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Introduction

In recent decades, the world has experienced a series of global
crises — ecological, health and financial crises, as well as a crisis
of increasingly precarious living conditions. We are therefore in-
creasingly confronted with a multifaceted crisis situation, which,
in addition to the crises of financial markets, climate change and
resource depletion, also encompasses crises of political represen-
tation, of the very conditions of life and of social reproduction.
Although the current multifaceted crisis has different manife-
stations — both in terms of local specificities and in terms of
intensity itself — it is necessary to speak of its global dimension,
which goes along with the model of global capitalist development,
whereby countermeasures remain inadequate or trapped in the
paradigm of growth and austerity, despite the great awareness of
the existence of crises.

The consequences of climate change, mass extinction of spe-
cies, loss of habitats and pollution lead to general environmental
and ecological issues that are appearing more than ever on the
political agenda, as they affect and influence us all, albeit in a very
unequal way. They have distinctly negative impacts on different
regions in the world, societies, classes, groups of people and other
living beings. The most vulnerable are the least responsible for
the environmental crisis, but are usually the most affected. Policy
measures for protecting the environment and climate that have
been or are yet to be adopted are likely to lead to more inequa-
lities and other undesirable social consequences: undermining
social cohesion and reducing social welfare, as well as preventing
just solutions to environmental issues.

The times of multiple environmental and social crises thus
encourage us to look for alternative solutions. The Internatio-
nal Summer School of Political Ecology 2023 explored growing
inequalities and addressed the question why concepts such as en-



vironmental justice or just transition are increasingly important
in discussions on how to tackle the environmental crisis without
deepening inequalities. The main focus of the Summer School
was on the growing inequalities within and between countries,
and how our societies and economy can be organised in ways
that do not exacerbate these inequalities, but also to not further
harm our planet.

The students who actively participated in The International
Summer School of Political Ecology 2023 addressed the issue
of justice at different levels and spheres of human existence; 13
students at Master’s level and 17 students at PhD level actively
participated and submitted their texts as a requirement for cre-
dits in accredited programmes. In the following proceedings are
only published texts written by students with consent of their
mentors, according to the rules of scientific writing; some stu-
dents’ texts are not published in the following proceedings at
their request; some of them being in the initial stages of their
research and others that have finalized their work are waiting for
publication of their research results in scientific journals. More-
over, this collection also does not include texts written in a more
essayistic manner.

The following collection consists of 12 texts structured in
three thematic sections. The first part deals with the question
of how to think about existing realities in a new ways in order to
resist growing inequalities: Mikli¢ (Chapter 1) introduces novel
concepts that could prove useful for political ecology and political
economy, Katzer (Chapter 2) explores the single-level lifecycle
optimization framework and shows its potential to address the
complex task of sustainable development and the management of
the global climate crisis, Saglietti (Chapter 3) explores collabora-
tive approaches to just sustainability transitions, Malm (Chap-
ter 4) focuses on how a just transition could be understood in
the local context of the City of Gothenburg, Prusak (Chapter 5)
provides valuable insights into attitudes toward climate change
across political orientations, offering a basis for shaping effective
climate policies, Zveplan (Chapter 6) inquires into the nature of



green political parties and sets out to uncover the underlying
components of their (un)favorable election performance within
a specific parliamentary democracy.

The second part contains texts dealing with the issue of
energy transition and housing, or energy policy in specific co-
untries such as Slovenia, Austria, Bosnia and Herzegovina, etc.:
Hasi¢ (Chapter 7) in her case-oriented comparative study focuses
on the examining the role of science-based expertize and public
policy-making in environmental governance, Ko¢man (Chapter
8) deals with the connection of environmental effects of energy
production in the Republic of Slovenia and its relation to the Euro-
pean Union (EU) regulation, Znidari¢ (Chapter 9) reflects on past
and present use of fossil fuels and offers solutions towards gre-
ater environmental justice, Gerdes (Chapter 10) investigates the
question of how to achieve a socially just energy transition in the
residential building sector with focus on the Austrian context, van
Heek (Chapter 11) contributes to the debate on inequalities in the
energy transition in the global north, by exploring the role of rent
and it’s uneven distribution.

The third part includes a text written by Streit (Chapter 12)
which analyses ways the inequalities of Indigenous peoples in
Brazil are the product of historical and contemporary proces-
ses of colonialism, marginalization, nation-state formation, and
neoliberal politics, all of which heavily intervene in the natural
environment.

Andrej Luksic, Sultana Jovanovska
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Saso Mikli¢t

We Need to Talk About Prices:
New Tools for Political Ecology
and Political Economy

Abstract: The objective of this article is to introduce some novel
concepts that could prove useful for political ecology and political
economy. Old concepts are revisited, recombined in a novel way and
upgraded with technologies that did not exist then, such as the internet,
blockchain, and information and communications technology in general.
The most important authors for our discussion are Robert Owen and
Josiah Warren, where Warren’s Cincinnati Time Store experiment serves
as an important example. Karl Marx, Frederick Winslow Taylor and
Emile Durkheim are the secondary point of reference, Friedrich Hayek
is the main antagonist. The concepts of The Encyclopedia of Work, 2nd
Price, and Parallel Global Cooperative System are proposed. Within
these concepts, other ideas are presented: internet planning, ask and
askonomy, and a list of rare resources. Furthermore, the life exchange
rate is brought to the fore as the core question for societies that utilize a
division of labor.

Keywords: practical utopia, second price, market price, time price,
time-based currency, blockchain, cooperative, Josiah Warren, Robert
Owen, Taylorism, life exchange rate.

Saso Mikli¢ wrote this article under the mentorship of prof. dr. Andrej Luksic.
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Introduction

Fredric Jameson wrote that “it seems to be easier for us today
to imagine the thoroughgoing deterioration of the earth and of
nature than the breakdown of late capitalism; perhaps that is due
to some weakness in our imaginations” (Jameson, 1994: xii). De-
ducing from this, perhaps our imagination is the way out of our
ecological crisis. Perhaps we should focus on utopias. Not totally
imaginary utopias. Utopias that can be actually applied but are
deemed impossible for the majority of people from their current
way of thinking. Slavoj Zizek said in the documentary film Slavoj
Zizek: The Reality of the Virtual (Wright, 2004) that:

The main task today is to reinvent utopia, a space of utopia. What
do you mean by this? It is not, of course, the old-fashioned utopia,
which is the utopia of imagining an ideal world which we know
in advance that will never be realized. The big models here are, of
course, Plato’s Republic, Thomas More’s Utopia, and, we should
not forget, Marquis de Sade’s Philosophy in the Boudoir. That is
the classic utopia.

Later he went on:

We should dare to enact the impossible. We should rediscover
how to, not imagine, but enact utopia. The point is not again about
planning utopias, the point is about practicing them. And I think
this is not a question of should we do it or should we simply persist
in the existing order. It is much more radical. It is a matter of sur-
vival. The future will be utopian or there will be none.

On this note, let us first look at some experience from the past.

A long time ago on a continent far, far away...

Lived Josiah Warren. He was an American anarchist and a uto-
pian socialist. Of the people described as utopian, only Warren
actually founded a place called Utopia, a town in Ohio that still
exists by this name. Hence, he is also known as the practical
anarchist. His core principle was: ,cost the limit of price” as he

12



was against a profit-oriented economy (Sartwell, 2011: 5, 14). As
early as in 1852, he questioned globalization and its costs in his
book Equitable Commerce (Warren, 1852: 72, 73):

Why is every thing imported, even shoes, tools, woolen and cotton
cloths? For profit. It is because things are not sold for their cost,
but for whatever the holder can get. Were cost made the limit of
price, the vender of goods would have no particular motive to
purchase them at the very lowest prices that he could grind out
from manufacturers; and they would, therefore, have no motive
to under-work and destroy each other. There would be no more
of each than enough to supply the demand—no motive to import
what could be made with equal advantage at home...

Warren did many interesting things, but most relevant is his
Cincinnati Time Store experiment that he undertook during the
period from 1827 to 1830 to prove his concept of “labor for labor
exchange” based on the labor theory of value. This experiment
was influenced by Robert Owen as Warren and his family lived
in Owen’s New Harmony utopian community in Indiana for a
while until it failed (Sartwell, 2011: 4).

|
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Labor note

At the Time Store(s) he established, one would pay for goods
usually in legal tender, repaying the storekeeper for his time in
purchasing, stocking, weighing, selling, and so on with a labor
note, calculated by a large clock, hence the name “Time Store”.
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Eventually, if the cooperative became large enough, the labor no-
tes of a variety of people would be desirable; goods could then be
purchased with labor notes, or labor notes could be exchanged as
people made their needs known to one another by posting them
on a notice board at the Time Store. Thus the Time Store would
eventually mutate into a labor bank that would be the basis of a
local cooperative economy (Sartwell, 2011: 18). The Time Store
experiment was a success and one user, Mr. Cubberley, wrote
about labor notes (Sartwell, 2011: 208):

These put us here into a reciprocating society. The result was, in
two years, twelve families found themselves with homes, who ne-
ver owned them before. Labor capital did it. I built a brick cottage
one and a half stories high, and all the money I paid out was $9.81.
All the rest was effected by exchanging labor for labor. Money
prices, with no principle to guide, have always deceived us.

Despite promising results early on, Time Stores and also ge-
nerally other utopian communities at that time ultimately failed
for various reasons (problems of scale, conflict between mem-
bers, greed, economic crises, etc.).

Modern times

In his book The Fatal Conceit: The Errors of Socialism, Friedrich
Hayek — the quintessential market fundamentalist — wrote the
following (Hayek, 1988: 6, 7):

Socialists take a different view of these matters. They not only
differ in their conclusions, they see the facts differently. That so-
cialists are wrong about the facts is crucial to my argument, as it
will unfold in the pages that follow. I am prepared to admit that if
socialist analyses of the operation of the existing economic order,
and of possible alternatives, were factually correct, we might be
obliged to ensure that the distribution of incomes conform to cer-
tain moral principles, and that this distribution might be possible
only by giving a central authority the power to direct the use of
available resources, and might presuppose the abolition of indi-
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vidual ownership of means of production. If it were for instance
true that central direction of the means of production could affect
a collective product of at least the same magnitude as that which
we now produce, it would indeed prove a grave moral problem
how this could be done justly. This, however, is not the position
in which we find ourselves. For there is no known way, other than
by the distribution of products in a competitive market, to inform
individuals in what direction their several efforts must aim so as
to contribute as much as possible to the total product. The main
point of my argument is, then, that the conflict between, on the
one hand, advocates of the spontaneous extended human order
created by a competitive market, and on the other hand those who
demand a deliberate arrangement of human interaction by central
authority based on collective command over available resources is
due to a factual error by the latter about how knowledge of these
resources is and can be generated and utilised. As a matter of fact,
this conflict must be settled by scientific study. Such study shows
that, by following the spontaneously generated moral traditions
underlying the competitive market order (traditions which do
not satisfy the canons or norms of rationality embraced by most
socialists), we generate and garner greater knowledge and wealth
than could ever be obtained or utilised in a centrally-directed
economy whose adherents claim to proceed strictly in accordance
with reason’ Thus socialist aims and programmes are factually
impossible to achieve or execute; and they also happen, into the
bargain as it were, to be logically impossible.

As Hayek’s writings have shown, the problem of efficiently

organizing the economy is to a great extent a problem of knowled-
ge and information. But the invention of the internet has enabled
radical new ways of collecting information and preferences from
individuals that were not possible beforehand. It is a tool for de-
mocratic input which has far greater information and knowledge
potential that is possible by utilizing classical market or plan
mechanisms. In other words, we should regard the internet as the
most powerful democratic tool available to humanity.
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We find many instances in human history that demonstrate
how social progress was not possible until certain technological
inventions came along. For example, the invention of the aquedu-
ct enabled cities to grow beyond a certain limit (Barbier, 2019: 49).
The same is true with the invention of the internet that opens up
vast new possibilities for organizing society and allows new types
of political and economic systems to emerge. It is a tool for direct
democratic decentralization (as opposed to the capitalist market
and its indirect democratic decentralization). In 2005 I wrote my
diploma thesis at The Faculty of Social Sciences, University of
Ljubljana on this topic with the title: The Market as an Inegali-
tarian and Chaotic Model of Economy and Internet Planning as
an Alternative- Politological Reflection (Mikli¢, 2005). Internet
planning started as a utopia, but the intent is, as Zizek said, to
put it into practice, or we can also look through the lens of de-
signs for the pluriverse and apply novel ideas of design to think
about a transition to a truly sustainable planet (Escobar, 2011:
137-140). Intermittently I have been trying to develop (or design)
and implement this idea ever since and have devised three phases
of doing so:

- Phase 1: The Encyclopedia of Work (information level)
- Phase 2: 2nd Price (simulation level)
- Phase 3: Parallel Global Cooperative System (practice level)

Phase 1: The encyclopedia of work

There are certain simple questions we do not have easily availa-
ble answers to. Such as how much human time is approximately
needed to produce one apple? How much human time is approxi-
mately needed to produce one chair? How much human time is
approximately needed to produce one table? I tried to answer
these questions in an attempt in 2019 and 2020, but I failed in the
end, as I could not get the required data from the private sector
(inverse productivity). They were uncooperative, as capitalists
instinctively feel that we want to talk about their profit and clam
up. It became obvious that state intervention would be needed,
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and that individual gathering of such data is quite ineffective.
I wrote down the gist of my experience and elaborated on my
ideas in an article entitled An Encyclopaedia of Work that was pu-
blished in 2021 by The Ecologist (Mikli¢, 2021). The Encyclopedia
of Work in this article is defined as an electronic book where the
average amounts of human time required for creating products
and services are stated. Implementation of such an encyclopedia
is also the subject of my PhD that I am currently working on with
a focus on the political will for such a book.

But this is not the first time that measuring productivity has
been suggested. Let us take a look at both the past and current si-
tuation. We have been studying productivity for a long time now,
yet this data about required human time was never collected in
one place, and we know only partial values (not the data for the
whole production chains). Furthermore, capitalists tend to guard
such data and mainly share it between themselves, so they can
maximize their profit (generally at the expense of consumers,
workers and the environment).

Example of this is the hours-per-vehicle factor (HPV), which
is one of the key pieces of data and indicators in the automotive
industry. It shows us how much human time is needed to pro-
duce one car (Weyer, 2011: 3271-3273). The Harbour Report™ is
an annual report and the auto industry’s authority on manufac-
turing efficiency (first published in 1989), quantifying assembly,
stamping and powertrain productivity performances — plant by
plant, and company by company — for automotive manufacturers.
It gauges HPV (the labor hours per vehicle) to calculate the total
salary and hourly labor content required to produce one vehicle
(Reliableplant.com, 2008). For the year 2007 the Harbour Report™
Press Release with some HPV data for North America can still
be found (Autonews.com, 2007) and the Harbour Report™ for
2008 North America could still be bought for $595 and it shows
that the difference among the Big Six (General Motors Com-
pany, Ford Motor Company, Toyota Motors, American Honda,
Chrysler Group, LLC, and Nissan Motors) from the most to le-
ast productive in terms of total manufacturing labor (assembly,
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stamping, engine and transmission) has dropped to 3.50 hours
per vehicle (or about $260 per vehicle), down from 10.51 hours (or
$790 per vehicle) in 2003 (Reliableplant.com, 2008; Autotrends.
org, 2009). But in the following year availability was drastically
restricted. In 2009, participating auto makers voted and decided
to keep the future Harbour Reports™ private for an indefinite pe-
riod of time. Spokeswoman Michelle Hill explained this decision
to automotive organization Ward’s: we've had success with the
European and South American reports being private, so we made
the decision to make (North America) private. By doing this, even
the limited public access to Harbour Report™ was gone. Now
their website only presents some very elementary information
about the Harbour Report™ and their owner, the Oliver Wyman
management consulting firm, and a login prompt for their now
exclusive membership (Theharbourreport.com, 2023). This de-
monstrates the current state of the dominant productivity studies
for the automotive industry.

