Mattsson, L. -G., 2000. Determinism and backcasting in future studies.
Futures 32, 6130634. https://doi.org/https://doi.org/10.1016/S0016 -
3287(00)00012 -4



Holman, N., 2009. Incorporating local sustainability indicators into structures of
local governance: a review of the literature. Local Environ. 14, 3699375.
https:// doi.org/10.1080/13549830902783043

IPCC, 2018. IPCC special report on the impacts of global warming of 1.5 G
Summary for policy makers.

IPCC, 2014. Climate Change 2014: Synthesis Report. Contribution of Working
Groups I, Il and Il to the Fifth Assessmen t Report of the Intergovernmental
Panel on Climate Change, (Core Writing Team, R.K. Pachauri and L.A. Meyer).
https://doi.org/10.1017/CB0O9781107415324.004

Isenhour, C., Feng, K., 2014. Decoupling and displaced emissions: On Swedish
consumers, Chinese prodwcers and policy to address the climate impact of
consumption. J. Clean. Prod. https://doi.org/10.1016/j.jclepro.2014.12.037

Jackson, T., 2009. Prosperity Without Growth: Economics for a Finite Planet.
Earthscan, London.

Jacobs, M., 1999. SustainableDevelopment as a Contested Concept. Oxford
University Press. https://doi.org/10.1093/0198294891.003.0002

Kallis, G., DOAlisa, G., Demaria, F., 2015. Introduction: degrowth, in: DOAlisa, G.;
Demaria, F. & Kallis, G. (Ed.), Degrowth: A Vocabulary for a New Era.
Routledge, pp. 117. https://doi.org/10.1080/10455752.2011.648836

Kates, R.W., Parris, T.M., Leiserowitz, A.A., 2005. What Is Sustainable
Development? Goals, Indicators, Values, and Practice. Environ. Sci. Policy 47,
8D21. https://doi.org/10.1080/00139 157.2005.10524444

Koch, M., Mont, O., 2016. Sustainability and the political economy of welfare.
Routledge, London and New York.

Kowalski, K., Stagl, S., Madlener, R., Omann, |., 2009. Sustainable energy futures:
Methodological challenges in combining scenarios and participatory multi -
criteria analysis. Eur. J. Oper. Res. 197, 10681074.
https://doi.org/10.1016/j.ejor.2007.12.049

Kvale, S., 1997. Den kvalitativa forskningsintervjun. Studentlitteratur.

Larkin, A., Kuriakose, J., Sharmina, M., Anderson, K., 2018. What if negative
emission technologies fail at scale? Implications of the Paris Agreement for big
emitting nations. Clim. Policy 18, 690 B714.
https://doi.org/10.1080/14693062.2017.1346498

Lave, L.B., Cobasflores, E., Hendrickson, C.T., Mcmichael, F.G.1995. Using Input-
Output-Analysis to Estimate Economy-Wide Discharges. Environ. Sci.
Technol. 29, A420DA426. https://doi.org/10.1021/es00009a003

Malmaeus, J.M., Alfredsson, E.C., 2017. Potential Consequences on the Economy
of Low or No Growth - Short and Long Term Perspectives. Ecol. Econ. 134, 59
64. https://doi.org/https://doi.org/10.1016/j.ecolecon.2016.12.011

Malmaeus, M., 2011. Ekonomi utan tillvSxt - Ett svenskt perspektiv. Cogito Report
nr. 10 (2011).

Martinez -Alier, J., OOConnor, M., 1996. Ecologial and economic distribution
conflicts., in: R. Costanza, J.M.-A. and O.S. (Eds. . (Ed.), Getting down to
Earth: Practical Applications of Ecological Economics. Island Press/ISEE,
Washington, DC.

Mart'nez -Alier, J., 2012. Environmental Justice and Economic Degrowth: An
Alliance between Two Movements. Capital. Nat. Social. 23, 5D73.
https://doi.org/10.1080/10455752.2011.648839

Mart'nez -Alier, J., Pascual, U., Vivien, F-D., Zaccai, E., 2010. Sustainable de



growth: Mapping the context, criticisms and future prospects of an emergent
paradigm. Ecol. Econ. 69, 174D1747.
https://doi.org/10.1016/j.ecolecon.2010.04.017

Masini, E., 2006. Rethinking futures studies. Futures 38, 1158D1168.
https://doi.org/10.1016/j.futures.2006.02.004

Mattoo, A., Subramanian, A., 2010. Equity in Climate Change: An Analytical
Review.

