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Abstract:

Conventional academic debate on sustainability and transformation has begun to be disputed by
researchers, policymakers and other stakeholders from the private sector. The complexity of linking
sustainability with transformation necessitates the development of new ways of understanding and
explaining actors, processes, issues, structures, and outcomes related to transformation to sustaina-
bility (T2S). A persistent problem in understanding and managing the T2S is the implied notion of
a monolithic transformation to achieve sustainability. This notion underestimates the diversity of
actors as well as the historical contexts of transformations. At the same time, achieving T2S is highly
dependent on technical solutions as well as policies that can stir needed behavioural change,
whereas these technical solutions and policies are not always socially acceptable or politically im-
plementable. Therefore, achieving T2S also calls for evaluating normative foundations of policies
and actions needed to advance T2S. This article argues that T2S is composed of different phases,
each of which having a different set of actors, resources and audience. This article explains how
collective decision can be achieved through multiple levels and types of negotiations that occur in
an orchestrated manner. To understand this, this article introduces a theoretical model as an analyt-
ical framework to structure how T2S unfolds. This model uses insights from negotiation studies to
focus on the actors’ perspectives on T2S. It proposes the division of the transformation process into
phases — entry point, learning, sequencing, disrupting and fortifying. Using the Germany’s energy tran-
sition (Energiewende), each of these phases is analysed to determine the “quality” of cooperation
that can help fulfil the tasks required to master the so-called “cognitive games” of T2S (ripeness game,
power game, bargaining game, policy game, scaling game). Moreover, insights are presented to explain
how the designated milestone can be achieved that indicates the advancing to the next phase and
eventually entrench the transformation process. The lessons and findings resulting from the analysis
of the phases of T2S suggest that there is also the need to revisit underlying assumptions on negoti-

ations, sustainability and transformation.

Keywords: Transformation; sustainability; negotiation; German Energiewende; complexity; deci-
sions; phases of processes; cooperation

1. Introduction - Negotiation Studies as a “Practical” Perspective to the Transfor-
mation to Sustainability

The complexity of sustainability and transformation is responsible to the heteroge-
neity of sustainability transformations research [1-3]. This heterogeneity can easily over-
whelm policymakers and the society-at-large particularly when current concepts, meth-
odologies, and approaches tend to focus only on one or few aspects of transformation to
sustainability. Therefore, this complexity necessitates the development of new ways of
integrative and holistic understanding and explaining actors, processes, issues, structures,

© 2022 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202201.0344.v1
http://creativecommons.org/licenses/by/4.0/

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 January 2022 d0i:10.20944/preprints202201.0344.v1

and outcomes related to transformation to sustainability. The current political divided-
ness  in several countries is increasingly referred to as “culture wars” [4,5] where im-
portant sustainability issues such as equality and climate protection are embedded into
a wider spectrum of grievances and into a wider context of conflict.

The various unaddressed conundrums of sustainable development manifest the
complexity of multiple transitions and parallel transformations linked to the 2030 Agenda
for Sustainable Development. The conundrums related to the implementation of SDG pol-
icies are for example often co-opted by opponents to vindicate real and imagined griev-
ances and to mobilize public resistance not only against certain SDG policies but also
against “the establishment” [6]. One important conundrum is the normativity of sustain-
ability. Because of this, sustainability is criticized as an idea that is dominated by the
worldviews, mind-sets and values of the Global North [7-9]. This paper argues that the
success of the transformation to sustainability (T2S) depends on the ability to manage the
heterogeneity of actors, how they interact or cooperate among each other, how they relate
to issues and structures and from which perspective they come from. Power asymmetries
define these perspectives as some actors enjoy certain historical privileges while others
face additional burdens due to historical structural inequalities. Because of the importance
of perspectives, negotiation studies can be valuable not only in analysing how actors can
make use of certain resources and of the changes related to T2S to their advantage, but
also in developing a “manual” to help them overcome power asymmetries.