The foundations for these kinds of studies were already laid
down by Frederick Winslow Taylor, who started systematically
researching productivity in the 1880s while working at the Mid-
vale Steel Company, and who published his seminal work The
Principles of Scientific Management in 1911. He called his theory
“scientific management”, which is now also known as Taylorism
(Gorman, 2008: 3955-3958). He wanted to increase efficiency or
as he wrote (Taylor, 1911: 25):

Now, among the various methods and implements used in each
element of each trade there is always one method and one im-
plement which is quicker and better than any of the rest. And
this one best method and best implement can only be discovered
or developed through a scientific study and analysis of all of the
methods and implements in use, together with accurate, minute,
motion and time study.

Taylorism often has a negative connotation, but Taylor himself
stated that scientific management is just a tool (ibidem, 133-134):
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The knowledge obtained from accurate time study, for example,
is a powerful implement, and can be used, in one case to promote
harmony between the workmen and the management, by gradually
educating, training, and leading the workmen into new and better
methods of doing the work, or, in the other case, it may be used
more or less as a club to drive the workmen into doing a larger day’s
work for approximately the same pay that they received in the past.

On the one hand he is fairly dubious about workers” motives
and their solidarity, yet on the other hand he sang high praises
of the “enlightened” management (ibidem, 104):

And even if the workman were to develop laws where before exis-
ted only rule-of-thumb knowledge, his personal interest would
lead him almost inevitably to keep his discoveries secret, so that
he could, by means of this special knowledge, personally do more
work than other men and so obtain higher wages. Under scientific
management, on the other hand, it becomes the duty and also
the pleasure of those who are engaged in the management not
only to develop laws to replace rule of thumb, but also to teach
impartially all of the workmen who are under them the quickest
ways of working. The useful results obtained from these laws are
always so great that any company can well afford to pay for the
time and the experiments needed to develop them.

However, is it not strange, looking at the previous example
from the automotive industry, that big companies have no pro-
blem sharing productivity data between themselves, but have a
big problem with this data being available to the general public?
Why is that? Could it be, to paraphrase Taylor that “their per-
sonal interest would lead them almost inevitably to keep their
discoveries secret, so that they could, by means of this special
knowledge, personally pay less work to other men and so obtain
higher profits”? Whatever the cause, the public accessibility of
this kind of data or lack thereof is problematic.

Nevertheless, time prices are not foreign to us, we use them
in everyday life. One prominent example is in the form of hiking
trail signs (they can be regarded as hours-per-trail indicators).
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Saso Miklic

They show us how much of our lives in hours and minutes we
must spend on average to reach a certain destination, for example,
a summit.

- Doviks yralos, A A m

/\ Boviki Gamsovec 45min
uknja 2h 30min

A Triglav 6h 30min

PZ5, PD Radovijica

w Byiiya veaten,ny 2180 m
Stenarska tca 1h

Stenar 1h 30min
Kriz 1h

Mountain signpost in Slovenia with time prices labeled

Phase 2: 2nd price

But why do time prices threaten some people? Let us first look at
the case of extreme circumstances. Slovenia experienced massive
flooding in August 2023 (Euronews.com, 2023). Many bridges
were destroyed in a short period of time, and some individuals
took it upon themselves to act for the greater good and undertook
the task of rebuilding these vital connections. One is Ambroz
Duler and his wife Mirjana Duler, who run a company called
Adteh. Ambroz was talking to the despondent local mayor about
how they could help. Ambroz decided that they would build a new
local footbridge across the Meza river as the previous one was de-
stroyed, but the mayor replied that this was impossible. Ambroz
proved him wrong and completed the 22-meter-long footbridge
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in 36 hours after talking to the mayor and in 24 hours after they
obtained all the necessary parts for the bridge (Vecer.com, 2023).

Karl Marx would probably concur that this is an example of
socially necessary labor time. In the first German edition of Capi-
tal he wrote (Dragstedt, 1976: 7-40):

It might seem that, if the value of a commodity is determined by
the quantum of labour expended during its production, the more
lazy and incompetent a man the more valuable his commodity
is, because he needs all the more labour-time for its completion.
But only the socially necessary labour-time is labour-time requ-
ired for the constitution of some particular use-value, with the
available socially-normal conditions of production and the social
average-level of competence and intensity of labour.

In these hard times, the Duler family and affiliated workers
showed us that things can also be done with less money or without
money as they spent their own time building the new bridge (but
the bridge was not “free” even from this viewpoint as they spent
their time building it). In fact, contrary to widely held popular
belief, money is not necessary to make things in a society. Mo-
ney itself does not constitute products (with a pillow filled with
banknotes possibly being an exception). What is absolutely vital,
however, is to have know-how, a workforce, materials and a con-
sensus to get things done. Many houses will also have to be rebuilt
after the floods and housing is a good example to demonstrate the
discrepancy between time prices that denote socially necessary
labor time, which represents the baseline, and market prices with
their capitalistic deviance from this baseline. We can calculate how
much time workers need to build a house, then divide the final
market price (that the end buyer paid) with their average monthly
income to see how much their time they had to spend to buy the
house. There is a difference between the first and the second time
price. Where did this difference go and is this justified?

We can compute time prices in general and start labeling
them on products and on market shelves. This is called the 2nd
Price and it could look like this:
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FIRST PRICE =
MARKET PRICE 7 €

SECOND PRICE =
poamEPRICE+D | 481 (h)s (287 (h)s+ 64 (h)s+130 (h)s) + PD

DAMAGE / _|_
\ J
TOTAL TIME NEEDED
FOR PRODUCTION PERMANENT
TOTAL TIME PRICE hd DAMAGE
SANITATION NEEDED AFTER
IN HUMAN SECONDS - (h)s PRODUCTION THAT HAS
BEEN COMPLETED v

SANITATION NEEDED AFTER
PRODUCTION THAT HAS NOT
BEEN COMPLETED

An example of a 2nd price label

Time price represents the socially necessary labor time and
PD means permanent damage at the current technology level. By
clearly labeling the second price beside market price we can cle-
arly see the discrepancies between various products. For example,
about 80% of all garlic comes from the People’s Republic of China
(Tridge.com, 2018). This garlic is more labor intensive as they use
chemicals against sprouting, pests and pathogens that must be
created (ABC.net.au, 2022), use forced prison labor with additio-
nal time price for guards (FT.com, 2018), they pollute the air and
water by ship transport, and this is not sanitized (EMSA.europa.
eu, 2023), yet Chinese garlic is way cheaper than locally produced
garlic (BBC.com, 2019). Is this fair or is this a price pathology and
we need a better valuation system? Another example, this time
from personal experience, are lemons. The local supermarket was
selling lemons from Egypt and South Africa. The price for a ki-
logram was identical, 1,90 € for either country. So, the countries
are a whole continent and thousands of kilometers apart, but the
price is the same. Is this sane? In this example market prices are
the same, but time prices for these lemons are surely not equal
and this information would be made clear to us by The 2nd price
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labeling system. A great use of The 2nd price from an ecological
standpoint is also that we could calculate how many additional
jobs we need to create to clean after ourselves due to unfini-
shed sanitation. Furthermore, objective time prices can help us
anchor and limit subjective market prices through the power of
transparency and information. Price setters can set and stretch
prices, causing inflation, and time prices are a tool for limiting
this. Neoliberal proponents should also be happy with a tool like
this, as it helps to build perfect competition and perfect infor-
mation, which are the core ideals of their “free” market ideology
(TheGuardian.com, 2017).

The foundations for the 2nd price labeling system are already
in place. We could build upon and expand the existing energy
labels and ecodesign in the European Union, which, for example,
label energy efficiency of household appliances from A to G
(Commission.europa.eu, 2023).

If the purpose of Phase 1: The Encyclopedia of Work is just to
inform, and the purpose of Phase 2: 2nd Price is to simulate the
difference between market prices and time prices, the purpose
of Phase 3 is to fully apply time prices in practice.

Phase 3: Parallel global cooperative system

In my opinion, the best way forward is to create a fusion between
time banks and cooperatives with a digital currency based on hu-
man time, utilizing internet planning as a coordinating mechani-
sm. In this time-based currency, units of currency would be the
human hour — (h)h, human minute — (h)min, human second — (h)
s, etc. and this currency could be based on blockchain technology.
Some interesting practical steps in this direction have already been
made in the field of elderly care in Taiwan (Chen et al., 2022).
What is now known as time banking started with Robert
Owen and Josiah Warren, who were mentioned earlier. There
have been many iterations of this idea since (Hauhart, 2012),
but only recently have time banking advocates tried to establish
a global system, yet it is still based on individuals rather than
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whole communities and production chains. A good example of
this would be TimeRepublik, whose slogan is: “A timebank for
the internet era” (TimeRepublik.com, 2023). This organization
collected a couple of awards and received some media attention
recently (BBC.com, 2023). I spoke to the CEO & Co-founder of
TimeRepublik Gabriele Donati a couple of years ago. It became
apparent that they are focusing more on building friendships,
happiness and have more complementary ambitions towards
the current system. They were not thinking on the macro level
suggested here, which would amount to a parallel system to the
existing (dis)order. Perhaps this will change over time.
Cooperatives have a long history as well. The first coopera-
tives appeared as far back as in the 1700s, and Robert Owen also
played a part in this, as he is regarded as the founder of the orga-
nized cooperative movement. His own cooperative attempts failed,
yet the cooperative ideas he promoted caught on (Williams, 2007:
xiv, 1, 10). He was against market-based cooperatives and private
ownership, but these kinds of cooperatives proved to be the most
successful. In the end, cooperative business proved more popular
than cooperative communities. In 1844, the Rochdale Society of
Equitable Pioneers was established (Restakis, 2010: 34-40), and
they codified the Rochdale Principles of Cooperation, which beca-
me the standard for how to run a cooperative (Williams, 2007: 10).
The updated version of these principles still forms the foundation
of the cooperative movement of today, which is headed by the In-
ternational Cooperative Alliance (ICA). They define a cooperative
as an autonomous association of persons united voluntarily to meet
their common economic, social, and cultural needs and aspirations
through a jointly-owned and democratically-controlled enterpri-
se. The seven cooperative principles are: 1. Voluntary and Open
Membership, 2. Democratic Member Control, 3. Member Econo-
mic Participation, 4. Autonomy and Independence, 5. Education,
Training, and Information, 6. Cooperation among Cooperatives
and 7. Concern for Community (ICA.coop, 2023a). Nowadays, co-
operatives are not a marginal phenomenon. The World Coopera-
tive Monitor states that at least 12% of people on earth are coope-
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rators in one of the 3 million cooperatives on earth. Cooperatives
provide jobs or work opportunities to 10% of the employed global
population, and the 300 largest cooperatives or mutuals generate
$2,146 billion in turnover while providing the services and infra-
structure society needs to thrive (ICA.coop, 2023b). Cooperatives
could thus prove to be a vital element for a better future and are
most suitable for reforms as their capital is owned by their mem-
bers. A global cooperative of cooperatives could use time prices as
a basis for valuation in their internal market between members.
Private property is sacred in capitalism, and this would represent
transactions within the same “company”. If states would try to
challenge this, they would have to undermine the sanctity of pri-
vate property. We are living under the thumb of global oligopolistic
and monopolistic corporations, which act as quasi-states with little
or no restraint. Therefore, having an option to be a part of a global
cooperation or cooperations with better value for its members and
the environment would be a liberating experience.

Over the years, I have changed the name for internet planning
as it seemed prudent to do so. Now I prefer to call the internet
planning the askonomy. But what is an askonomy? We have two
main means of resource allocation on a macro level — “market”
and “plan”. Now we also have “ask”. The market is not very po-
litical, plan is not very democratic, but ask is both political and
democratic. Ask is a system that simply asks members of a society
(via the internet) questions like what products and services do
they want from their economy, how much they want to work to
get them and similar political questions. Deliberation here is key.

What does an askonomy also do? It replaces the subjective
price signals introduced by Hayek, which are indirect, with di-
rect signals communicated from individuals via the internet and
enables an economic system based on more fixed and objective
prices — time prices. A price signal is a change in the price of go-
ods or services which indicates that the supply or demand shou-
1d be adjusted (Capital.com, 2023). Hayek wrote in his seminal
work The Use of Knowledge in Society “fundamentally, in a system
where the knowledge of the relevant facts is dispersed among
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many people, prices can act to coordinate the separate actions
of different people in the same way as subjective values help the
individual to coordinate the parts of his plan” (1945: 526). Some
libertarian authors even claim that price is the only language that
everyone speaks (Ebeling, 2018).

But today there is no need to use such an indirect and ine-
fficient way of coordinating an economy anymore. The inventi-
on of the internet has opened up new possibilities for organizing
an economy. Imagine a big global online shop of all the produ-
cts and potential products available. Producers and consumers
would then cooperate directly and communicate their needs and
expectations in real time, develop products together, order them,
and vote for the creation of new products. For example, if 20 pe-
ople preorder a red table, the factory then makes this table. This
system is much more responsive than the current one. For political
ecology, such a system would also be of value as overabundance
of unnecessarily produced objects is diminished and the burden
on our environment is lessened. Guessing needs is wasteful, while
knowing needs by products on demand is more ecological.

Another thing we should strive to surpass is our fixation with
licitation. There are many other ways of allocating resources. For
instance, merit, selection by lot or by brute force, but we as a ci-
vilization have a fetish for licitation. We directly use bidding in
auction houses or when we haggle. Price signals are indirectly also
a form of a licitation that takes more time. But we can imagine a
world where resources are more evenly distributed. Here we could
use a list of rare resources. We already utilize a similar concept
with the EU Emissions Trading System (Climate.ec.europa.eu,
2023) but this list would be per capita. For example, ownership of
aluminum could be limited to 3,000 kilograms per person. Then
if somebody really loves aluminum and does not have enough of
it, they can get some from the quota of another person, exchange
some other rare resources with them in return or co-own bigger
aluminum products. We really should not conflate rare and mass
products. This is good for profit, but not for much else. Obfusca-
ting only serves particular people, not everyone.
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We have now explored how an alternative could be imple-
mented, but we have not addressed the core question yet.