Mayer, |., 1997. Debating technologies- A Methodological Contribution to the
Design and Evaluation of Participatory Policy Analysis. Tillourg University
Press. https://doi.org/10.4230/DagRep.5.12.18

McMichael, A., Scholes, R., Hefny, M., 2005. Linking ecosystem services and
human well-being. Ecosyst. Hum. well-being our Hum. planet 43D60.
https://doi.org/30

Milestad, R., Svenfelt, «., Dreborg, K.H., 2014. Developing integrated explorative
and normative scenarios: The case of future land use in a climateneutral
Sweden. Futures 60, 5P71. https://doi.org/10.1016/].futures.2014.04.015

Millennium Ecosystem Assessment, 2005. Ecosystems and Human Weltbeing:
Synthesis (Millennium Ecosystem Assessment), Ecosysems.
https://doi.org/10.1196/annals.1439.003

Mont, O., Heiskanen, E., Power, K., Kuusi, H., 2013.Improving Nordic
policymaking by dispelling myths on sustainable consumption, TemaNord NV
- 2013:553. Nordic Council of Ministers, Copenhagen.
https://doi.o rg/10.6027/TN2013 -553

Mont, O., Neuvonen, A., LShteenoja, S., 2014. Sustainable lifestyles 2050:
stakeholder visions, emerging practices and future research. J. Clean. Prod. 63,
24D32. https://doi.org/10.1016/].jclepro.2013.09.007

Munda, G., 2009. A conflict analysis approach for illuminating distributional issues
in sustainability policy. Eur. J. Oper. Res. 194, 307D322.
https://doi.org/10.1016/j.ejor.2007.11.061

Munda, G., 2008. Social Multi -Criteria Evaluation for a Sustainable Economy.
Berlin, Hei delberg : Springer Berlin Heidelberg.

Munda, G., 2006. Social multi -criteria evaluation for urban sustainability policies.
Land use policy 23, 86D94. https://doi.org/10.1016/j.landusepol.2004.08.012

Ness, B., UrbelPiirsalu, E., Anderberg, S., Olsson, L.,2007. Categorising tools for
sustainability assessment. Ecol. Econ.
https://doi.org/10.1016/j.ecolecon.2006.07.023

Nilsson, M., BjSrklund, A., Finnveden, G., Johansson, J., 2005. Testing a SEA
methodology for the energy sector: A waste incineration tax proposal. Environ.
Impact Assess. Rev. 25, D32. https://doi.org/10.1016/j.eiar.2004.04.003

Nussbaum, M., 2000. WomenQOs Capabilities and Social Justicel. Hum. Dev. 1,
219D247. https://doi.org/10.1080/713678045

Nykvist, B., Persson, ., Moberg, F., Persson,L., Cornell, S., RockstrSm, J., 2013.
National Environmental Performance on Planetary Boundaries.

Oxfam, 2015. Extreme Carbon Inequality, Oxfam Media Briefing.

Pachauri, S., Spreng, D., 2002. Direct and indirect energy requirements of
households in India. Energy Policy 30, 519523.
https://doi.org/10.1016/S0301 -4215(01)001197

Page, E. a, 2007. Intergenerational justice of what: welfare, resources or
capabilities? Env. Polit. 16, 4530469.



https://doi.org/10.1080/09644010701251698

Palm, V., Berglund, M., Dawkins, E., Finnveden, G., Schmidt, S., Steinbach, N.,
Wood, R., n.d. Environmental indicators for Swedish consumption with multi -
regional input -output hybrid modelling. Manuscr. Submitt. Spec. issue J.
Clean. Prod.

Persson, L., Persson, «., Nykuvist, B., 2015. Styrmedel och andra insatser fSr att
minska svensk konsumtions pEverkan pE hSlsa och milj i andra ISnder.

Peters, G.P., Hertwich, E.G., 2008. CO 2 Embodied in International Trade with
Implications for Global Climate Policy. Environ. Sci. Technol.
https://doi.org/10.1021/es072023k

Peters, G.P., Minx, J.C., Weber, C.L., Edenhofer, O., 2011. Growth in emission
transfers via international trade from 1990 to 2008. Proc. Natl. Acad. Sci. 108,
8903P8908. https://doi.org/10.1073/pnas.1006388108

Pope, J., Annandale, D., Morrison-Saunders, A., 2004. Conceptualising
sustainability assessment. Environ. Impact Assess. Rev. 24, 59D616.
https://doi.org/10.1016/j.eiar.2004.03.001

Raftery, A.E., Zimmer, A., Frierson, D.M.W., Startz, R., Liu, P., 2017. Less than 2;C
warming by 2100 unlikely. Nat. Clim. Chang. 7.
https://doi.org/10.1038/nclimate3352

RSty, R., CarlssonKanyama, A., 2009. Comparing energy use by gender , age and
income in some European countries, FOI, Swedish Defence Research Agency.