The use of analytical frameworks to have a grasp of the elusiveness of transformation
to sustainability (T2S) offers insights how sustainability can be achieved despite diversity
and what sustainability compels in terms of changes for example in political systems or
actors’ preferences. Such frameworks aim at providing some structure to manage the com-
plexity of T2S. Section 2 of this paper introduces a negotiation framework to analyse the
transformation process towards sustainability. This framework is a theoretical model that
does not aim to capture the whole reality nor predict the future. Instead, it professes the
actors’ perspectives by highlighting the different types of negotiation processes or collec-
tive decision-making behind the T2S, identifying the different milestones and the relevant
sequencing of policies and actions that can help entrench the relevant sustainability prin-
ciples by scaling up, down and deep. Section 3 elaborates the different phases of T2S and
provides insights how actors can utilize one or many qualities of cooperation (collabora-
tion, coordination, deliberation and orchestration) and master the cognitive games to
achieve the relevant milestones. The understanding of the way actors behave as they ne-
gotiate the various aspects of sustainability transformation offers insights on how to im-
prove the negotiation capability of individual actors to help them overcome the initial
prisoners’ dilemma and zero sum characteristic of the transformation system.

At the same time, the theoretical model also addresses some open questions in sus-
tainability studies. Section 4 of the paper elaborates the model by discussing the theoreti-
cal and practical lessons drawn from the building up of the model and how the model
relates to other questions on T2S. For example, one open question asks when the transfor-
mations start, when they end and what happens in between [10,11]. What are the indica-
tors that T2S is advancing and at one point successful? To answer these questions, the
theoretical model claims that the T2S is a non-linear and historical transformation process
(lessons 1, 4) comprised of a collection of both formal and informal agreements that are
under certain conditions (e.g., power) actively negotiated by actors through cooperation
(lesson 3) in various areas, scales and processes (lesson 2) within the T2S. These agree-
ments do not strictly refer to a signed document but can also be tacit or implied without
being stated. These collection of agreements indicate the “sustainable new normal” that is
both formalized through formal agreements (e.g., coal exit agreement), and institutions
(e.g., courts ordering policymakers to do more) and legitimized as reflected by voluntary
actions from the public and private sector that are even more ambitious that what were
formally agreed upon. The last section concludes by presenting a further research outlook
on the applicability of the theoretical model as a benchmark for T2S.
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2. Background, Methods and Approaches - The Negotiation Framework as a Theoreti-
cal Model of Transformation to Sustainability

Since decades, negotiation scholars have been addressing the question how negotia-
tion as a method of collective decision-making is important to achieve individual sustain-
ability goals before they were even labelled as such. Many negotiation scholars have for
example investigated how agreements in climate change mitigation and adaptation [12-
14], environmental protection [15-17] and public health [18,19] are achieved through ne-
gotiations. Generally, these negotiation scholars argue that an excellent understanding of
how negotiation occurs in a specific context can help achieve the desired agreements by
significantly reducing the transaction costs of collective decision-making. In addition, the
deeper understanding of the process can increase the success rate of negotiations by iden-
tifying maximizing synergies or co-benefits and resolving trade-offs between issues such
as the decoupling of emissions from economic growth. The bundling of multiple interre-
lated issues can expand the pool of possible negotiation outcomes.

Transformation to sustainability is a concert of various “negotiative” decision-mak-
ing processes that unfold in multiple levels (e.g., global, regional, national, local), scopes
(e.g., state/public or non-state/private), issues (e.g., biodiversity, gender), sectors (e.g., en-
ergy, industry), and structures/ frameworks (e.g., United Nations Framework Convention
on Climate Change (UNFCCC), the African Union’s Agenda 2063) [3,10,20-26]. Each of
these levels, etc. involve distinct set of actors, agencies and power relations. A country
that for example assumes convening power in the international banking landscape might
not be able or even want to seek the same degree of power in setting international norms
in human rights or in renewable energy. While the 2030 Agenda for Sustainable Develop-
ment pushes for the convergence of various sustainability goals [27-29], state and non-
state actors alike will most likely prioritize certain sustainability issues over the others.

At the same time, these levels, etc. are to a certain extent interlinked through syner-
gies, positive and negative externalities, co-benefits and trade-offs. For example, China’s
decision to reduce emissions might not be solely or primarily driven by the goal to protect
the climate but rather by the expected co-benefits such as curbing air pollution [30-32].
This might be unproblematic when the measures taken are complementary, but when pri-
orities are competitive (e.g., climate protection vs. livelihood or decent living), prioritizing
for example climate protection at the expense of economic development, some societal
groups might radicalize which further increases the hurdles for more ambitious climate
policies. Another example is the anticipated decrease in German Official Development
Assistance (ODA) for non-climate issues in least developed countries due to geopolitical
priorities linked with climate protection) [33]. This might further “(geo) politicize” inter-
national development assistance which might further marginalize least or medium devel-
oped countries that are not “emitting enough” to gain the attention of German ODA.