The core question = life exchange rate

The starting point is this. If one is self-sufficient, one does not
need society. But who is self-sufficient today? Do we grow all
our own food? Do we create all the materials for our clothing
ourselves? Do we mine all the metals needed for our laptops by
ourselves? If we are not self-sufficient, we need society to survive,
and the division of labor comes into play. Emile Durkheim’s do-
ctoral dissertation was on this topic (organic solidarity is a useful
concept related to our subject). In The Division of Labor in Society
he wrote that “the time has passed when the perfect man was he
who appeared interested in everything without attaching himself
exclusively to anything, capable of tasting and understanding
everything, finding means to unite and condense in himself all
that was most exquisite in civilization” (1893: 42).

Let us look at a simple case of just two vital jobs: a farmer and
a plumber. If a farmer spends 1 second of his life doing his job for
a plumber, what number of seconds of his life must the plumber
spend doing his job for the farmer in return? This is called the
“life exchange rate”. But what is a fair life exchange rate? 1 second
of life for 1 second of life? 1 second of life for 2 seconds of life?
1 second of life for 0.5 seconds of life? The answer is that these
are political questions.

We could also look at domestic work. What is a fair life
exchange rate for domestic work between partners, for example,
a woman and a man? Is it 1 second for 0 seconds (the man does
not contribute)? Is it 2000 seconds for 0 seconds (the man still
does not contribute)? Or should it be 1 second for 1 second?

Another area is work between countries. What is a fair life
exchange rate between a worker in Germany and a worker in
China (calculated from disparity of wages)? If a worker in Ger-
many works for 1 second, should a worker in China work for
1.5 seconds? Should they work 2 seconds in return? Or perhaps
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3 seconds or more are optimal for chasing the elusive maximum
profit around the globe?

And lastly, we can apply the life exchange rate concept to the
ratio between the main classes. What is a fair life exchange rate
between a worker and a capitalist? Is it 1 second of worker’s life for
0 seconds of the life of the capitalist (the capitalist does not work)?
Is it 2,000,000 seconds for 0 seconds (the capitalist still does not
work)? Or is it 1 second for 0.05 seconds (because the capitalist
had to resell company stocks)? To recap. A life exchange rate of 1
to 100 means that for 1 hour of life one gives to society, one takes
100 hours of life/social labor from the other members of society. It
is not about pay discrepancies, it is about life discrepancies.

Why is this important? Memento mori. Our time on this
Earth is limited. We can talk about the time capital each of us
has. For example, Hannah Arendt had a time capital of 69 years,
1month, and 20 days. That is 25,253 days or ~2,181,859,200 secon-
ds and then she died (Gorman, 2008: 118). The life expectancy
at birth in the EU was 80.1 years in 2021 (Ec.europa.eu, 2023),
and in the USA it was 76.1 years in 2021 (CDC.gov, 2022). So,
is it normal that a second of one person is worth more than a
second of another person? Should work and life not be mutually
recognized and respected if we utilize a division of labor? Henry
David Thoreau wisely reflected:

If it is asserted that civilization is a real advance in the conditi-
on of man, and I think that it is, though only the wise improve
their advantages, it must be shown that it has produced better
dwellings without making them more costly; and the cost of a
thing is the amount of what I will call life which is required to
be exchanged for it, immediately or in the long run. An average
house in this neighborhood costs perhaps eight hundred dollars,
and to lay up this sum will take from ten to fifteen years of the
laborer’s life, even if he is not encumbered with a family estima-
ting the pecuniary value of every man’s labor at one dollar a day,
for if some receive more, others receive less; so that he must have
spent more than half his life commonly before his wigwam will
be earned (Thoreau, 1854: 31).

28



Conclusion

A case has been made for the necessity to talk about market pri-
ces and compare them to human time prices. Transparency and
knowledge derived from this could stem some excesses of capita-
lism. Some other concepts have been introduced that might prove
helpful but need to be tested. They are all based on experiences
and ideas from the past that have been recombined in a novel way
and upgraded by the application of new technology. Besides “mar-
ket” and “plan”, “ask” could be introduced as an allocation and
coordination mechanism for our economy. Cooperatives could
lead the way. We might introduce a list of rare resources. Labeling
permanent ecological damage and time prices on products could
change the behavior of consumers. But we have no illusions. Just
implementing The Encyclopedia of Work is a huge undertaking
and political will for it is not necessarily present, as some people
profit from the existing arrangement of things. It was suggested
that we make life exchange rates a vital topic of our debates about
the future. If we are to have a future at all, focusing on practical
utopias and designing them would also be wise, as the biggest
existing classic utopia by far is that we can continue with the eco-
nomy as we have now for an unlimited amount of time. Alternati-
ve possibilities are here, the goal is now to put them into practice.
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Integrated Sustainability
Optimizations as a Tool for
Industry and Politics - The
Concept of a Multi-Level
Lifecycle Sustainability
Optimization Framework

Abstract: Existing frameworks of strategic sustainable development
(SSD) do not solve the problem of reallocating the planetary boundaries
(PBs) (e.g., the remaining European Union (EU) greenhouse gas
budget) to targeted sectoral measures, or one level below that, deriving
environmental impact caps for products and services (e.g., the heavy-
duty vehicle (HDV) propulsion technology and design for a specific
use-case). This poses a problem for both policymakers and industry.
Two theoretical case studies of the developed single-level lifecycle
optimization (LCSO) framework are brought forward: One of the
Austrian strategic measure pathways to climate neutrality, and one of
the early-stage development of HDVs. The existing dependencies are
presented and subsequently embedded into the idea of a multi-level
LCSO framework. Hence, this contribution aims to explore and (further)
develop the multi-level LCSO framework as a tool for industry and
policymakers to (i.e.) effectively allocate the remaining greenhouse gas
(GHG) budget and achieve the goals of the Paris Agreement. With further
refinements, the framework might ultimately introduce comprehensive
strategic sustainable development (SSD) at all levels. Current challenges
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of realizing the framework are given, as well as required steps of testing
and adaptation, refinements, and further methodological developments.

Keywords: strategic sustainable development, single-level lifecycle
optimization (LCSO), greenhouse gas, Paris Agreement, multi-level
LCSO framework, industry, policymaking, climate neutrality.

Introduction

The Paris Agreement marks a major turning point in global ef-
forts to combat climate change (Estrada, 2021), with the goal of
limiting global warming to well below 2 degrees Celsius above
pre-industrial levels (United Nations UNFCC, 2015). To achieve
this ambitious goal and to enable the transition to a climate-ne-
utral future, strategic allocation of the remaining greenhouse
gas budget to emitting sectors, and in particular to products and
services within those sectors is critical.

Current legislative and institutional frameworks have recogni-
zed the urgency of climate action and implemented measures and
frameworks, such as the EU Emissions Trading Scheme (EU ETS)
(European Commission, 2023b), the proposed EU-wide supply cha-
in due diligence law proposal (EU Commission, 2023a), and corpo-
rate social responsibility (CSR) (United Nations UNIDO, 2023).
However, existing frameworks of strategic sustainable development
(SSD) do not solve the problem of reallocating the planetary boun-
daries (PBs) (e.g., the remaining European Union (EU) greenhouse
gas budget) to targeted sectoral measures, or subsequently, deriving
environmental impact caps for products and services (e.g., the he-
avy-duty vehicle (HDV) propulsion technology (called powertrain)
and design of its various components for a specific use-case). This
poses a problem for policymakers to develop top-down policies and
for industries to develop bottom-up solutions. (Hsu et al., 2020).

To close this gap, the innovative approach of , Lifecycle Susta-
inability Optimization” (LCSO) is a possible solution (Wolff et al.,
2021), applying an optimization on top of the method of lifecycle
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sustainability assessment (LCSA). The latter can combine eco-
logical lifecycle assessment (E-LCA; analysis of environmental
impacts such as global warming, ozone depletion, ocean acidifi-
cation, chemical pollution, etc.), lifecycle costing (LCC; analysis
of economic impacts on investments, operating costs, and exter-
nalities), and social lifecycle analysis (S-LCA; analysis of social
impacts such as human rights violations, fair labor conditions,
cultural infringements, etc.) to provide a holistic perspective on
the environmental, economic and social aspects of products and
services (Hoogmartens et al., 2014). In the subsequential optimi-
zation, the possible variable bandwidths (e.g., magnitude of legi-
slative measures or physical limitations of HDV components) are
defined first as the solution space. Then, the best suited configu-
ration of the variable values within the solution space is found by
applying an algebraic or generational optimization algorithm. By
integrating LCSO into strategic sustainable development (SSD)
processes, the identification of opportunities for optimization
across the entire “lifecycle” can be enabled (Bouchouireb, 2023) —
scalable from products and services, to the sector level.

The current state of the author’s research shows the first con-
crete concepts of specific single- level LCSO frameworks, as well as
the derived general single- and multi-level LCSO frameworks. Te-
sting of the specific single-level LCSO frameworks of the exempla-
ry case studies (of the optimization of the identified strategic le-
gislative measures to reach climate neutrality in Austria and the
optimization of HDV designs for specific use-cases) are underway.
However, these case studies are just exemplary representatives of
their respective optimization subject (economies and products,
respectively) and may be substituted by other SSD challenges.

Further research will undoubtedly lead to the development
of the idea of the multi-level LCSO framework presented in this
contribution. The research design is hereby structured around
the following research questions:

RQ1: How shall a lifecycle sustainability optimization (LCSO)
framework be designed to allow optimizations on different levels
(sectors and products & services)?
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- RQI.1: How can the vehicle design be optimized from a
sustainability impact perspective while fulfilling the relevant
functional requirements for the powertrain?

- RQ1.2: How can the sector design be optimized from a
sustainability impact perspective while fulfilling the “no-regret
options” requirements?

- RQ1.3: Which (environmental, social, economic) aspects can
be included in the target functions of the lifecycle sustainability
optimization framework at which design process stage?

Hence, this contribution aims to explore and (further) develop
the framework of integrated LCSO as a tool for industry and po-
licymakers to effectively allocate the remaining GHG budget and
achieve the goals of the Paris Agreement, ultimately introducing
comprehensive strategic sustainable development (SSD) at all levels.
The theoretical case study of the Austrian economy and the heavy-
duty vehicle (HDV) optimization are applied exemplarily. In doing
so, it presents the idea of policymakers specifically deriving legally
required measures and optimizing sectors in a structured manner
(top-down approach), while the industry can specifically optimize
their products and services with LCSO (ideally based on the given
legal sector roadmaps). In particular, the scalability and analogies
between product & service optimizations and sector optimizati-
ons will be explored. This should enable both for policymakers to
align and introduce legislation and frameworks, and for industry
to develop and place products and services. Thus, this contribution
shows the potential of the not yet fully developed LCSO framework
to address the complex task of sustainable development and the
management of the global climate crisis in a complementary way
on several levels (policy and industry).

Background

The idea for the LCSO framework is to enable strategic susta-
inable development (SSD), hence connecting very diverse opti-
mization challenges and disciplines. For that reason, extended
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background information on the various dimensions is provided,
to help the readers of specific disciplines to follow along.

Lifecycle (sustainability) assessment

Lifecycle Assessment (LCA) is a method for holistically assessing
the impact of a product or service over its entire lifecycle, from
raw material extraction through production and use to disposal.
The general lifecycle idea in LCA is that a product or service is
not considered in isolation but in the context of all associated
processes and activities.

The most common approach is the ecological LCA (E-LCA),
which was developed in the 1990s as a method for evaluating the
environmental impact of products over their entire lifecycle (Bjorn
etal., 2020). They are used to quantify environmental aspects such
as greenhouse gas emissions, resource consumption, and waste
production, and to compare products or processes. However, it is
important to note that currently used E-LCA tools (sphera, 2023;
iPoint, 2023; GreenDelta, 2023; Brightway Developers, 2023; Pré
Sustainability, 2023) primarily provide relative assessment results
(Pré Sustainability, 2023). Thus, current E-LCAs do not provide an
unambiguous result as to whether the product/process assessed is
sustainable, but only a comparison to alternatives and associated
lower impacts. Therefore, a visible trend in the scientific commu-
nity is towards formulating absolute impact indicators (Ferretto et
al., 2022; Luukkanen et al., 2021) or establishing relationships with
absolute benchmarks (Doka, 2015; Pehrson, 2020), predominantly
to ensure compliance with set climate targets.

Lifecycle Costing (LCC) is a concept used to evaluate the total
cost of a product or service over its entire lifecycle. It allows compa-
nies, governments, and other stakeholders to consider not only the
initial cost but also the costs associated with operation, maintenance,
use, recycling, and disposal. The benefit of LCC is that it provides
a comprehensive financial analysis that includes all relevant direct
cost factors. It helps companies optimize costs over the entire li-
fecycle rather than focusing solely on short-term acquisition costs
(Norris, 2001). LCC enables informed decision-making to identify
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economically efficient and environmentally sustainable solutions.
In addition to businesses and governments, LCC is also used in re-
search for sustainability assessments (Larsen et al., 2022). It enables
the consideration of lifecycle costs versus environmental impacts
and supports the identification of cost-effective mitigation measures.

Social Lifecycle Assessment (S-LCA) is an emerging concept
that aims to evaluate social aspects along the lifecycle of produ-
cts or services. The development history of S-LCA is still com-
paratively short. It complements traditional environmental and
economic LCAs and helps to analyze the social sustainability of
products, services, organizations, or nations by capturing social
impacts such as labor conditions, human rights, health and safety,
social equity, and cultural impacts (UNEP, 2020).

Although S-LCA is considered a promising concept, it still
faces challenges in terms of standardization and operationaliza-
tion. There is currently no single S-LCA standard or universally
accepted methodology as the development of indicators, data so-
urces, and assessment methodologies for social impacts is com-
plex and requires further research and collaboration.

Some frameworks have been proposed to support and structure
S-LCA. The most used frameworks are the one developed by the Se-
tac Lifecycle Initiative (UNEP, 2020), the PSIA Handbook (Pré Susta-
inability, 2020), and the Social Capital Protocol (Social & Human Ca-
pital Coalation, 2019). Another approach is ,Doughnut Economics*
by Kate Raworth (2017), which integrates social and environmental
aspects in a comprehensive and sustainable economic approach.

More research is needed to further develop methods and
standardize impact pathways for S-LCA. There is a need to defi-
ne and operationalize social indicators, integrate local and cul-
tural differences, develop data sources, and create a common
framework for assessing social sustainability along the product
lifecycle (Furtner et al., 2021).

Integrating the three dimensions of sustainability also tac-
kled in LCAs leads to a so-called Lifecycle Sustainability As-
sessment (LCSA). It is a concept that aims to evaluate the com-
prehensive sustainability performance of products, services, or
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systems over their entire lifecycle, instead of purely environmen-
tal, financial, or social aspects (Larsen et al., 2022; Popien et al.,
2023). It helps companies, governments, and other stakeholders
make sustainable decisions by considering environmental, social,
and economic impacts throughout the lifecycle.

The history of LCSA’s development is closely linked to the
development of LCA and S-LCA. In recent years, the concept of
LCSA has evolved to provide a more comprehensive and integra-
ted assessment of sustainability. Various approaches have been
developed to address the complexity of sustainability assessments
and improve the comparability of results. However, there is cur-
rently no standardized framework in place. In addition, an incre-
asing number of tools and software are being developed to enable
LCSA to be conducted (Pré Sustainability, 2023). These tools ena-
ble the collection and analysis of data along the lifecycle and assist
in the assessment and visualization of sustainability performance.