Raworth, K., 2012. A Sde and Just Space For Humanity: Can we live within the
Doughnut? Oxfam Discuss. Pap. https://doi.org/10.5822/978 -1-61091-458-1

Region SkEne, 2009. Environmental Programme for Region Sk@Ene 2012020.

Region VSstra Gstaland, 2009. Klimatstrategi f&r VSstra G3talandsregionen -
smart energi - hur vi tillsammans skapar hEllbar tillvSxt.[Climate Strategy for
Region VSstra Gstaland] (in Swedish). Gteborg.

Reinders, A.H.M.E., Vringer, K., Blok, K., 2003. The direct and indirect energy
requirement of households in the European Union. Energy Policy 31, 139153.
https://doi.org/10.1016/S0301 -4215(02)00019-8

Robinson, J., 2004. Squaring the circle? Some thoughts on the idea of sustainable
development. Ecol. Econ. https://doi.org/10.1016/j.ecolecon.2003.10.017

Robinson, J.B., 1990. Futures under glass. A recipe for people who hate to predict.
Futures 22, 820D842. https://doi.org/10.1016/0016 -3287(90)90018 -D

RockstrSm, J., Steffen, W., Noone, K., Persson, ¢., Chapin, F.S., Lambin, E.,
Lenton, T.M., Scheffer, M., Folke, C., Schelinhuber, H.J., Nykvist, B., de Wit,
C.A., Hughes, T., van der Leeuw, S., Rodhe, H., S&rlin, S., Snyder, P.K.,
Costanza, R., Svedin, U., Falkenmark, M., Karlberg, L., Corell, R.W., Fabry,
V.J., Hansen, J., Walker, B., Liverman, D., Richardson, K., Cutzen, P., Foley,
J., 2009. Planetary boundaries: Exploring the safe operating space for
humanity. Ecol. Soc. 14. https://doi.org/10.1038/461472a

Rogelj, J., Luderer, G., Pietzcker, R.C., Kriegler, E., Schaeffer, M., Krey, V., Riahi,
K., 2015. Energy systan transformations for limiting end -of-century warming
to below 1.5 jC. Nat. Clim. Chang. 5, 518527.
https://doi.org/10.1038/nclimate2572

Rogelj, J., McCollum, D.L., OONeill, B.C., Riahi, K., 2012. 2020 emissions levels
required to limit warming to below 2 degree C. Nat. Clim. Chang. 3, 402412.
https://doi.org/10.1038/nclimate1758

RSSs, E., Patel, M., SpEngberg, J., Carlsson, G., Rydhmer, L., 2016. Limiting

@



livestock production to pasture and by-products in a search for sustainable
diets. Food Policy 58, 1D13. https://doi.org/10.1016/j.foodpol.2015.10.008

Schneider, F., Kallis, G., Martinez-Alier, J., 2010. Crisis or opportunity? Economic
degrowth for social equity and ecological sustainability. Introduction to this
special issue. J. Clean. Prod. 18, 5E1518.
https://doi.org/10.1016/j.jclepro.2010.01.014

Sen, A., 2003. Development as Capability Expansion. Readings Hum. Dev.
Concepts, Meas. Policies a Dev. Paradig. 4158.

Shift Project, 2018. -Lean ict-Pour une sobriZtZ numZrique.

SSNC, 2011. Policy, klimatfPolicy, climate]. Swedish Society for Nature
Conservation.

Stadler, K., Wood, R., Bulavskaya, T., SSdersten, C., Simas, M., Schmidt, S.,
Usubiaga, A., AcostdFerntndez, J., Kuenen, J., Bruckner, M., Giljum, S.,
Lutter, S., Merciai, S., Schmidt, J.H., Theurl, M.C., Plutzar, C., Kastner, T.,
Eisenmenger, N., Erb, K., Koning, A., Tukker, A., 2018. EXIOBASE 3:
Developing a Time Series of Detailed Environmentally Extended Multi !
Regional Input!Output Tables. J. Ind. Ecol. 22, 502B515.
https://doi.org/10.1111/jie ¢.12715

State Council of The PeopleOs Republic of China, 2018. Reforms make China more
open [WWW Document]. URL
http://english.gov.cn/policies/policy_watch/2018/03/16/content_281476079
695648.htm (accessed 11.3.18).