This paper argues that the negotiation perspective on T2S can complement the scien-
tific representation of pathways to sustainable futures such as integrated assessment mod-
els and scenarios that are often perceived as limited in capturing the heterogeneity within
and across actor groups [34,35]. Building on previous works of the author of this paper,
this paper argues that T2S is a concert of conflicts that can be resolved by focusing on the
process of collective decision-making [3,20,36]. The developed negotiation framework of
T2S (Figure 1) can offer an alternative to integrated assessment model (IAM) paradigm of
a single representative agent with economically rational, optimizing decision-making
based on perfect foresight and in most cases perfect information [37]. Often colloquially
called by negotiation scholars as “scratching someone’s back,” co-benefits can help pro-
mote negotiations, as actors are more willing to accept less optimal solutions in the spirit
of compromising if the others are trusted to reciprocate in other issues. Trust and reci-
procity are values that most IAMs do not directly address. In climate negotiations, trust
between members of the G77+China block play a major role as they share resources to
enhance the negotiation leverage of their members in various issues [13].
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Moreover, the negotiation framework suggests that actors can have multiple interests
and therefore advocacies as the T2S unfolds. This plurality within the actor motivates this
actor to provide support to other actors negotiating in other issues with the expectation
that the success of the others will benefit them directly or indirectly. Therefore, the plu-
rality within the actors enable them to move away from a prisoners’ dilemma. In addition,
because sustainability issues are intersectional and entail normative objectives, each issue
will most likely involve multi-issue activism. For example, a number of studies have
found that LGBTQ+ activists are more likely to be involved with environmental activism
or racial equality than the rest of the population, because of justice playing a significant in
all these issues [38-40]. Moreover, a negotiation outcome, whether a formal agreement
(e.g., Paris Agreement) or merely a norm-building understanding (e.g., the 2009 Copen-
hagen Accord confirming multilateralism as the preferred mechanism of collective climate
decision-making), can lay the groundwork for a more ambitious or stringent sustainability
policies in the future [3,13].

The negotiation perspective on T2S is an analysis of transformations from the actors’
point of view. Because actors adapt to the changing environment, it is inevitable to under-
stand how actors appraise existing structures and make use of their distinct power re-
sources to adjust their strategies and behaviour according to their individual priorities.
For example, China’s behaviour in various negotiation issues reflects an actor adapting its
strategies to the power resources at its disposal. In climate negotiations, China maintains
close ties with the G77 alliance, because it acknowledges the burden of isolation and the
benefits of cooperation in a multilateral framework [41,42]. At the same time, when in-
creasingly confronted with an existing global trade regime that poses more barriers and
unfair norms, China challenges the global trade framework that it sees as dominated by
Western countries. As a response, China established the One Belt, One Road Initiative
(OBOR), a multilateral regime for regional cooperation and global development where
China has the undisputed convening power [43].

In this regard, negotiation studies as presented by the negotiation framework for T2S
in this paper can help understand and explain:

1. How achieving one goal such as sustainable mobility can ratchet up (or down)
other sustainability goals such as reliable and affordable access to food;

2. How power asymmetries between actors can be managed in the context of com-
mon vulnerability and global commons; and

3. How actors’ preferences and needs (that may still evolve as the T2S unfolds) can
be aligned with sustainability principles to be reflected in any sustainable future as de-
fined by the principle of no one left behind.

Negotiation scholars often use theoretical frameworks to conceptualize the processes
how collective decision-making can lead to agreements. By characterizing negotiation as
a process that has a temporal start and end, negotiation scholars such as I. William Zart-
man [44,45], Jacques Rojot [46], Daniel Druckman [47] and William Baber [48] have devel-
oped stage and episodic models as analytical frameworks that divide the negotiation pro-
cess into different phases or segments. The two-stage model of I. William Zartman [45] is
comprised of the first three phases aiming to find a general procedure of the negotiation
and the fourth and the fifth directly dealing with the details of the implementation of the
decisions achieved. Daniel Druckman [47] suggests a six-stage model that starts with get-
ting organised and ends with an agreement on implementing details. With the knowledge
of the distinct requirements of each phase, actors can anticipate the milestones to move
from one phase to another. These milestones are also referred to as the “turning points”
[49] or as “breakpoints” [50]. A full understanding of these milestones allows actors to
retrofit their preparations and effectively differentiate their actions, thus, minimizing the
costs while maximizing the benefits.