Further development of LCSA focuses on several areas. One
important aspect is the development of uniform standards and
guidelines for conducting LCSAs. This would improve the com-
parability of results and enable better integration of sustainability
aspects into decision-making processes (Bjorn et al., 2020). In addi-
tion, as aforementioned, there is a need for a more comprehensive
integration of social aspects in LCSA (Hoogmartens et al., 2014).

Lifecycle optimization and design paradox

Lifecycle Energy Optimization (LCEO) and Lifecycle Sustainabi-
lity Optimization (LCSO) are approaches that aim to optimize the
energy consumption and sustainability performance of products,
services, or systems throughout their lifecycle. These approaches
combine mathematical models and optimization techniques to
quantify the potential for reducing energy consumption and im-
proving sustainability performance or to identify the best pro-
duct design or service design, respectively. Accordingly, these
approaches are particularly important in product development
and the design process (Bouchouireb, 2023).
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The underlying concept of LCEO and LCSO assumes that
the lifecycle of a product or system consists of different phases,
namely beginning-of-life (BOL; e.g., raw material extraction and
production), middle-of-life (MOL; e.g., use phase), and end-of-
life (EOL; e.g., recycling or disposal). Each of these phases is as-
sociated with a certain energy consumption and environmental
impact (O'Reilly et al., 2016).

The mathematical models consider various decision vari-
ables, such as the selection of materials, production processes,
transportation routes, and patterns of use and recycling. The goal
is to identify those decisions that reduce energy consumption or
maximize sustainability performance (Wolff et al., 2021). Energy
in this context, as the work of O‘Reilly et al. and Bouchouireb
(Bouchouireb, 2023; O'Reilly et al., 2016) points out, is to be un-
derstood as an environmental proxy that is intended to represent
a sufficient representation of environmental impacts.

An example of a mathematical model for optimizing energy
consumption is the linear programming model, which can be
formulated as follows (Bouchouireb, 2023):

EL (X)=Ep(X)+ Ey (X) + Eg(X) Wy

The formula describes the lifecycle energy (E;) as the sum
of Ep (the production energy), EV (the use-phase energy), Er. (the
end-of-life energy), and X (the set of design variables).

(EL (X)) @
Is subject to constraints of the form:

Ty (X)<0, 8

T (X)=0, @

Tmin (X) <X< Xmaxr (5)

In product development, the application of LCEO and LCSO
plays a critical role to implement optimizations of energy effi-
ciency and sustainability performance at the early stages of the
design process. By integrating sustainability indicators into de-
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velopment, potential improvements can be identified and imple-
mented before the product goes into production, which is when
many product characteristics and lifecycle phases have been de-
fined. This is described in the so-called , Eco-Design Paradox,”
which states that in the early phases of product development,
major improvements can often be achieved in terms of envi-
ronmental impact, while in the later stages of development, the
possibilities for further optimization are limited (Chebaeva et
al., 2021), as illustrated in Figure 1. This is because, in the early
stages of design, many alternative options and innovative approa-
ches are available to find more sustainable solutions. However, as
development progresses, decisions and investments are made that
make it more difficult to change already established designs or to
make significant improvements (Bouchouireb, 2023). However,
the eco-design paradox also implies that the uncertainties are
usually very high and information is incomplete in early design
phases. Hence, the validity is limited for optimization results at
the early stages of development (O’Reilly et al., 2016).

'y
High

Product knowletge information
available conduct sustainability
assessments

Possible sustainability
improvement

Low
Research and

» development
Concept Finished process
product

Figure 1: Visualization of the Eco-Design Paradox (Chebaeva et al., 2021)

In order to overcome the Eco-Design Paradox it is important
to follow a holistic approach which, on the one hand, considers all
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relevant environmental aspects at an early stage to avoid shifts of
burdens, and, on the other hand, manages to do so with a limited
data availability at early stages of development.

Dranka et al. (2021) depict that for the energy sector most
research was conducted on short-term market and cost optimi-
zations. However, there are some publications also focusing on
long-term optimizations of value chains and sectors (still main-
ly to reduce costs), with a few studies applying (environmental)
sustainability optimizations within their very own frameworks
like Kannegiesser & Giinther (2013), Atabaki et al. (2022), and
Reinert et al. (2022). Despite optimizing quite different aspects,
all of them share the main structure with an optimization goal,
a system model with specific variables, constraints, and require-
ments, and a defined target function. While some include all con-
straints or requirements within the system model of variables,
others state them explicitly as “external drivers” from nature,
society, politics, or the economy. Nonetheless, all utilize tech-
nology baselines as inputs for their system models, their results
do not allow to derive regulations for organizations, products, or
services. This link is only provided by studies like the one from
Guerrero et al. (2013), which focus explicitly on policy impact
optimizations for SSD. In summary, the link between SSD of eco-
nomies, sectors, policies, organizations, products, and services is
essential but seems to be missing.

Regarding the heavy-duty vehicle (HDV) context, state-of-
-the-art contributions have been made by Bouchouireb et al. (Bo-
uchouireb, 2023) and Wolff et al. (Wolff et al., 2021). Bouchouireb
optimizes specific aspects of HDV components to optimize the
overall vehicle over its whole lifecycle (Bouchouireb, 2023). Wol-
ff scales the various components of each respective powertrain
technology to derive the best-suited package for a generic use case
(Wolff et al., 2021). Hence, both tackle some of the challenges
described but there are still many important aspects that have
not been addressed. While Bouchouireb’s approach already hints
at the possibility to connect different levels of optimization, i.e.
connecting vehicle design with the underlying design of specific
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components, it remains unclear how to connect the product &
service level optimization to the upper levels (fleet level and sec-
tor level) within the framework.

Political landscape

The political landscape can be described as a multi-level system
(Wonka & Lange, 2014), which consists of the normative level
(the highest level at which globally accepted conventions and
frameworks are elaborated by the United Nations entities), the
strategic level (the link between the theoretical-ideological fra-
mework from the normative level and the actual implementati-
on, by creating operational (inter-)national guidelines through
the legislature of nation-states and similar political structures),
and the operational level (the application of concrete guidelines
within the theoretical-ideological framework by regional stake-
holders). In the following, these individual levels are explained in
more detail. First, the single-level LCSO framework is described
contextually, then the two theoretical case studies are presented,
and third, the case studies’ connection is elaborated within the
multi-level LCSO framework.

The normative level: UN agreements

The UN deals with all necessary dimensions ,to save succeeding
generations from the scourge of war“ (United Nations, 1945). In a
broader sense, this also means to establish justice and respect to
ensure human rights, social progress, freedom and self-determi-
nation of everyone, as well as securing standards of living for all
equally and to force international cooperation to solve economic,
social, cultural, humanitarian problems. This is attempted to be
achieved by, if possible, all states, jointly developing basic princi-
ples on the respective subject areas. These consequently serve as
overarching judicial guiding principles. Matviichuk et al. (2022)
calls these internationally ratified global guidelines ,universal
human principles,“ which would represent the link between ide-
ology and the striving society and legal system.
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As an example, due to its direct relevance for the develo-
pment of new HDVs, The Paris Agreement (United Nations UN-
CCF, 2015) sets the global framework in relation to global war-
ming (normative level; limiting the global climate change to well
below 2.0 °C warming) in order to protect the global society from
enormous environmental risks (IPCC, 2023). It requires all Par-
ties, including the EU, to take ambitious climate action in order
not to exceed the remaining GHG budget. The extent to which
nations must actually reduce their GHG emissions (or share them
among themselves) and how this translates to different sectors
(e.g., transportation) and, subordinately, to organizations, produ-
cts (e.g., HDVs), and services remains undefined at this normative
level and is task of the strategic and operational levels.

The strategic level: The Green Deal

In the political space of the European Union (EU), globally accep-
ted framework conditions meet a normative and cultural stru-
cture, forming a complex dynamic. The EU is mainly (but not
exclusively, as will become clear in the next chapter) concerned
with the strategic implementation of normative goals and thre-
sholds. The EU’‘s comprehensive response to the Paris Agree-
ment is the European Green Deal (European Commission, 2021).
It goes far beyond mere climate targets by also pursuing other
normative objectives (European Commission, 2018), and reflects
the EU’s commitment to building a carbon-neutral economy and
promoting sustainable development. Thus, in the course of the
long-term strategy of the European Green Deal, seven so-called
»building blocks” have been developed. Implemented strictly and
on its own, each building block comes close to achieving the
goal of climate neutrality by 2050. However, when implemented
synergistically, they are expected to fulfill the Paris Agreement:

1. Maximise the benefits from Energy Efficiency including
zero emission buildings

2. Maximise the deployment of renewables and the use of
electricity to fully decarbonise Europe’s energy supply
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3. Embrace clean, safe and connected mobility

A competitive EU industry and the circular economy as a
key enabler to reduce greenhouse gas emissions

5. Develop an adequate smart network infrastructure and
inter-connections

6. Reap the full benefits of bio-economy and create essential
carbon sinks

7. Tackle remaining CO, emissions with carbon capture and
storage

The focus here is on numerous sectors that are closely inter-
linked with one another. From energy and industry to transport,
agriculture, finance and education, the aim is to trigger signifi-
cant change and innovation to achieve a low-carbon and reso-
urce-efficient economy. A regulatory framework will be created
for all sectors in this regard. For some sectors, operational imple-
mentation is even specified at the EU level (more on this in the
next chapter). Overall, however, the successful implementation
of the Green Deal remains significantly dependent on how stri-
ctly the individual member states integrate the common strategic
framework into their own development pathways and translate
them into operational legislations.

The operative level: Specific regulations for products

The ambitious goals of the strategic level remain merely a potential
as long as they are not broken down to national and regional, or to
(sub-)sector and product levels. At the operational level, therefore,
attempts are made to derive concrete policy instruments within
the boundaries of the normative corridor and the strategic regu-
latory targets (Federal Ministry of BMNT Austria, 2017; Federal
Ministry of BMUB Germany, 2016). Since many of the issues to be
addressed here are significantly dependent on both cultural and
regional-political, as well as geospatial conditions (existing clima-
te, infrastructure, resources, etc.), often these policy instruments
need to be at the federal level or lower to ensure relevance and

45



acceptance (Vazhayil & Balasubramanian, 2012). Furthermore, it
must be possible to break down the specific policy requirements
down to the level of products and services. Only through concrete
and targeted implementation at all levels can the various hurdles
and challenges of the current generation be successfully overcome.

The EU Emissions Trading Scheme is an instrument used
under the European Green Deal to regulate at least the greenho-
use gas emissions of energy-intensive sectors and to ensure the
transition to a low-carbon economy (European Commission,
2023). This partially includes the production of HDVs, but not
the use and EOL lifecycle phases of the vehicles. Again, other po-
licy instruments, such as EU-wide emission standards, national
CO, taxes, tolls for GHG-intensive transport modes, tax relief
for investment and use of low-GHG alternatives, or mandatory
recycling rates play a crucial role here. These are currently de-
rived, or attempted to be derived, primarily at the national level
from the pledged Nationally Determined Contributions (NDCs)
(Federal Ministry of BMK, 2021). Difficulties exist, however, due
to a lack of tools to elicit the policy pathways with the greatest
societal support and the lowest total costs.

Effects on the ub-sector of HDVs

Particularly with regard to the transport sector, and specifically
that of HDVs, it is often not yet clear from a regulatory perspecti-
ve which specific policy measures will be implemented to which
extent in the individual member states (German Environment
Agency, 2021). Numerous policy instruments (due diligence act,
circular economy action plan, digital product passports, etc.) will
provide a tighter framework that can also be followed at the pro-
duct level in the near future. However, in the case of the transport
sector and HDV development there are no tools yet that are able
to evaluate the upcoming requirements in practice, nor are there
any frameworks that can capture the links from policy interven-
tions, through application and implementation in product deve-
lopment, to the final positive sustainability impacts. Thus, these
links between policy levels and operational implementations are
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missing, so that both, the top-down approaches lag far behind
the initial implementation deadlines, and bottom-up initiatives
cannot develop holistic concepts. Ultimately, this represents a
barrier for SSD (Bjorn et al., 2021).

Method

The approach is heavily based on system-science reasoning and
methods. Investigating the possible connections between the
optimization levels requires methodologically refined research,
which will be described in the following sub-chapters. As the
authors research just started, the following describes rather the
planned research outlook than the carried-out sequences.

Research design

In order to develop the main structure of the intended LCSO fra-
mework, a structured literature review was conducted followed by
a deductive research phase to frame and consolidate the state-of-
-the-art of scientific approaches and challenges, as well as concur-
rent settings of legislation & markets and product development in
the realm of SSD. The preliminary LCSO framework will be put
into computational experiments to examine (with the results of
case studies) the framework’s limitations and required adaptations
(currently in progress). The LCSO framework, probably adapted to
reduce identified limitations, shall then be revised in expert dis-
cussions. The author aims to conclude a LCSO framework ready
for application on the product-level, but also showing the potential
for multi-level optimizations on higher levels.

Structural literature review & deductive research

The literature review method is to evaluate published books, ar-
ticles, and other relevant sources critically and systematically
on a specific topic or research question. The primary purpose
of a literature review is to summarize, synthesize, and evaluate
the existing knowledge and research on the particular topic of
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LC(S)A and LC(S)O of products and particularly of HDVs, but
also of sectors and economies. It aims to identify gaps in current
understanding, highlight areas of consensus or controversy, deli-
ver possible linkages between the different topics and levels, and
provide a foundation for further research.

Regarding which literature will be included, peer-reviewed
scientific literature (e.g. peer- reviewed papers) will serve as so-
urces for methodological approaches and proposed frameworks,
whereas scientific literature and gray literature (e.g., process and
product information and legislative publications) will be conside-
red for upstream-specific background information and legislative
boundaries. Databases like SCOPUS or search engines, respecti-
vely, will be used for the identification of the literature.

The literature review on LCSAs and LCSOs of HDVs has been
completed and the resulting single-layer LCSO framework is in the
process of being revised by industry experts and tested in compu-
tational experiments and case studies. The literature review on
LCSAs and LCSOs of economies and industries is underway with
the first ideas of its single-layer LCSO framework conceptualized.

Computational experiments & case studies

A case study is defined as “an empirical inquiry that investigates a
contemporary phenomenon, in-depth and within its real-life context,
especially when the boundaries between phenomenon and context
are not clearly evident” (Yin, 2009, S. 18). Computational experiments
refer to a methodology that utilizes computational models and simu-
lations to investigate and analyze complex systems or phenomena.
Hence, they are the main techniques used in this research.
The methods are going to be used to evaluate the developed LCSO
framework regarding eventual use-case specific limitations, requi-
red methodological advancements, and the reproducibility, fidelity,
and uncertainty of the results. This also includes but is not limi-
ted to the simulations, lifecycle impact calculation, optimization
algorithm testing and application, parameter exploration, and
sensitivity analysis of products and services, but also of sectors
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or economies. Specifically, the optimization of HDVs is analyzed
on the product level and the optimization of climate neutrality
pathway measures of Austria on the economy level. Furthermore,
the assumed connections between the two levels or the effects on
each other, respectively, are going to be investigated.