Statistics Sweden, 2012. OjSmn f&rdelning av makten.[Unequal distribution of
power]. [WWW Document]. URL
http://www.scb.se/statistik/_publikationer/LEO001_2012K01_TI_07_AO5TI
1201.pdf

Steen-Olsen, K., Weinzettel, J., Cranston, G., Ercin, A.E., Hertwich, EG., 2012.
Carbon, land, and water footprint accounts for the European Union:
consumption, production, and displacements through international trade.
Environ. Sci. Technol. 46, 10883D10891. https://doi.org/10.1021/es301949t

Steffen, W., Richardson, K., RockstrSm, J., Cornell, S., Fetzer, |., Bennett, E., Biggs,
R., Carpenter, S., De Vries, W., De Wit, C.A., Folke, C., Gerthen, D., Heinke, J.,
Mace, G.M., Persson, L.M., Ramanathan, V., Reyers, B., S&rlin, S., 2015.
Planetary boundaries: Guiding human development on a changing planet.
Science 348, 1217. https://doi.org/10.1126/science.aaa9629

Steffen, W., RockstrSm, J., Richardson, K., Lenton, T.M., Folke, C., Liverman, D.,
Summerhayes, C.P., Barnosky, A.D., Cornell, S.E., Crucifix, M., Donges, J.F.,
Fetzer, |., Lade, S.J., Scheffer, M., Winkelmann, R., Schellnhuber, H.J., 2018.
Trajectories of the Earth System in the Anthropocene. Proc. Natl. Acad. Sci.

Steinacher, M., Joos, F., Stocker, T.F., 2013. Allowable carbon emissions lowered
by multiple climate targets . Nature 499, 197D201.
https://doi.org/10.1038/nature12269

Steinbach et al., 2018. MiljSpEverkan frEn svensk konsumtionnya indikatorer fSr
uppfsljning. Stockholm.

Stern, N., 2006. Stern Review on he Economics of Climate Change. Cambridge
University Press, Cambridge.

Svenfelt, »., Alfredsson, E., Aretun, »., Bradley, K., FaurZ, E., Fuehrer, P.,
Gunnarsson-...stling, U., Hagbert, P., Isaksson, K., MalmaZus, M., Malmgvist,
T., Stigson, P., 2015Bortom BNP -tillvSxt Scenarier f&r hEllbart

! ¥



samhSlisbyggande. htps://doi.org/TRITA -INFRA-FMS 2015:05. KTH,
Stockholm.

Swedish Climate Policy Council, 2018. The climate policy framework.

Swedish Energy Agency, 2016. Energy in Sweden Fact and Figures 2016 [WWW
Document]. URL http://www.energimyndigheten.se/statistik/ener gilaget/

Swedish EPA, 2018. MiljSmElen erlig uppfsljning av Sveriges nationella miljSm&l
2018 b Med fokus p( statliga insatser [Annual follow up of Swedish
Environmental Goals 2018] (in Swedish). Stockholm.

Swedish EPA, 2017. FSrdjupad analys av svensk kinatstatistik 2017.

Swedish EPA, 2016.Environmental Objectives. A Rich Diversity of Plant and
Animal Life [WWW Document]. URL
https://www.miljomal.se/Miljomalen/Alla -
indikatorer/Indikatorsida/?iid=373&pl=1

Swedish EPA, 2015. Konsumtionsbaserade utsISpp avSxthusgaser i Sverige och i
andra ISnder [Emissions from Swedish consumption in Sweden and abroad]
[online] [WWW Document].

Swedish EPA, 2012a. Consumptionbased indicators in Swedish environmental
policy [Underlying data for follow -up of the generation goal]. Stockholm.
Swedish EPA, 2012b. Steg pE vSgefsrdjupad utvSrdering av milismElen 2012
[Detailed assessment of SwedenOs Environmental Objectives 2012] (in

Swedish). Stockholm.

Swedish EPA, 2012c. Uppfsljning av generationsm&Elet Underlag till den
f&rdjupade utvSrderingen av milismElen 2012 [Follow up of the Swedish
Generation Goal] (in Swedish).

Swedish government, 2010. Svenska miljSmElen: f8r ett effektivare miljSarbete
[Swedish Environmental Quality Objectives: for a more effective
environmental work]. Government Offices of Sweden, Stockholm.

Swedish Government, 2017. Fact sheet Proposal referred to the Council on
Legislation on a climate policy framework for Sweden. Swedish Government,
Stockholm.