3. Results: The Phases of the T2S — A Negotiation Framework on the Transformation
to Sustainability
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As the following Table 1 synthesizes, the stage or episodic model of negotiation pro-
cesses is applied to depict the phases of T2S. As illustrated by Table 1, the phases of T2S
reflect the phases of a typical negotiation process, such as pre-negotiations (exploratory
talks), agenda-setting, clarification of positions, addressing and connecting interests, com-
ing up with solutions and ending the process (with or without an agreement) [45,46,48].

Table 1. The Phases of Transformation to Sustainability (own representation)

Corresponding

lities of )
Phases of T2S phase(s) in the ne- Qualities of coopera

Cognitive games Milestone(s)

. . tion
gotiation process
. Pre-Negotiation Exploration (pre-co- . Definition of vision and
Entry point . Ripeness game .
operation) priority goals
. . . Definition of the agenda
Learning Agenda-Setting Collaboration Power game . 8
and timeline
Appraisal of social con-
tract (definition of quality
. Clarification of posi- Collaboration, coor- .. indicators and scope of ap-
Sequencing _ L Bargaining game .
tions dination plication through contex-
tualization); rules and pro-
cedures of the bargaining
Coming up with the Collaboration, coor- Appraisal of cohesion and
Disrupting solutions dination, delibera- Policy game resilience codified in the
tion, orchestration social contract 2.0
Ending the process Collaboration, coor- Entrenchment of the sus-
Fortifying dination, delibera- Scaling game tainable new normal (scal-
tion, orchestration ing up, out, and deep)

The table illustrates the integral elements of the T2S. The theoretical model intro-
duces the so-called “qualities” of cooperation to differentiate the relevant sensibilities of
cooperation that can be helpful in achieving the corresponding milestone(s) of each phase.
These qualities are incremental, which means that a nuance increases in a series of steps
[51]. For example, actors are able to orchestrate only if they master collaboration, coordi-
nation and deliberation. Another element of the model refers to the cognitive games,
which represent the barriers in each phase, if overcome, can help achieve the correspond-
ing milestones. The cognitive games represent the “breaking points” in the T2S through
which actors should be reflecting on their strategies and preparations. They serve as ref-
erence points to define the context of the problems as well as to fully understand the con-
text and explain the actors” behavioural responses [52,53].

This negotiation framework (Figure 1) is a theoretical model that contemplates on the
different phases of the unfolding from the entry point to the envisaged “new sustainable
normal” where sustainability principles as reflected by the SDGs are entrenched. The en-
try point is the critical juncture that opens the T2S when the “ripe moment” has been de-
termined and that there is the initial impression that available resources and conditions
can already promise a successful flow of the T2S.
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Figure 1. The Phases Model of Transformation to Sustainability - A Negotiation Framework to Cap-
ture the Elusiveness of Transformations (own representation)

3.1 The entry point for T2S as determinant of the “ripe moment” for sustainability
transformation

The theoretical model commences with the entry point, which corresponds to the
pre-negotiation stage in negotiation processes. This entry point is the critical juncture
where T2S starts if the necessary conditions are present for a specific transformation path-
way to be the potentially viable process to achieve sustainability. The following table enu-
merates these conditions to determine the “ripeness for T2S.”

Table 2. “Ripeness for T2S” — Necessary conditions at the entry point

Conditions Description

The conflictual situation defined by common threats and

Condition 1
vulnerabilities arising through unsustainability
Mutually hurting situation arising through non-actions
Condition 2 and disadvantages through non-participation and free-
loading
Conviction of the possibility of resolving common threats
Condition 3 P v &

and vulnerabilities through cooperation and negotiation

The first condition pertains to the occurrence of a conflictual situation that needs to
be resolved [54]. The academic debate on sustainability is increasingly connecting human
security with climate change, social inequality und unsustainable consumption and pro-
duction [55-58]. As all humans and social systems are bounded by the same planetary
boundaries, all of them are directly or indirected affected by both effects of these bound-
aries and by the chosen instruments to mitigate or adapt to these effects although in var-
ying degrees, intensities or temporality. These threats and vulnerabilities are on one hand
themselves results of or exacerbated by existing structural imbalances and on the other
hand creating or fostering further conflicts or inequalities.
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The failure to resolve these conflicts through non-action is met by a situation of “mu-
tually hurting stalemate (MHS)” [59-61]. This MHS implies the absence of free riding and
indifference. In T2S, through scientific knowledge, actors expect that the ex-ante costs of
early warning, prevention and preparedness are less than the costs of ex-post remediation,
repair and restoration [see 62]. At the same time, the current condition of unsustainability
poses threats to all actors. The decision not to participate in any solution effort brings
further disadvantages. Actors expect that the pay-offs are exclusive only for those who
contributed or intended non-participation and free riding are generally linked with unac-
ceptable opportunity costs such as loss of market access, lower yields or loss of competi-
tiveness as well as material damages. In addition, because some actors expect that power
asymmetries will change and those “first movers” who for example are able to introduce
technological standards and norms will receive additional competitive advantages, other
actors are keen on distributing the efforts more broadly among actors.