Expert discussion

The method expert discussion refers to a determined conversati-
on topic within a group of knowledgeable individuals who possess
expertise, experience, or specialized knowledge in a particular
field or subject matter, in this case in sustainability assessments
and optimizations of products and services, sectors, and econo-
mies. The purpose of expert discussions is to facilitate in-depth
and focused conversations among experts to explore, analyze,
and generate insights, recommendations, or solutions related to
a specific topic or problem.

Expert discussions with practitioners and researchers are
crucial to answering the research questions, as only they can
provide the required insights into what challenges they common-
ly encounter at which design process stage and what information
they have normally given at that point. The exact design to con-
duct the expert discussions is dependent on the research partner,
respectively, if additional external expertise is required.

The author is currently finalizing the single-level LCSO fra-
mework of HDV development with results from expert discussi-
ons with industry partners and researchers of LCSO HDVs.

Preliminary results

This chapter describes the overall preliminary LCSO framework
and its anticipated capabilities to tackle several obstacles mentio-
ned in the current policy and industry context with case studies
of the Austrian economy and a separate one of HDVs as example.
It then provides an overview: First, on the logic behind the stra-
tegic LCSO framework in general; Second, on the intended appli-
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cation of the LCSO Framework for the Austrian economy; and
Third, on the conceptual application of the LCSO Framework for
HDV development. Ultimately, leading towards the chapter “di-
scussion”, the idea of connecting the presented two case studies
(and any other theoretical LCSO application of the framework) is
described and (in the chapter Discussion) deliberated on.

The general LCSO framework

The General (single-level) LCSO Framework is intended to suit as
a tool for strategic lifecycle sustainability optimizations of vario-
us prospective solutions. It consists of modular building blocks,
enabling it to be adaptable for the present topic on the one hand
and, on the other hand, to provide enough consistency for linka-
ges to its functioning and its context (more on that in the chapter
“4.4 The integrated multi-level LCSO Framework”).

Each optimization follows the same procedure, similar to the
one of a traditional LCA, as presented in Figure 2:
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Figure 2: The single-level LCSO framework.

50



1.) Scoping: The Systemic Environment of the optimization su-
bject, must be described in terms of constraining factors from na-
ture, society, economy, and technology and linked optimizations;
2.) Goal: the subject’s Need & Purpose must be narrowed down,
by scanning all lifecycle phases for the relevant sustainability
dimensions to derive the functional unit most suitable to mea-
sure the success of the optimization; 3.) Lifecycle Inventory: the
subject’s Variables must be identified and put into relation with
each other so that the resulting system models the real correla-
tions as well as possible. 4.) Lifecycle Impact Assessment: 4.1) an
adequate sustainability indicator must be chosen as a target fun-
ction for the optimization; 4.2) The optimization then manipula-
tes the identified and structured variables within the boundaries
given by the systemic environment and finds their optimal values
according to the set target function; 5.) Interpretation: The result
must then be put into context, meaning that the overall (absolute)
sustainability must be verified and that it must be included as
part of the Systemic Environment for subsequent optimizations.

Furthermore, the LCSO Framework offers the possibili-
ty to distinguish between development phases: Early develo-
pment phases of optimal solutions must be manageable despite
having little information available to work with — streamlined
single-layered optimization models are applied to evaluate first
approximations of optimal solutions of the subject. Contrarily,
consequential development phases can build on extensive foun-
dations of information — complex multi-layered optimization mo-
dels are applied to evaluate approximations of optimal solutions
of the subject and its sub-sets. The strategic development phases
are named according to the framework of Diaz et al (2021) from
product development, going from a so-called “Task Clarification
Phase” (dark gray), through the “Conceptual Design Phase” and
the “Embodied Design Phase”, to the “Detailed Design Phase”
(each proceeding phase colored in lighter gray).
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CSO Fraork: Case study of the austrian economy

The federal ministry for climate protection (BMK) of Austria iden-
tified, based on leading Austrian research results, the potential me-
asures and their respective positive impacts to reduce greenhouse
gas emissions. Based on that it is hosting a website to “make poten-
tial development paths for the implementation of 2050 targets (and
any interim targets) [according to the EU budget allocations under
the Paris Agreement] transparent and to support the coordination
process for long-term strategies.” (Federal Ministry of BMK, 2021)

This was taken as the main source for this exemplary LCSO
framework of the Austrian economy, which is depicted in Figure 3:
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Figure 3: Single-level LCSO — a case study of the Austrian Economy.

The LCSO framework was applied as follows:

1. Systemic Environment: The Paris Agreement (“Globally
Accepted Constraints”) and, a level deeper, the European
Green Deal (“Regionally Accepted Constraints”) are taken
as Systemic Environment, next to the omnipresent “Natural &
Social Environment” and “Availability of Technology”.
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Need & Purpose: Identified measures within all sectors
must be optimized (regarding their efforts and timing) to
stay within the Systemic Environment. The functional unit is
chosen as overall effectiveness [sustainability impact/$].

Lifecycle Inventory: Identified measures and the
corresponding variables and boundaries are implemented in
an impact-pathway model.

Lifecycle Impact Optimization

a. Target Function: An integrated sustainability indicator, inclu-
ding the ecological, social, and economic dimension is chosen.

b. Optimization: The variables with their corresponding
boundaries are optimized according to the set target function.

Interpretation: With the optimal set of measures regarding
their efforts and timing, staying within the Systemic
Environment will be assured, and the strategic realization
of corresponding investments and regulations will be
implemented as “Regionally Accepted Constraints” in the
Systemic Environment for optimizations of sectors (e.g.,
transport), sub-sectors (e.g., on-road transport), or even
specific subjects like HDVs.

LCSO Fraork: Case study of HDVs

The case study of HDVs was based on an extensive literature revi-
ew to identify the various variables of a vehicle’s components and

sub-components, as well as their configurations and dependenci-
es. The structure of LCSO framework itself is mostly based on the
research of Bouchouireb (2023) and Wolff et al. (2021), combining
their approaches and extending the multi-level structure:

1.

Systemic Environment: The Paris Agreement (“Globally
Accepted Constraints”), a level deeper the European Green
Deal (“Regionally Accepted Constraints”), and, another
level deeper, the result of the first case study are taken as
Systemic Environment, next to the omnipresent “Natural &
Social Environment” and “Availability of Technology”.
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2. Need & Purpose: Identified variables (a vehicle’s components
and sub-components) must be optimized (regarding their
composition and scaling) to stay within the boundaries of the
Systemic Environment. The functional unit is chosen as ton-
kilometer [tkm] for cargo transports.

3. Lifecycle Inventory: Identified (sub-)components are imple-
mented in an impact-pathway model and the corresponding
variables and boundaries.

4. Lifecycle Impact Optimization

a. Target Function: An integrated sustainability indicator, inclu-
ding the ecological, social, and economic dimension is chosen.

b. Optimization: The variables with their corresponding
boundaries are optimized according to the set target function.

5. Interpretation: With the optimal set of (sub-)components
regarding their composition and scaling, staying within
the Systemic Environment will be assured and the strategic
realization of optimized HDVs will be implemented in the
database of “Availability of Technology” as part of the Systemic
Environment for optimizations on higher optimization levels.

The case study HDV development is illustrated in Figure 4:

Systemic
Environment

| Need &
3 Purpose

! Variables

i Life Cycle
f Phases

! Target
f Function

Figure 4: Single-level LCSO — case study of HDV development.
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The integrated multi-level LCSO framework

The idea of an integrated multi-level LCSO framework is based on
the required linkages between the various levels of SSD. Whereas
on the level of products and services, organizations, and projects
exist as Lifecycle Assessment (LCA), Environmental Management
Systems (EMS), and Environmental Impact Assessment (EIA) as
tool, respectively, to evaluate their (ecological) sustainability per-
formance, their correlations and connections to upper levels like
sectors and economies remain unclear. The integrated multi-level
LCSO framework attempts to open the discussion on how these
linkages can be provided within a structured framework, theore-
tically operationalizing SSD on all levels conjointly.

To achieve that, the multi-level LCSO framework consists of
several single-level LCSO frameworks, which are connected thro-
ugh the enveloping Systemic Environment (and ideally through
an uniform sustainability indicator as target function as well),
as can be seen in Figure 5. The highest optimization level of the
multi-level LCSO framework, hereafter called Global Society Le-
vel, is defined by exclusively being limited to the “Natural and
Social Environment” and the “Availability of Technology”. Hen-
ce, its optimization subject is bound purely normative-ethical
questions such as prioritization of ,how much value does nature
have vis-a-vis humanity?” or “Which rights does every human
being and society possess?”, etc. It represents the overall strategic
sustainable development of the global society and includes the
vision of and for humanity, incl. economic systems. Therefore, it
is possibly comparable to UN agreements such as human rights,
the Climate Agreement of Paris, or the Sustainable Development
Goals (SDGs) and provides the specified “operating space” in whi-
ch the global society agrees to stay in. The results of the Global
Society Level are, hence, taken as “Globally Accepted Constraints”
into the Systemic Environment of embedded optimization levels.

Embedded into the Global Society Level sits the Regional Soci-
ety Level. It also tackles normative-ethical issues, but as regional
ideology and culture become more relevant, different optimiza-
tion topics are handled, such as “how should the importance of
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community aspects be weighted against good of individuals?*“.
It represents the overall strategic sustainable development of a
society within a country/culture/(large) region and includes the
optimization of the economic system and all sectors. However,
it is important to note that the Regional Society Level can be diffe-
rentiated into further sub-levels, as it may resemble all kinds of
geospatial and geopolitical units. Therefore, it can be distingu-
ished into several sub-optimizations within the Regional Society
Level. Taking the continent Europe as an example to be applied in
the multi-level LCSO framework, the highest level would be the
EU. For the optimization model, the EU could further be speci-
fied by its embedded member states, which themselves consist of
federal states, which in turn hold municipalities, etc. Despite the
possibility of more complex structures, the application scheme
as described for the Global Society Level remains the same on the
Regional Society Level (and all sub-levels): the optimization results
serve as additional boundaries for embedded optimization levels,
i.e. called “Regionally Accepted Constraints”.

Required to fulfill all additional constraints of the above are
optimizations carried out on the so-called Subject Level. This
includes optimizations of the design of products and services, or-
ganizations, and infrastructure projects, bound to its geospatially
related “Regionally Accepted Constraints” in addition to the glo-
bal and omnipresent ones. As the optimization models may vary
significantly, no further specification can be given. Nonetheless,
also optimization of the Subject Level can be described within
sub-optimization problems as well. The result of a Subject Le-
vel optimization resembles the development of the omnipresent
Systemic Environment elements. Whereas optimizations of pro-
ducts and services directly encompass their (strategic sustaina-
ble) development, which in turn leads to an adaptation of the
“Availability of Technology”, optimizations of organizations and
infrastructure projects alter the Systemic Environment of “Nature
and Society Constraints”. These SSD adaptations can thereafter
be considered by embodying optimization levels.
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Discussion and conclusion

As the multi-level LCSO framework is in progress of being refined
and no results of the case studies are available yet, the discussion
and conclusion are limited to the framework’s theoretical functio-
ning, limitations, and shortcomings for now. Nevertheless, the pre-
sented theoretical case studies allow for some discussion on both,
the single-level optimization, and the multi-level optimization.

Starting with the single-level LCSO optimization, it becomes
clear by looking at the presented case studies that the framework
is very flexible concerning the definitions within its required five
elements. On the one hand, this is necessary, as very different op-
timization problems require that degree of flexibility. On the other
hand, it may hinder identifying the most suitable definition for
the optimization problem at hand due to missing guidance. This
becomes especially true when considering that optimization pro-
blems of upper or lower levels may be strongly intertwined, in which
case streamlining of variables and scenarios may be required. The
same is true for the Target Function: as it is not fixed yet, neither
comparable results nor a functioning allocation between optimi-
zation levels can be provided. However, with the current LC(S)A
approaches available, the Target Function cannot be fixed without
compromising at least some of the framework’s applicability — no
current method is suited for assessments on all levels (from strate-
gic (sub-)global challenges of economies, ethics, and well-being to
specific projects, organizations, products, and services).

This brings us to the multi-level LCSO framework, for whi-
ch the just-mentioned aspects of a required fixed Target Functi-
on and streamlining of variables and scenarios are true as well.
However, the multi-level LCSO framework holds an additional
challenge, namely the Systemic Environment. While in single-level
optimizations the Systemic Environment can be described for each
application individually to suit the challenge at hand, connecting
several single-level optimizations to a multi-level construct requ-
ires the uniformity of the Systemic Environment. From this follows
the requirement to use the same (for the optimization framework
adapted) datasets for the Systemic Environment.

58



Despite the challenges, the author of this contribution argues
that a multi-level optimization framework is required to connect
the different levels and dimensions to finally enable SSD. So, what
does it take to take this idea a step further?

Most important seems the discussion with experts of diffe-
rent disciplines to concise (and correct, if necessary) the structu-
ring, illustration, framing, and wording of the framework to make
it comprehensive for all practitioners. This feedback round should
be accompanied by simultaneous testing and refining of the cur-
rent state of the single-level LCSO framework. Interlinked single-
-level LCSO studies should then be analyzed conjointly, to define
the necessary degree of streamlining of mutual/similar variables
and scenarios to structure the multi-level LCSO framework in
more detail. This partly also entails the structuring of the datasets
of the Systemic Environment. Lastly, a uniform (absolute) susta-
inability indicator must be developed allowing to reference results
from one to another optimization level and vice versa.
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Just sustainability
transformations by deliberate
social collaboration: furthering
the learning-oriented

‘docking phenomenon’ in
public institutions to enhance
engagement, diversity, equity
and inclusion

Abstract: Just sustainability transitions are increasing called for to
address contemporary socio-environmental challenges. Contributing
to the field of collaborative transitions governance, we investigate how
engagement can take place in ‘docking’ procedures, such as processes
of transformative social learning occurring between ‘expeditions),
characterised by reformative and transformative learning logics, and
‘cruise ships; employing a conformative learning logic. In this empirical
study, social engagement is explored through transdisciplinary research
with mission-oriented public sector initiatives and organisations in
Sweden. They collaborate with various societal actors to innovate their
work inclusively or to bring about systemic transformation collectively.
By learning from their experiences, we identify three spheres of
engagement based on different forms of involvement, communication,
and learning. These are categorised as: consultation for cruise ship
processes (sphere I); participation in expedition processes (sphere II); and
co-creation in docking stations (sphere III). In particular, the second and
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the third spheres empower societal actors to explore uncharted waters,
see how to be together differently in the system and how to transform
the system together. Such an enabling approach fosters the development
of responsibility and response-ability, but needs to be further studied
to gain a more comprehensive understanding of participatory and co-
creative dynamics (e.g., by extending engagement to a broader variety
of actors, including fringe stakeholders, or analysing power dynamics
in depth). Thus, this initial exploration is the beginning of a deeper
study on engagement in docking, but it can be considered a first step to
foster collaboration and transformative social learning in navigating just

sustainability transitions.

Keywords: docking, expedition - cruise ship framework, just
sustainability transitions, social engagement, transformative social
learning.