Swyngedouw, E., 2011. DepoliticizedEnvironments: The End of Nature, Climate
Change and the PostPolitical Condition. Roy. Inst. Philos. Suppl. 69, 253 b
274. https://doi.org/10.1017/S1358246111000300

Tavoni, M., Chakravarty, S., Socolow, R., 2012. Safe vs. Fair: A Formidable Trade
off in Tackling Climate Change. Sustainability 4, 210D226.
https://doi.org/10.3390/su4020210

Teske, S., Muthe, J., Sawyer, S., 2012. Energy [R]evolutiorr A sustainable World
energy outlook.

U.S. Government, 2018. Efficient, effective, accountable, an American budget-
Budget of the U.S. Government.

UK Department of Transport, 2009. Strategic Environmental Assessment for
Transport Plans and Programmes. TAG Unit 2.11 OlIn draftO guidance.

UNEP, 2017. The Emissions Gap Report 2017, United Nations Environmet
Program. http s://doi.org/ISBN 978 -92-807-3617-5

UNEP, 2015. Emission Gap Report 2015, A UNEP synthesis Report, United
Nations Environment Programme (UNEP), Nairobi.
https://doi.org/10.1016/S0264 -410X(12)01439-9

UNFCCC, 2015. Conference of the Parties on itswenty -first session, in: Adoption
of the Paris Agreement. p. 32. https://doi.org/FCCC/CP/2015/L.9



UNFCCC, 1992. United Nations Framework Convention on Climate Change,
Review of European Community and International Environmental Law.
https://doi.org/10.111 1/j.1467-9388.1992.tb00046.x

United Nations, Department of Economic and Social Affairs, P.D., 2015. World
Population Prospects: The 2015 Revision, Volume |: Comprehensive Tables.
ST/ESA/SER.A/379. https://doi.org/10.1007/s13398 -014-0173-7.2

United Nations, 2015a. The Millennium Development Goals Report 2015.

United Nations, 2015b. Adoption of the Paris Agreement 21932, 32.

United Nations General Assembly, 2015. Transforming our world: The 2030
agenda for sustainable development A/70/L.1.
https://doi.org/10. 1007/s13398-014-0173-7.2

United Nations World Commission on Environment and Development., 1987. Our
Common Future., Our common future. Oxford University Press.
https://doi.org/10.1080/07488008808408783

van Der Heijden, K., 1996. Scenarios: the art of strategic conversation. John Wiley
& Sons, Chichester.

van Vuuren, D., Stehfest, E., den Elzen, M., Kram, T., van Vliet, J., Deetman, S.,
Isaac, M., Klein Goldewijk, K., Hof, A., Mendoza Beltran, A., Oostenrijk, R.,
van Ruijven, B., 2011. RCP 2.6: exploring tke possibility to keep global mean
temperature increase below 2iC. Clim. Change 109, 99116.
https://doi.org/10.1007/s10584 -011-0152-3

Vergragt, P.J., Quist, J., 2011. Backcasting for sustainability: Introduction to the
special issue. Technol. Forecast. SacChange 78, 74B755.
https://doi.org/https://doi.org/10.1016/j.techfore.2011.03.010

Victor, P., 2008. Managing Without Growth Slower by Design, Not Disaster.
Edward Edgar Publishing.

Walker, G., Fay, H., Mitchell, G., 2005. Environmental Justice Impact As sessment:
An evaluation of requirements and tools for distributional analysis., A report
for Friends of the Earth.

Walliman, N., 2006. Social Research Methods.
https://doi.org/10.4135/9781849209939

Warlenius, R., Pierce, G., Ramasar, V., 2015. Reversing t arrow of arrears: The
concept of Oecological debtO and its value for environmental justice. Glob.
Environ. Chang. 30, 21D30. https://doi.org/10.1016/j.gloenvcha.2014.10.014

Woodward, D., 2015. Incrementum ad absurdum: global growth, inequality and
poverty eradication in a carbon-constrained world. World Econ. Rev. 4, 43D62.

WWEF, 2014. Living Planet Report 2014 Swedish Summary.

WWF Sweden, 2017. WWFs klimatm@EI [WWFOs Climate Target] (in Swedish)
[WWW Document]. URL https://www.wwf.se/wwfs -arbete/klimat/wwf s-
klimatmal/1165957 -wwfs-klimatmal -klimat (accessed 1.1.14).

WWF Sweden, 2011. HEIIbar energi 100 % fSrnybart pE naturens villkor
[Sustainable energy 100% renewables ] (in Swedish).

Xue, J., Walnum, H., Aall, C., N¥ss, P., Xue, J., Walnum, H.J., Aall, C.N¥ass, P.,
2016. Two Contrasting Scenarios for a ZeraEmission Future in a High -
Consumption Society. Sustainability 9, 20.
https://doi.org/10.3390/su9010020