Furthermore, actors need to be convinced that cooperation and the resulting negoti-
ated agreements are necessary to resolve conflicts notably in cases involving common vul-
nerabilities where no single actor can effectively resolve the vulnerability [63]. This
“Schicksalsgemeinschaft” (community of common fate) as Otto Bauer [64] and Karl Ren-
ner [65] once called to depict the process of identity-building, highlights the relevance of
negotiations. When addressing global environmental concerns such as climate change,
which no single actor can resolve, cooperation becomes an inevitable approach. In addi-
tion, explicitly when addressing complex and uncertain phenomena such as sustainable
development and climate change, negotiation serves as an apparatus for adaptive learn-
ing and for improving social relationships both in the global and domestic level [66,67]
Therefore, this paper argues that a necessary condition to initiate T2S is the conviction
that sustainability goals can only be achieved through cooperation reflected in the differ-
ent levels, formats and structures of negotiations [3,21].

Timing is a concept that is central to negotiation studies, which is similarly important
to scholarly studies of transformations and sustainability. Relevant actors, both those who
prefer to resist changes (“why change when it has worked for decades), those who prop-
agate changes (“the shoes are already too small”) and those who are indifferent or oblivi-
ous (“whatever is fine”), will at one point find themselves in a pre-negotiation (or pre-
transformation) stage deciding whether T2S is what is needed to resolve the MHS. In this
stage, those actors for change will attempt to persuade those who prefer to maintain the
status quo by pointing out why inaction is also hurting them. It is important to note that
these “status quo actors” resist change for various reasons. Some might reject T2S because
the unpredictability or uncertainty of it might bring them into a disadvantageous position
in the future. Others might resist change merely because of the lack of information or that
they have based their judgment on wrong or incomplete information. These actors should
not however be “demonized” but rather be given the resources to help them overcome
their prisoners’ dilemma [68,69]. From the negotiation perspective, initiating T2S is a ques-
tion of identifying where it hurts and how to resolve information asymmetries and to in-
clude all actors as part of the solution. In other words, finding entry points to T2S refers
to the fostering of the “ripeness” for sustainability.

The idea of the “ripe moment” for T2S as derived from negotiation theory is a ques-
tion of perception of discomfort and of the anticipation that what can be achieved through
the T2S outweighs the anticipated benefits of non-action or non-participation for the sta-
tus quo actors. The perception of discomfort grounded in cost-benefit analysis defines a
“mutually hurting stalemate” (MHS) for all parties, even to those who are indifferent to
T2S. The concept of MHS is the notion of increasing pain associated with the present (con-
flictual) course. When the parties find themselves locked in a conflict from which they
cannot escalate to victory and this deadlock is painful to both of them (although not nec-
essary in equal degree or for the same reasons), they are “ripe” or ready to negotiate
[70,71].
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Applying this ripeness concept to T2S, both status quo and change actors are in an
impasse, which is hurting all actors in various degrees or for various reasons. For example,
actors from the fossil fuel sectors can find the uncertainty and unpredictability in climate
policy making tiresome or the “public shaming” unbearable that they recognize that it is
better for them to adapt, compromise and engage in finding concrete solutions rather than
boycotting any policy consultation whose outcome will eventually affect them. Joining
the “sustainability bandwagon” becomes the more preferable action, because they can
maintain control or can even gain public support for example when they show that they
have already been contributing to the achievement of the 2030 Agenda. For example,
when mapping the sustainability efforts of polluting industry sectors in Brazil, Vera Thor-
stensen et al. [72] found out that several actors in the oil, natural gas, steel or cement sec-
tors have already implemented voluntary sustainability standards (VSS) and other forms
of environmental due diligence. Some of the implemented VSS are even more ambitious
compared to other sectors or to state regulations in order for them to meet their own pri-
orities such as reduction of energy costs or ensuring reliable value chains.