Introduction

In the face of the contemporary socio-environmental challenges,
we are not all in the same boat. There is a variety of ships on the
sea, from oil tankers and super-yachts to migrant vessels and cano-
es, and there is a broader more-than-human world under and arou-
nd water. The impacts of climate change and environmental degra-
dation have affected, are affecting, and will affect very differently
different societal groups and ecosystems (Buchanan and Mathieu,
1986; Bullard, 1999; Ikeme, 2003; Lazarus, 1994; Mohai, Pellow,
et al., 2009; Walker, 2012). According to Swyngedouw (2013), the
cataclysmic imaginaries forecasting environmental apocalypse are
perpetuating illusions since the socio-environmental Armageddon
is already here for many. Acknowledging this allows addressing
existing and imminent distributive injustices such as inequity of
environmental costs and benefits, lack of recognition, and exclusi-
on, and moving towards just sustainability, environmental justice,
and equity (Agyeman, 2013; Bullard, Agyeman, Evans, 2003; Pel-
low, 2017; Schlosberg & Collin, 2014).
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Sustainability, justice, and equity have plural and contested
meanings (Pickering et al., 2022; Dryzek, 2022; Rawls, 2017; Sen,
2008; Shelton, 2007). However, a focus on these is fundamental
in making complex choices to achieve the transformative change
(Bennett et al., 2019; Leach et al., 2018; Martin et al., 2020; Pic-
kering et al., 2022) urgently needed at a system level in response
to contemporary persistent sustainability challenges (Kohler et
al.,, 2019; Loorbach, Frantzeskaki, & Avelino, 2017; Scoones et al.,
2020). As processes of transformative change, just sustainability
transitions foster a dual commitment to human well-being and
sustainability, by ensuring social justice and quality of life wit-
hin the ecological boundaries for current and future generations
(Swilling et al., 2016; Kaljonen et al., 2021; Jenkins et al., 2018;
McCauley and Heffron, 2018; Bouzarovski, 2022).

Several multidimensional approaches to social justice (e.g.,
Fraser, 1995, 2008, 2009) and environmental justice (e.g., Schlos-
berg, 2007) highlight three interlinked dimensions of justice whi-
ch are key in sustainability transitions: distribution, procedure,
and recognition (Kaljonen et al., 2021; Jenkins et al., 2018; Willi-
ams and Doyon, 2019). Distributive justice focuses on how mate-
rial and immaterial resources, harms, benefits, and opportunities
are distributed. (Kaljonen et al., 2021; Walker, 2012; Pickering et
al,, 2022). The procedural dimension stresses the importance of
fairness and participation in policy processes and decision-ma-
king with attention to inclusion and exclusion in the procedures,
and the capacity to exercise agency and influence the resultant
decisions (Kaljonen et al., 2021; Pickering et al., 2022; Williams
and Doyon, 2019). Recognitive justice requires that different
socio-cultural values, identities and practices are respected, ac-
knowledging historical injustices that affected minorities (Fraser
and Honneth, 2003; Hobson, 2003; Kaljonen et al., 202; Pickering
et al., 2022; Whyte, 2011, 2018).

It is increasingly recognised that socio-environmental poli-
tics and the governance of just sustainability transitions needs to
account for all three forms of justice. Especially, participation to-
gether with the understanding of differences should be placed at
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the centre (Huttunen et al., 2022; Ikeme, 2003). In sustainability
transition studies, most focus on participation and other forms of
deliberate actor-engagement has been in transition arenas and in
shielding or upscaling niches (Holscher et al., 2019; Huttunen et
al., 2022; Loorbach, 2010; Vof3, Smith, and Grin, 2009). However,
this approach has been considered too limited or narrow since
broader participatory and collaborative transition processes hold
potential for improved legitimacy and trust in policy processes,
participants’ learning and empowerment, and enhanced policies
delivery (Bartels and Wittmayer, 2018; Chilvers and Longhurst,
2016; Chilvers et al., 2018; Huttunen et al., 2022; Warren, 2009).
Such participatory processes are characterised by different degre-
es of participants’ involvement, communication, collaboration,
and influence (Fung, 2006; Huttunen et al., 2022), but in order
to be effective these should involve knowledge exchange, equ-
al consideration of different arguments, questioning of original
positions or power relations, and transformative social learning
(Huttunen et al., 2022; Macintyre et al., 2018; Moore, 2016; Vof
and Bornemann, 2011; Vof3, Smith, and Grin, 2009).

According to Collins and Ison (2009), a focus on social lear-
ning in participatory processes would help stimulate new ways
of thinking about the nature of the issue at hand and dive deep
into inquiries not only about the means, but also the meanings of
participation. Social learning takes place when individuals and
groups use dialogue to address problems together by surfacing
assumptions with reflexivity, experimentation, and initiation of
novel approaches (Slater & Robinson, 2020; Wals, 2009; Wals &
Rodela, 2014). Learning in collective settings requires situated en-
gagement with others to recognise the diversity of mental models
or epistemological constraints and it allows understanding the
complexity of the situation from a systemic perspective (Collins
& Ison, 2009). Thus, participation as social learning stimulates
enacted responsibility and enabled response-ability (Ibid.); it can
produce novel collective knowledge and actions to adapt and re-
spond to complex challenges (Slater & Robinson, 2020; Wells,
2012); and holds both instrumental and normative value (Slater &
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Robinson, 2020) since it can be seen both as an end, or as means
to an end (Claridge, 2004; Cleaver 1999).

Approaching participation both as a goal of democratic so-
cieties and as a means for transformative change, we aim to ad-
vance knowledge and support practice to promote the fair and
equitable engagement! of different societal actors in collaborative
sustainability transitions. In this paper, we build on the ‘expediti-
on — cruise ship’ framework including the emerging phenomenon
of ‘docking’ introduced in the next sections, to explore how the
participation and social learning of diverse societal actors takes
place in docking processes and contribute to address injustices
and inequalities in sustainability transitions.

The next section introduces the background with the expe-
dition — cruise ship framework and the concept of docking and
its application in public sector institutions in Sweden. This will
be followed by our findings of different spheres of societal enga-
gement in docking processes, and by a discussion situating these
results in their broader context of collaborative just sustainability
transitions. Lastly, we share some concluding remarks and ways
forward on enhancing engagement, diversity, equity, and active
inclusion in transformative projects.

Theoretical background: the ‘expedition -
cruise ship’ framework and the ‘docking’
phenomenon

To navigate sustainability transitions collaboratively with a learning
orientation, Holmberg (2019) and Holmberg and Holmén (2022)
introduced the “expedition — cruise ship framework”, based on di-
fferent logics (Fig. 1) that distinguishing between modes of gover-
nance that either maintain or transform complex systems. In this
paper, the analogy is used as an entry point to discern public sector
organisations (PSOs) modes for daily operations and innovation.

In our findings, we refer to ‘engagement’ and not to ‘participation’ to avoid confusion with
other models of participation and with the second sphere of engagement that describes
‘participation in the expedition and cruise ship processes!
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Cruise mode Expedition mode

Current structures, routines, etc. Current structures, routines, etc.
provide support hinder
Optimising and refining existing Thinking beyond existing systems
ststems

Goals, targets, steering, controlling Guiding principles, trust, autonomy,

flexibility
Measuring performances related to Creating space for exploration,
predafined results reflection and learning

Figure 1: Some differences between the cruise and expedition mode
(Holmberg and Holmén, 2023).

‘Expeditions’ are learning-oriented sustainability experiments
that negotiate direction and explore alternatives to the current activi-
ty, outside of existing structures and by thinking beyond established
systems; thinking together with multiple voices; thinking broadly
to experiment with various perspectives and imaginaries; thinking
behind symptoms to identify underlying causes and leverage points;
and thinking ahead to test new possibilities in practice (Holmberg,
2019; Holmberg & Holmén, 2022). Their focus is on ‘doing better
things’ and ‘seeing things in new ways), in line with generative do-
uble—loop learning, which questions long—held assumptions and
fosters the collective development of new ways of looking at systems
and operating in them (Garavan, 1997; Holmberg, 2019; Holmberg
& Holmén, 2022), or levels IT and III of learning that function refor-
matively and transformatively (Bateson, 1972; Holmberg & Holmén,
2023; Holmén, 2020; Winter et al., 2015). Expeditions create a space
for trying new ways and increasing the ability to explore and learn
together (Holmberg, 2019; Holmberg & Holmén, 2022). They offer
an opportunity to co-create and test alternatives in a small scale
without jeopardising the normal ways of operating: what works can
be adopted or adapted, and failed experiments become useful les-
sons (Holmberg & Holmén, 2022). By exploring uncharted waters,
expeditions can inform the cruise ship about risks and suggest new
routes for deep transformations (Ibid.), i.e. by learning which paths
that are desirable and how those can be navigated.
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In the work of Holmberg and Holmén (2022), ‘Cruise ships’
represent incumbent actors and institutions that are result-ori-
ented, focused on conducting their business as usual and opti-
mising it. Their aim is to ‘do things better’, in line with adaptive
single—loop learning, a basic, sequential, and incremental form
of learning (Garavan, 1997; Holmberg & Holmén, 2022), or lear-
ning level I that is conformative and transmissive (Bateson,1972;
Holmén, 2020; Holmberg & Holmén, 2022; Winter et al., 2015).
Cruise ships tend to think and operate in silos by dividing exper-
tise and addressing challenges with codified structures and
methods for monitoring, evaluating, following up, and steering
for the needs of day-to-day activities (Holmberg & Holmén, 2022).
They are important in the governance of a system and need to be
part of transitions, but they are often reluctant to or incapable of
adopting and adapting to learning not in line with incremental
or path-dependent modalities of change (Ibid.).

Expanding the expedition — cruise ship framework, Holm-
berg and Widbom (2020) introduced the concept of ‘docking
stations’ as platforms for transformative social and expansive le-
arning (Cranton, 1994; Engestrom, 2016; Macintyre et al., 2018;
Cf Mezirow, 1991, 1997) between expeditions and cruise ships.
‘Docking’ is not yet formalised in the literature, but is here trea-
ted as a sensitising concept (Bowen, 2006) that emerges from the
experiences and needs of practitioners and sensitises researchers
to further inquire into the phenomenon.

The concept of docking is emerging from and evolving with
the experiences of Swedish municipalities (e.g., Ale Kommun), co-
unties (e.g., Region Orebro Lén), and public agencies (i.e., the Go-
vernmental Agency for Innovation, Vinnova; the Energy Agency;,
Energimyndigheten; the Transport Administration, Trafikverket;
the Agency for Economic and Regional Growth, Tillvixtverket;
and the Research Council for Sustainable Development, Formas).
Most of these public sector organisations (PSOs) have been part
of the Transformativ Innovationspolitik (Transformative politics for
innovation) course annually organised by the Chalmers Initiati-
ve for Innovation and Sustainability Transitions (CIIST) where
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some have taken upon transdisciplinary research, projects and
initiatives involving backcasting expeditions and docking expe-
riments and the alike. For example, the Energy Agency, Formas
and Vinnova are launching and funding “Impact Innovation”, a
national strategic program for the 2030s which aims to drive
sustainability transitions through mission-oriented innovation
(Hill, 2022; Kattel & Mazzucato, 2018) based on collaborations
among agencies and actors from business, academia, public sec-
tor, and civil society (Impact Innovation, n.d.; Vinnova, n.d.).

Building on their experience, we interpret the docking phe-
nomenon as a learning-oriented process for systemic change, in
which the logics of expeditions and cruise ships meet and embark
on a transformative journey to collaboratively find new ideas for
innovation and transitions. By engaging in transformative soci-
al or expansive learning in exploratory processes, double—loop
learning allows co-developing new ways of operating in system
towards common objectives. The learning can be then ‘scaled up’,
to impact higher institutional levels by altering incumbent re-
gimes’ rules and logics, or ‘scaled deep’ to change people’s values,
beliefs, and norms, by promoting different perceptions, fostering
new mind-sets, and introducing alternative value systems, ways of
relating and knowing (Lam et al., 2020). Although these characte-
ristics are common in all docking processes, our ongoing research
on the phenomenon suggest that docking can happen in different
directions and with different goals. It can take place ‘inwards’ to
build transformative capacity internally in the PSO; ‘in between’
to transfer learning and innovate among agencies and actors; or
‘outwards’ to bring about systemic change in society.

Spheres of engagement in docking

As described in the previous section, to embark on a transforma-
tive journey, cruise ships need to acknowledge the necessity of a
shift from learning level I to levels II and III, by first sending out
expeditions to explore alternatives with a reformative learning
logic, and then docking it together with a transformative learning
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orientation. To understand how different actors interact and colla-
borate in these processes at the level of cruise ships, expeditions,
and docking stations, we propose a classification in three sphe-
res based on different learning logics, ways of being together and
communicating. The first sphere describes processes of consul-
tation for cruise ship processes. The second one is about active
participation in expedition processes. The last sphere represents
co-creation in docking stations. These spheres are listed according
to an increasing degree of involvement, responsibility, and trans-
formative potential, but they are all important in different ways
for bringing about change in collaborative transitions (Figure 2).

Conformative Reformative Transformative
learning learning learning

(Ways of learning)

Consultation

Participation Co-creation

F.-N
fess=g

b

(Ways of interacting)

<Monologues Debat Dialogue Deliberation>

Figure 2. Visualisation of the three spheres of engagement and the ways of
learning and interacting that characterise each.

Sphere I: Consultation

In preparation for transforming cruise ships through docking,
the PSOs involved in this study open up for engagement pro-
cesses. Before sending out expeditions, many PSOs conduct a
mapping of the system to identify the actors and key stakeholders
to include. The agencies then invite these groups for consulta-
tions to exchange information, listen to their expertise and ne-
eds. According to them, the societal actors “have a big say in what
kind of actions we are doing going forward we try to be mindful that
we don't just listen to the big voices or the incumbents, we try to un-
derstand the need for the whole ecosystem of actors that is needed for
us to reach the term for transformative goals” (Informant 11, personal
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communication, June 29, 2023). In these interactions, however,
communication mainly happens through monologues or deba-
tes. Some PSOs just listen to what participants say in response
to their questions or questionnaires. In other cases, some actors
may engage in confrontational debates (e.g., when they are not
satisfied with the provision of a certain public service or have
demands that are challenging). Although the learning resulting
from these exchanges holds potential for the PSOs to do things
better and identify the areas to further explore with expeditions,
the limited process of engagement does not offer other societal
actors the opportunity to engage in deeper forms of collective
learning. Participants are passively involved in collaborative tran-
sitions in the sense that their voice is listened to. However, they
do not have a space to question the conventional ways of ‘being
together as usual’ in consultations beyond suggesting marginal
improvements to the engagement settings, and they are not given
any power or responsibility to be part of deep transformations.