The “ripe moment” is only a condition, necessary but not sufficient for the initiation
and the success of negotiations. In the same manner, the “ripe moment” does not always
lead to the initiation of T2S nor can it guarantee that the transformation process will be
successful especially when the actors for example lack the necessary resources for them to
survive shocks linked to certain disruptions that the T2S entails. Therefore, the ripe mo-
ment needs to be complemented by the positive outlook that the institutions and govern-
ance modes exist for the actors to fulfil the tasks and achieve the different milestones for
each phase or stage of the transformation process.

3.2 The learning phase, the power game, and the collaboration between the three streams

The first phase pertains to the “learning phase” where the actors from the three
streams learn the first challenge of the T2S — the power game. The first process-related
challenges are most likely to arise as they collaborate with their counterparts to set up the
agenda items for subsequent deeper discussions. The theoretical models argues that the
perception of power  dictates the intention or ability to reciprocate concessions. Master-
ing the power game depends on moving from a zero sum to a positive sum relationships.
When the actors, irrespective of their classification to a stream, are able to adapt to the
power game, then power becomes less a driver of the prisoners” dilemma but more of
collaboration.

The actors are generally classified into one of the three streams (policy, polity and
politics), which shed light to the sources of power (e.g., convening power, procedural
power, inconvenience power) [73]. Figure 1 pinpoints these streams as policy, polity,
and politics streams and modifies the multiple streams framework of John Kingdon in
assessing public policy and governance [74]. These streams are in the theoretical model
classifications of actors according to their role in public policy and implies that the theo-
retical model also assumes a broader definition of governance [21,75-77].

The policy stream refers to actors that are directly involved in designing, evaluating,
and implementing policies. They identify emerging risks and threats, design, and imple-
ment policy instruments to resolve these problems within the boundaries given to them
by their constituents and since recently also by planetary boundaries [78,79]. At the same
time, these boundaries imply the need for some degree of accountability, as the other two
streams evaluate and legitimise the policies. These policy instruments include regulation,
incentives or penalties that aim to stir certain responses from target groups such as eco-
nomic actors and private households [10,80,81].

Nevertheless, the policy stream is itself heterogeneous with actors often motivated
by a variety of political ideologies that can define their preferences to deploy certain policy
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instruments over the others. Hence, competition within the policy stream is to be ex-
pected, if not desired, and effective communication with the society-at-large becomes in-
evitable for political survival. In addition, to foster both legitimacy and maturation of pol-
icies, the policy stream is in constant exchange with the other streams including policy
entrepreneurs, such as think tanks, scientific communities, NGOs as well as business and
industry groups, to improve policy development and implementation [82].

The polity stream pertains to formal institutions (e.g., constitutional court) and
other bureaucratic arrangements (e.g., federalism) that facilitate various types of verifica-
tion and compliance in policymaking. In other words, the polity stream serves as “check
and balance” for both the policy and politics stream. The polity stream includes institu-
tions and agents that monitor, evaluate, verify or sanction government actions and legis-
lation [83,84]. These institutions are above policies and politics to ensure social cohesion
and continuity. For example, a government may initiate new policies to upgrade the coun-
try’s energy supply system by expanding the deployment of renewable energy technolo-
gies. However, the implementation of these policies will need to adhere, for instance, to
existing constitutional limitations as well as depending on the legal culture on precedents.
In addition, these institutions can also initiate impulses for new policies or exercise con-
straints or provide support to impulses from both state and non-state actors. For example,
the Federal Court in Australia declared that the Minister for the Environment owes a duty
of care to Australian children who would suffer potential “catastrophic harm” from the
climate change implications of approving an extension to a coal mine [85].

The politics stream consists of “highly motivated individuals” and non-state actors
that advocate the interests of their constituents. The mandate they receive from their con-
stituents include drawing attention to policy problems, identify gaps in governance (e.g.,
public-private partnerships), provide specialized technical knowledge, build coalitions of
support or opposition, democratize policy making processes, deliver scalable solutions,
and stimulate further societal and legislative actions [82,86,87]. In T2S, the politics stream
depends on networks to complement state agencies and institutions. They maintain close
and long-term partnership not only with proximate policymakers but also with other non-
state actors to build a network of state and non-state actors (policy silos) [21]. For example,
the Fridays for Future movement has been successful in creating a policy silos in climate
protection by mobilizing public support and pressuring policymakers for more stringent
climate protection measures not only through rhetoric but also by building a broader co-
alition of supporters such as the Churches for Future and the Scientists for Future [88,89].
In addition, the politics stream is a major driver of policy diffusion by creating pulling
effects that bring various policy silos together through which the effectiveness of policies
is improved. For example, the policy stream can provide specialised knowledge that can
help translate green energy technological innovation into social or cultural innovation. By
connecting for example energy storage innovation with climate and welfare policies this
specific technological innovation translates into social or cultural innovation that will lead
to its “deep” scaling in the fortifying phase of T2S [90-92].

Corresponding to the agenda setting of the negotiation process, this learning phase
of the T2S needs to come into terms with the power game and the related existing power
structures to lay the groundwork for the constitution of the “rules and procedures” in the
next phase. The power game refers to how actors adapt their goals and strategies to ad-
dress related issues such as power asymmetry. The power game explains how power re-
lations can limit the set of potential actions or draw a specific response from counterparts.
When weaker actors recognize that the most powerful actors cannot subjugate the others
without hurting themselves, the probability of them collaborating becomes higher. Power
is therefore a variable that allows the assessment or, to a distinct degree, the predictability
of actions. This predictability of actions allows for adequate preparations and develop-
ment of strategies in order to adapt to power realities. In this case, weaker actors can, for
instance, maximize the leverage potentials of their resources through strategic placement


https://doi.org/10.20944/preprints202201.0344.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 January 2022 d0i:10.20944/preprints202201.0344.v1

and timing to achieve the best possible outcome [93]. For example, G77 countries prefer a
multilateral setting in climate negotiations, because it enables bundling and coupling of
leverage vis-a-vis developed countries [13].

Another strategy to deal with power asymmetry under zero-sum is by confirming
common vulnerabilities and shared costs. Common problems that require participation
from all actors irrespective of their level of power, resolves the prisoners’ dilemma. At the
same time, in fewer cases where power still matters, weaker actors are for example able
to adapt their strategies (e.g., coalition building, issue bundling, sending their best repre-
sentatives) to achieve their goals [93]. By mastering the “power game,” actors are able to
adapt their strategies and effectively participate in forging the formal agenda in the learn-
ing phase, which once achieved allows the process to come to the next phase.

3.3 The sequencing phase and the bargaining game for rule-based transformation

The sequencing phase of T2S witnesses the alignment of streams, that is, the conver-
gence of norms and values resulting through the bargaining game between actors from
the three streams. This streams alignment is important for cooperation, because it allows
reciprocity and building up of a we-identity [94,95]. In addition, streams alignment allows
the completion of policy cycles (development, evaluation, legitimisation and implemen-
tation) that advance the T2S. The streams align because each of them offers important
puzzle parts of the solution as they complement and compete with each other. In this
phase, the interactions among the policy, polity, and politics streams generate new norms
or standards and other de facto “shared realities” that constitute the new rules of the bar-
gaining game. For example, as these streams align, their understanding of what the prob-
lem is all about can be standardised and at the point, they will speak the same language,
use the same indicators and even exchange personnel between streams (e.g., environmen-
tal activist seeking election). This enhanced understanding facilitates the communication
and persuasion efforts between actors, thus, mastering the bargaining game, which refers
to the persuasion ability of actors.

The sequencing phase commences once the three streams are able to agree on the
agenda and timeframe of the T2S during the learning phase. The envisaged milestone in
this phase is the establishment of the rules and procedures of the T2S within the bounda-
ries of the negotiated “tolerable window” [96,97]. For example, the tolerable window for
the policies advancing the German Energiewende is oriented towards the principles of a
soziale Marktwirtschaft (social market economy) that combines liberal economic and wel-
fare policies [98,99]. The political framework for the Energiewende foresees minimal
government intervention while ensuring the consequent stable income of private house-
holds. This window represents the current social contract that needs to be regularly con-
sulted with the society-at-large and if needed revised to support the T2S. A social contract
“contends a culture of attentiveness, (...) a culture of participation, (...) and a culture of
obligation towards future generations” [100] (p.2). The tolerable window represents a con-
fidence building mechanism that assures reciprocity and the guarantee that potential bur-
dens will remain tolerable through thresholds and compensations. With the achievement
of the agenda as the milestone of the previous phase, the actors belonging to the three
streams are able to cope with the prisoners’ dilemma at the T2S, because this milestone
gives them an overview for example on potential coalition or network partners. With an
overview over the agenda, the policy stream can limit the extent of its coordination efforts,
focus on leverage points (actions that represent the minimum costs but with the maximum
effects), and equitably distribute the costs and burden of the T2S among themselves.