Sphere 2: Participation

To broaden the horizons and bring in new perspectives for syste-
mic transformation through learning level II, a wide range of
societal actors can take part in expeditions. An example is given
by the expedition of Ale municipality, in which it was explored
with citizens how to address complex challenges like inequalities
in income, education, and life expectancy. Two hundred intervi-
ews were conducted with the municipality inhabitants and ‘the
human encounter’ was voted among the thematic areas identi-
fied. To explore it, an expedition group was formed with politi-
cians, civil servants, and residents from different backgrounds.
Together, they went through the steps of a backcasting process,
discussing what characterises a desired future, how the present
state looks like, what is the gap between the two, and what acti-
ons can be taken to bridge the gap. This required interacting
with others through constant dialogue to listen openly to each
other’s perspectives and work collaboratively towards a common
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understanding in open-ended processes. Beyond some expectable
challenges, the participatory process is considered to have “been
very good working because the participants have been part of signing all
the steps. They don't feel like we're just giving them something, they‘ve
been part of it entirely” (Informant 12, personal communication,
June 29, 2023). Thus, partaking in expeditions gives societal
actors an opportunity to be directly involved and engage with
others through mutual learning to do better things, ‘be together
in better ways’ and collectively develop capacity to understand
and address the complex challenge faced. The participants share
responsibility in ensuring the quality of the participation and the
learning, but they need to take one step further with learning
level III in the third sphere to bring about transformative change
through docking based on such learning.

Sphere 3: Co-creation

Engagement in the docking station through co-creation enables
different societal actors, together with members of the cruise ship
and the expedition, to learn from each other through reformative
and transformative logics, and collectively bring about systemic
change. This third sphere has not yet been extensively explored
in practice, but the PSOs involved collaborate with each other in
strategic innovation programs and are interested in further deve-
loping transformative ways of engaging with other actors in such
spaces. In these innovation programs, docking can take place in
between public agencies working on a common mission or sharing
lessons learnt in separate projects. For this, expeditions are either
collectively sent out to explore a common question, challenge, or
issue of concern in context, or different organisations test alterna-
tives separately. Then, they come together to discuss the findings
in the docking station, where different logics and organisational
cultures meet to co-develop new ways of being together and new
ways forward for transforming the system collaboratively. The-
se discussions happen through deliberation by using dialogue to
understand each other and carefully examining the situation to
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take collective decisions towards a common directionality. For
example, the Impact Innovation Program is developing a new
docking platform named ‘accelerator’ to “collaborate in the new
programs with open doors in order to include or make it easier to
interact” (Informant 10, personal communication, June 20, 2023).
Taking part in co-creation in docking processes enables actors
to be directly involved, collectively learn from the lessons of the
expedition, and shift to learning level III that allows ‘seeing things
differently and changing these things together’. In doing so, parti-
cipants develop shared responsibility and response-ability to bring
about transformative change through deliberate and purposeful
transitions towards a negotiated and common direction.

Discussion

The need to “broaden out” and “open up” engagement processes is
increasingly recognised in organisations to address sustainability
challenges in pluralistic and polylogic ways (Brown & Dillard,
2014; Smith & Stirling, 2007; Stirling, 2008). Participation is consi-
dered essential for just sustainability transitions (Huttunen et al.,
2022; Ikeme, 2003), but there is a lack of critical engagement with
the meaning and means of participation in establishing what con-
stitutes meaningful inclusion, active and equitable participation,
as well as ensuring these in practical processes (Collins & Ison,
2009; Few, 2003). Addressing complex challenges in more collabo-
rative ways requires shifting to a relational notion of power. This
is described as something which circulates and is linked with a
systemic understanding and transformation of systems through
processes of social learning by combining enacted responsibility
and enabled response-ability (Collins and Ison, 2009).

Building on this, we introduce learning-oriented forms of
participation that take place in docking processes to collabora-
tively navigate just sustainability transitions. Moving beyond
hierarchical ladders of engagement (Arnstein, 1969; Collins and
Ison, 2009), we propose three spheres of participation characteri-
sed by different degrees of involvement and responsibility. These
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are translated in different ways of interacting and in various lear-
ning-oriented approaches to changing the ways of being together.
Shifting from the first sphere to the third one, participants move
from interacting through monologues or debates to communi-
cating, understanding each other, and collectively constructing
meaning through open-ended dialogues and focused deliberati-
ons towards a shared direction. This allows advancing from con-
formative learning level I (i.e., being together as usual or slightly
improving the ways of being together), to reformative learning
level II (i.e., doing better things together), and to transformative
learning level I1I (i.e., seeing how to be together differently in the
system and transforming the system by being together).

In the spheres, participation can be seen as means for trans-
formative change through collaborative sustainability transiti-
ons and social learning (sphere I and II), or as the goal of truly
participatory democratic societies (sphere III). Hamilton and
Ramcilovic—Suominen (2023) distinguish between inclusion and
transformation, with the former being described as a process for
social change that expands the same and reinforces hegemony,
and the latter as a process that opens up for novelty and leads
to radical outcomes of social change beyond what was before.
In sphere I, the type of engagement in docking processes refle-
cts inclusionary dynamics, with PSOs deciding top-down which
stakeholders to involve and how to consult them. Then, in the
second sphere, participants can engage in more transformati-
ve dynamics by setting off to explore uncharted waters. This
approach of going beyond the established and stepping into the
unknown needs to be taken collectively and relationally (Hamil-
ton and Ramcilovic—Suominen, 2023) and can lead to discove-
ring better ways of being together. Lastly, engagement in sphere
III is in line with Hamilton and Ramcilovic—Suominen (2023)’s
concept of transformation and it can be considered ‘enabling’.
An enabling approach fosters agency and response-ability and
it highlights uncertainties embedded in choosing aims and di-
rections for transformations with an emancipatory, hopeful, and
caring stance (Scoones et al., 2020).
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However, it is important to notice that the learning does not
occur in an equally distributed way among the actors involved.
Who learns and how deeply is different in each sphere. As men-
tioned in the description of sphere I, there the learning is mostly
in the hands of the cruise ship that ‘brain-picks’ or absorbs infor-
mation from the actors consulted. The latter get their voice heard
to some extents, but they are not really part of a learning process,
beyond personal lessons that can be derived from the experience.
In a similarly skewed process, the expedition’s participants are the
only subjects of the learning happening in sphere II. In it, actors
learn individually and collectively, testing alternatives on a smal-
ler scale, but not yet sharing the learning with the cruise ship. A
balanced but differentiated process of learning takes place in the
docking station. In it, the expedition learns how to challenge and
encourage the cruise ship to change: the cruise ship learns from
the expedition about the exploration’s findings: and all the actors
reflect together and learn how to transform the cruise ship and
the system they are embedded in inspired by the lessons learnt.

In addition to this, different actors not only learn in different
ways and to different degrees in each sphere, but also their room
of manoeuvre and legitimacy differs substantially. The three di-
mensions of justice in sustainability transitions guarantee fair-
ness and inclusion in decision-making, the respect of diversities,
and an equitable distribution of socio-environmental harms,
benefits, and opportunities. However, this does not fully accou-
nt for the power and power dynamics related to the knowledge
produced at different levels of learning. Only in the third sphere
all the actors involved should have equal opportunities to access
the co-produced learning. Together with the shared responsibi-
lity and response-ability, this empowers actors to develop and
exercise their agency in co-creating for transformative change.

Focusing on the empowering and emancipatory aspect, it
is of interest to further explore and broaden the participation
in docking processes to other actors who are, so far, excluded
from these spaces, such as ‘pirate ships’ from minorities or fringe
stakeholders comprising ‘poor, adversarial, weak, non-legitimate
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and divergent groups’ (Lyra & Lehtiméki, 2023, p. 406). Some of
these actors are often considered non-collaborative and seeking
to challenge the status quo in alternative ways with limited soci-
al acceptance or legitimacy (Lyra & Lehtiméki, 2023). However,
in just sustainability transitions it is important to consider and
include all voices, especially the ones of those who are the most
affected by the socio-environmental challenges addressed, and an
enabling approach to transformations should provide everyone
with equal opportunities to participate and access knowledge-
-power. Further research needs to be conducted on the topic,
but we hypothesise that an increasing diversity of actors involved
with diverse world views, frames, or epistemological constraints,
would enrich the complexity and richness of docking processes
and outcomes, as well as providing as better understanding of the
functioning of the three spheres of engagement.

Conclusions

This transdisciplinary research explored collaborative approaches
to just sustainability transitions. Learning from the experiences
of Swedish PSOs, our analysis showed that various societal actors
can contribute to transitions by engaging in docking processes in
different ways. We identified three spheres of engagement based
on different forms of involvement, communication, and learning.
The first sphere is characterised by limited involvement thro-
ugh consultation, interactions through monologues or debates,
and a conformative learning logic focused on being together as
usual or slightly improving the ways of being together. Engaging
in the second sphere entails a more active involvement through
dialogues, and a reformative learning logic that encourages par-
ticipants to do better things together. The last sphere is based on
a deeply active engagement through dialogue and deliberation
towards a common direction to see things differently and bring
about systemic transformation with learning logic level III.
These findings provide a first understanding of participati-
on in docking processes from the perspective of mission-orien-
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ted Swedish PSOs that aim to address sustainability challenges
in pluralistic and polylogic ways, and serve the public interest
through social learning for innovation and transformation.
More qualitative experiences, voices, and perspectives need to be
gathered from other stakeholders involved in the expeditions and
cruise ship processes with these PSOs, as well as from potential
actors who are excluded from these spaces (e.g., fringe stake-
holders). This would allow to see how the process is interpreted
and experienced by different actors, gather more comprehensive
perspectives on how to enhance engagement, and truly ensure
diversity, equity, and active inclusion in transformative projects.

This study will be completed with further transdisciplinary
cycles with the PSOs and societal actors involved in participatory
and co-creative forms of docking to include more voices and co-
develop more comprehensive and detailed tools or approaches to
enhance engagement in docking processes. Therefore, this pre-
liminary exploration is the beginning of a deeper study of enga-
gement in the phenomenon of docking, but it can be considered
a first step to promote collaboration in navigating just sustaina-
bility transitions.
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Looking for the Intersection
Between Spatial Equality
and Ecology in Municipal
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Abstract: The concept of ‘just transition’ is getting an increased academic
attention and spurs different fields to develop their own take on it. This
research report answers the academic call for a holistic understanding of
‘just transition; as it uses the framework of climate, energy, environmental
justice (CEE) to give a more comprehensive understanding in the
case study of Gothenburg. This is complemented by spatial justice
as Gothenburg is a segregated city and all large social projects (such
as climate transition) must be understood spatially, through multiple
realities with different geographical outcomes. Reading the city’s policy
documents “An Equal Gothenburg” and “Environmental and Climate
Programme’; this research report investigates eco-social integration (or
lack thereof) as a way of searching for ‘just transition’ on a policy level.
The analytical framework uses spatiality as a criterion and thereafter the
research report analyses subgoals in the two documents, in relation to
‘just transition’ understood from a CEE perspective. The overall picture
is that the eco-social integration stays on an overarching wording level in
one part of the “Environmental and Climate Programme”. The integration
is excluded in concrete subgoals and indicators; and therefore, the justice
perspective could easily be overlooked in actual work. Furthermore,
some areas are not related to justice at all. This is the case for energy
consumption, transportation and participation. Areas which need to be

Sara Malm wrote this article under the mentorship of prof. dr. Kristina Grange.
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included for a ‘just transition’ This research report is to be viewed as a
systematic starting point, from where further research is needed to better
understand the actual environmental and climate work carried out by the
municipality and the consequences this has for spatial justice in the city.

Keywords: just transition, City of Gothenburg, governance, conflicts,
synergies, eco-social integration, CEE, spatial, spatiality, environment, justice

Introduction

Since the turn of the millennium, the academic field of 'just tran-
sition’ is taking form and getting more and more attention. The
concept ’just transition’ is viewed from many different perspectives
and is seen as relevant e.g. in terms of labour rights, energy po-
verty, climate justice, environmental justice, sociotechnical system
transition (Wang & Lo, 2021; Heffron & McCauley 2018), spatial
justice (Garvey et. al. 2022) and public health (McMonagle 2021).

The concept was first used in the 70s by activists and labour
unions to strengthen labour rights in a time of mass layoffs from
industries that didn’t meet up to new sharpened environmental
requirements. Realizing that industry shutdowns and socioeco-
nomic restructuring were inevitable; workers chose to take up the
fight for labour rights in the transition; a just transition. (Wang &
Lo, 2021) Ever since academia picked up the concept it has been
broadened and come to interest a multitude of disciplines. Several
different definitions has been developed for what ’just transition’
means; leading to critique that a lack of common understanding
makes academic debates harder and undermines acceptance of
the concept in society at large. (Wang & Lo, 2021; Heffron & Mc-
Cauley 2018) The fact that the academic field of ’just transition’
is growing points to its relevance for our time and Wang & Lo
(2021) believe that the transition from fossil-based economies to
green economies has a risk of producing as well as reproducing
injustices in society if we do not specifically address justice thro-
ugh social transformation. (Wang & Lo, 2021).
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So how could ’just transition’ be understood? Both Heffron
& McCauley (2018) and Wang & Lo (2021) demonstrate the need
to incorporate perspectives from multiple academic streams to
provide a holistic view of just transition, even if the perspectives
they include differ from each other. This research report departs
from this need and make use of a holistic understanding as a the-
oretical framework for how a just transition could be understood
in a Gothenburg context.

Furthermore, this research report positions itself in gaps
pointed out by Wang & Lo (2021). They highlight the need for
empirical studies within the academic field. So far, focus have
been on theorizing about the concept and how it should be done.
Studying how just transition is understood and applied in practice;
how different ideas about what a just transition means conflict
with each other and what opportunities and problems arise, wou-
ld contribute with new knowledge to the research field. (Wang &
Lo, 2021) There have been studies that focus on local examples
(Kolde & Wagner 2022; Sovacool et.al. 2019) and the policy work
of different countries and regions for just transition has been stu-
died on a general level (Krawchenko & Gordon 2021). However,
the number of empirical local studies is still limited and there is
a continued need to deepen the knowledge of management and
governance for just transition in a local context.

In the case of Gothenburg, relevant research and insights has
been presented by Khan et.al (2020) as they studied eco-social
integration in urban sustainability governance in Sweden’s three
largest cities. They found more similarities than differences, sta-
ting that:

“[s/till, despite decades of work with local sustainable develo-
pment, most recently through the Sustainable Development Goals
and Agenda 2030, we find that environmental and social welfa-
re concerns continue to be managed as two quite separate topics
while apparent connections between them are not addressed in a
systematic way.” (Khan et.al. 2020: 13)
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Delimited projects and specific policy areas made measures
for eco-social integration, however comprehensive strategies for
integration were lacking and departmental separation was the
norm. Key insights from the study are which type of eco-social
integration that did occur and which type that were not. Khan
et.al (2020) writes that:

“the type of eco-social integration we observe in the three cities
relates primarily to local environmental issues such as access to
green areas, rainwater protection, urban gardening, and improved
local living environments. This is in contrast to conceptual work on
sustainable welfare, which emphasizes global issues such as clima-
te change, its social implications, and eco-social policy integration
as a way forward [6,7]. At the urban level, the most apparent con-
nections between ecological and social concerns seem to be those
that are tangible for local citizens and communities.” (ibid)

The challenges related to climate change were treated as en-
vironmental problems with technical solutions, whereas the social
implications were largely neglected. Also, ecological impacts of
consumption and lifestyles were found to be individualized as the
municipalities mostly addressed the issue in the form of advice and
information to households. Little attention was given to variations
in ecological footprints depending on socio-economic differences.

This research report serves as a starting point that lays
the ground to further research concerning just transition in
Gothenburg. Its aim is to give systematic focus to the two steering
documents “Environmental and Climate Programme” and “An
Equal Gothenburg”, in order to highlight synergies and conflicts
that could arise in between the documents’ goals in relation to
the concept ’just transition’. It acknowledges previous research
and conclusions made by Khan et.al. and to some extent, re-exa-
mines the matter. However, relevance is found in the in-depth
systematic approach in regard to scrutinizing each goal in both
documents separately as well as this reports extra focus given to
spatiality. As has been concluded, a systematic approach to eco-
social integration is lacking in Sweden’s three largest cities, and
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this report with its following, within the period of a PhD of four
years, has the aim to contribute to this systemization.

The City Management Office in the City of Gothenburg has
the overall responsibility for implementing the city’s steering do-
cuments. The PhD research will have its focus on the City Mana-
gement Office and the integration of the work for equality and the
work addressing climate change and environmental degradation.
As such the main research area is just transition in the local con-
text of the City of Gothenburg. As a starting point this research
report will look into the steering documents “Environmental and
Climate Programme” and “An Equal Gothenburg”, to highlight
how they could be understood and related to the academic field of
just transition, how the two documents overlap or overlook each
other and what synergies and conflicts that could be found. The
overall criteria for the research report is that the just transition
aspects could be studied geographically on a municipal scale. The
spatial dimension is considered as fundamental for Gothenburg,
which is a segregated city.

Main questions

1. How could the goals and subgoals within »Environmental
and Climate Programme« and »An Equal Gothenburg«
be understood based on different definitions of ’just
transition’ within the academic stream for climate, energy,
environmental and spatial justice?

2. How do »Environmental and Climate Programme« and »An
Equal Gothenburg« overlap, overlook each other and what
are the opportunities for synergies or conflict — in terms of
spatial just transition within the Gothenburg geography?

Theory

"Just transition’ is understood based on how the term is used wit-
hin the academic stream that integrates environmental justice,
climate justice and energy justice. (Wang & Lo, 2021; Heffron &
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McCauley 2018) This is complemented by spatial justice, as argu-
ed by both Heffron & McCauley (2018) and Garvey et. al. (2022).
Regarding the Gothenburg context, where there are large diffe-
rences in living conditions in different parts of the city (Goteborg
Stad 2017), this research report takes a position to include the
spatial dimension of how ’just climate transition’ could be un-
derstood in Gothenburg. Just as Soja (2010) argues that justice has
a geography and just as Massey (2005) believes that large social
projects must be understood through multiple realities that take
place spatially, this research report assumes that climate transi-
tion in Gothenburg results in different geographical outcomes.

Using a framework of ’just transition’, based on climate, energy,
environmental and spatial justice, gives focus to the distribution of
gains and losses spatially and between groups. It is a way to make
visible in what way the aspect of justice is integrated into the work
for climate transition, for which the City Management Office is
responsible. Synergies, conflicts and oversights between »Envi-
ronmental and Climate Programme« and »An Equal Gothenburg«
can be made visible based on how the governing documents relate
to the different definitions of ’just transition’. A special focus is gi-
ven to the spatial dimension of justice in terms of gains and losses
in the transition. Chosen academic stream also means that others
are ruled out, such as labour rights, socio-technical transition and
perceived justice by the general public.

Labour rights is not considered to be relevant to this research
report’s focus area, nor to be particularly relevant to Gothenburg
in general. However, it would be particularly suitable for studies
that focus on communities whose predominant economy is based
on industries that need to be phased out in the transition, for
example in Lysekil. Furthermore, this research report chooses
not to focus on the socio-technical perspective. Partly because
it misses important aspects of justice and partly because it is
governing, not technical innovations, that are in focus for this
study. When it comes to ’just transition’ based on perceived ju-
stice by the public, there is some relevance for the PhD research
that will follow this report, because legitimacy and anchoring in
Gothenburg can affect the action space for the City Management
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Office and relevant administrations. However, this perspective is
not the main focus and would at best supplement the perspectives
raised based on climate, energy, environmental and spatial justi-
ce. In terms for this research report, that serves as a starting point
for the PhD research, the perspective of perceived justice is not
relevant as it cannot be studied through a text analysis in policy
documents and it does not relate to any of the main questions
that are posed to the steering documents themselves.

Material and method

In the City of Gothenburg, the structure for how the city works for
equal living conditions and for environmental sustainability is two
separate processes. At a steering level the areas are separated into
two; each basing their work on a programme. Both programmes
are adopted by the municipal council and aim to be integrated
in all of the city’s committees’ and boards” work. Following the
two programmes, each of the areas have a different structure of
supporting documents that aim to concretize how to fulfil the
goals of the programmes. The name of the programmes are "An
Equal Gothenburg” and "Environmental and Climate Programme”.
In the aim to address justice within the climate transition in
Gothenburg; these two steering documents (and their supporting
documents, working groups, etc) are of high relevance. Starting
systematically from the goals and subgoals within the programmes
gives a foundation to continue research from; whether it be in
supporting documents, working groups, follow-up material or wit-
hin policy areas that more specifically aim to integrate the two
perspectives (such as within city planning). However, in the frame
of this research report the exclusive focus will be given to "An
Equal Gothenburg” and "Environmental and Climate Programme”.

The underlying method of this research report is content
analysis. I extracted the goals and subgoals of the two reports into
a matrix (see appendix). I systematically coded which of the subgo-
als that refer to the other document. As "An Equal Gothenburg”
was written before "Environmental and Climate Programme”, it
does not refer at all. So in this case, what is interesting is to whi-
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ch extent and where "Environmental and Climate Programme”
refers to "An Equal Gothenburg”. Thereafter I summarized each
goal and made an assessment if and how it could synergize with
the other document and contribute to a geographically more (or
less) just transition. Lastly, I made a remark on what theoretical
understanding of just transition the goal relates to.

"An Equal Gothenburg” is divided into four goals (A-D in
appendix). These four goals in turn have 5-7 subgoals each. "En-
vironmental and Climate Programme” is divided into three goals
(A-Cin appendix). These three goals in turn have 4 subgoals each.

Each of the subgoals in both steering documents have been
analysed if it relates to ’just transition’ and could be studied in
a geographical sense. The appendix includes short remarks on
each of the subgoals. The ones deemed to be directly relevant
(green marked in appendix) and those deemed to be secondarily
relevant (yellow marked) have been categorized as to which kind
of aspect of ’just transition’ that is applicable. Since one of the
criteria for the subgoals to be judged relevant is that it could be
studied geographically all of the relevant subgoals will have a
spatial aspect to them. However, the aspects of environmental,
energy and climate will vary in between the goals.

Discussion

Question 1. How could the goals and subgoals within “An Equal
Gothenburg« and »Environmental and Climate Programme« be
understood based on different definitions of ’just transition’ within the
academic stream for climate, energy, environmental and spatial justice?

”An Equal Gothenburg”

Goal A. "Create a good start in life and good conditions for
growing up”
Goal A concerns living conditions for children, the environment

they grow up in and the opportunities they get to create a good
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life. In terms of studying just transition, the two main themes
that occur as relevant in this section are (1) the access to biodiver-
se, green, social meeting spaces and (2) having the opportunity to
influence both the local environment and Gothenburg's work for
biodiversity and climate. The first theme could be understood as
environmental distributive justice and the second participatory
justice studied from a spatial point of view.

Subgoals

1. Give every child the possibility to develop to their full potential
Family centred way of working. Preschools and schools are im-
portant actors to even out living conditions. Secondary relevant
for study; as it could include strengthening mental access to na-
ture for health and social interactions.

2. Focus on early interventions

Early interventions so that children do not end up in serious pro-
blems. Socio-political with no clear climate perspective. Not relevant
for the study on just climate transitions with a geographic focus.

3. Strengthen grownups around children

Reaching out and supporting parents/carers of children, that are
in need. In order to support health and development of the child.
Secondary relevant for study; as health is interconnected with
spending time in nature and the interventions could strengthen
mental access to nature for child.

4. Promote children's language development in all arenas where
children and young people are

Interventions to strengthen language development in children
with extra need of support. Socio-political with no climate per-
spective. Not relevant for the study on just climate transitions
with a geographic focus.

5. Give children and young people the opportunity to strengthen
social networks and abilities

Interventions to use and create new meeting spaces for children
and youth, to enhance social cohesion and trust in society. It
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could imply both indoors and outdoor spaces. Outdoor spaces
could synergize with biodiversity. The geographic outlay of green
spaces/nature with a social meeting aspect is relevant to study as
a part of just transition.

6. Give children and youth the opportunity for participation,
influence and the right to be themselves

Interventions giving children opportunity to partake, be heard
and have influence in matters that concern their life. Climate
change and environmental degradation concern all children's li-
ves. Degree of influence or ways that opportunity to influence is
created can be studied geographically as part of a just transition.

7. Children and youth shall have accessible and meaningful
free time

Interventions to give children a meaningful spare time to en-
hance their development. It includes opportunities to partake in
culture, sports, associations and to be able to influence the local
environment. Having the opportunity to influence the local envi-
ronment could be studied geographically as part of a just transition.

Goal B. Create conditions for work

Goal B concerns interventions to close the gap between
employment market and people far away from employment. All
interventions are with a strong socio-political focus and are not
relevant to study from a geographic perspective on just transi-
tion. The goal has some overlap with just transition from the
perspective of labour rights. However, rather than focusing on
labour rights in a transitioning operation, it would be to make
use of the city’s transition in order to get people into the labour
market. The goal does not focus on the environmental or climate
labour market, although this could be included. In the cases the
subgoals could be studied from a justice perspective and could
be applied in transition work, it still isn't applicable to study ge-
ographically. Hence, all of the subgoals are excluded from this
study, as it has a defined spatial focus.
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Subgoals

1. Match skills to facilitate entry into the labour market
Interventions for Gothenburg city, as an employer, to recruit with
reasonable demands on competences. Not putting too big deman-
ds for the position, to make it easier to get an employment in the
beginning of a career. Not relevant for the study on just climate
transitions with a geographic focus.

2. Tailor education and learning to facilitate entry into the
labour market

Interventions to validify knowledge and experiences, to match edu-
cation and competence development on the right level. Not relevant
for the study on just climate transitions with a geographic focus.

3. Work to provide correct information to employers
Interventions aiming to give employers information about what
kind of support they can get when employing workers with spe-
cial needs. Not relevant for the study on just climate transitions
with a geographic focus.

4. Facilitate the first step into the labour market
Interventions for employing persons without a high school di-
ploma; where the position is combined with competence develo-
pment and reaching a high school diploma. Not relevant for the
study on just climate transitions with a geographic focus.

5. Broaden the possibility of entering the labour market

Interventions to stimulate social enterprises and labour coopera-
tives. As a way to give persons, with difficulties to get or keep an
employment, opportunity to integrate in the labour market. Syner-
gies could be found with biodiversity in the sense that such enter-
prises and cooperatives could enhance biodiversity (as in the case
of »Vigen ut«). However, these initiatives are less relevant to study
from a geographic perspective, which excludes them from the study.

6. Work for lifelong learning
Interventions to ensure adult education, as a way to give persons
without high school diploma the opportunity to compensate and
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enhance their employability. Not relevant for the study on just
climate transitions with a geographic focus.

7. Develop the employer role

Interventions for Gothenburg city, as an employer, to make use
of norm critical and non-discriminatory employment methods.
Not relevant for the study on just climate transitions with a ge-
ographic focus.

Goal C. Create sustainable and equitable living environments

Goal C concerns the city planning and has a strong geographical
perspective. All city planning ends up as geographical realities
and as such could be studied geographically. The discernment in
this case is due to which interventions that includes both ecolo-
gical/climate and social values. Almost all of them do or could.
The subgoals within this goal includes all justice aspects; envi-
ronmental, climate, energy, spatial and participatory. Sometimes
housing provision isn't totally relevant to study in terms of just
transition, but that is to be scrutinized. In "Environmental and
Climate Programme”, goal C is the only goal referred to.

Subgoals

1. Increase participation and influence in urban development
Inventions to ensure that inhabitants have opportunities to influ-
ence and partake in developments of the local environment. Norm
critical perspectives, citizen dialogues and communications as well
as tools for social consequence analysis and children consequence
analysis should all be adopted. Interventions for biodiversity and
climate often have a geographical location. Studying opportunities
for influencing and partaking is relevant for the study.

2. Create the conditions for a functioning local environment

Interventions to ensure equal access to well designed and well
kept local environments. This includes places for play, culture,
recreation, sports, open spaces. For grown ups, children and yo-
uth. Good air quality, good sound environment and good quality
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open spaces at preschools and schools. Integration of biodiversity
at these spaces is relevant and also relevant to study geographi-
cally for just transition.

3. Reduce residential segregation

Interventions to mix housings in terms of type of lease, housing
type and cost levels. To link areas together through bridging/
overcoming physical and mental barriers. Both conflicts and
synergies are possible in terms of integrating ecological and so-
cial values. Climate smart housing could increase costs. Bridging
physical barriers could include biodiversity into the social con-
nection. Barriers, climate smart vs cost levels of housing as well
as level of services in the local environment could be studied
geographically with a just transition perspective.

4. Increase access to housing

Interventions to ensure opportunities for suitable housing and
good living environment for all inhabitants in Gothenburg. Ho-
using companies owned by the city has a vital role. Foremost
a socio-political intervention. However, conflicts could occur
between climate smart housing and cost levels. New, refurbi-
shed or old housing has a geographical dimension that could be
studied. This sometimes has a climate aspect and sometimes not.

5. Equal access to the city's resources

Interventions to strengthen connections and open spaces in
between city areas, in order to enhance people to meet and to
create a feeling of safety. Infrastructure should support equal
access to the city's resources such as culture, workplaces and ser-
vice. Transport planning, focusing on biking lanes, walkways and
collective transport, could be studied geographically from a just
transition perspective. Also, the links or barriers could be studied.

Goal D. Create the conditions for participation, influence and trust

Goal D concerns inhabitants’ opportunities to participate and in-
fluence as well as the level of trust in society. Depending on which
area of participation or which topics discussed it is or is not of
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interest for the study. Many interventions are clearly socio-political
without climate perspectives. However, to some extent opportuni-
ties for influence and participation could be studied geographical-
ly. Also, inhabitants' input on the central level could be analysed
from a geographical perspective as where from voices are raised
as well as which voices that have an impact in the political arena.

Subgoals

1. Systematically integrate the participation perspective

Integrating the aspect of participation in all the other interventions.
Participation and influence in climate transition is relevant to study
geographically to enhance opportunities for a more just transition.

2. Increase voter turnout

Interventions to increase voter turnout in groups of society that
today have a low turnout level. Not relevant for the study on just
climate transitions with a geographic focus.

3. Create inclusive citizen dialogue

Interventions to increase participation and influence through citi-
zen dialogues. A norm critical approach is crucial to include groups
of society that usually is harder to reach. Civil servants and poli-
ticians ought to better make use of initiatives, opinions and needs
brought up by inhabitants. Influence and participation could to
some extent be studied geographically in relation to just transition.

4. Provide arenas for citizen-driven meeting places
Interventions for Gothenburg to make sure th