Moreover, the setting of the agenda paves way for substantial preparations to make
their case in front of the other actors. Looking at Germany’s Energiewende, the federal
government developed the framework of the energy transition by identifying the four
major agenda of the Energiewende: 1) Phase out of nuclear energy by 2022; (2)increase of
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share of renewables in electricity generation; (3) liberalization and infrastructure improve-
ment in its energy supply system; and (4) increase of energy efficiency by reducing pri-
mary energy consumption particularly of the transport sector [101,102]. Upon agreement
on these four agenda items, most German ministries such as the Federal Ministry for Eco-
nomic Affairs and Energy (BMWi) and the Federal Ministry for the Environment, Nature
Conservation and Nuclear Safety (BMU) as well as the governments of the 16 German
states (Bundesldnder) have developed their own positions on certain themes and imple-
mentation goals and strategies. At the same time, they launched their own technical re-
search to find scientific evidence that can support their positions [103]. In addition, those
affected sectors from the politics stream such as energy, transportation and industry sec-
tors have mobilized their constituents and networks to seek popular support for their pro-
posals to implement the four major agenda [104].

In the sequencing phase, the actors from all streams launch series of coordination
efforts first within their networks within their stream and second with network members
from the other streams. At this point, some actors from both the policy and politics
streams, especially those belonging to the opposition party or affected sectors, will already
seek intervention from the polity stream to clarify constitutional or judicial constraints. At
the same time, members from the polity stream can be proactive in arbitrating between
actors (both among actors from the same stream or between the streams). In the German
Energiewende, legal institutions have become heavily involved as several affected groups
launched thousands of legal challenges against the Energiewende [105,106]. Through
thousands of legal challenges especially at the beginning of the transition, new laws and
regulations or additional scientific research were established to close these gaps in legis-
lation and research. For example, immediately after the German Bundestag approved the
legislative framework, additional funding was released to understand more the effects of
the accelerated deployment of renewable energy in Germany. The Federal Ministry of
Food and Agriculture (BMEL) launched its 50 million Euro R&D program to study the
connection between food production and the use of biomass energy [99].

By coordinating, streams are aligned as actors appraise the status quo, evaluate ex-
isting rules, assess precedents, and improve their understanding of where they are coming
from. The mastering of the bargaining game ensures effective alignment of interests and
resources. For example, government ministries coordinate to combine resources and to
ensure the coherence of their policies. Actors from the politics stream are able to review
the compatibility of their positions with those of the other network members, because
there are already well-established communication channels within the network. Hence,
networks facilitate the bargaining game. At the same time, the alignment implies that they
have found mutually acceptable procedures on how to elaborate the technical aspects of
the measures that are to be implemented. At this point, the focus of the interactions will
start to shift from the procedure of interactions towards the material content of transfor-
mation.

3.4 The disrupting phase and the policy game to connect solutions with identities

The disrupting phase starts after the achievement of a formal acceptance of the rules
and procedures on bargaining that allows a “rules based” elaboration of the technical so-
lutions to address the barriers to behavioural change. With this milestone, the policy game
becomes the driver of cooperation, that is, of deliberation, where actors connect their
worldviews with the technical aspects of the presented measures, and of orchestration
where actors link the sum of their worldviews and technical aspects to those of their coun-
terparts from other sectors or scales. In this stage, the actors reflect on the compatibility of
technical solutions with their identities and if new problem issues or concerns arise, then
they are able to communicate this to the others. In this stage, some actors might experience
a turnaround from their previous positions. For example, German energy utilities even-
tually gave up their opposition to the Energiewende. As the rules based framework of the
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transition was established, provisions were reached to adequately compensate for their
loss (e.g., 90 billion Euro for the coal sector and affected communities). In addition, they
are given reasonable flexibility to ensure economic competitiveness (e.g., exemption from
the renewable energy surcharge, and that the Energiewende even promises new opportu-
nities, they gave up their resistance [107,108].

The policy game is the most important cognitive barrier in this phase. It refers to the
efforts to effectively implement and legitimise the policies and actions needed to make
T2S positive sum. With this, the actors define the scope and normative limitations of the
negotiated measures according to how they understand the mandate given to them by
their constituents. This mandate is most likely fulfilled when the technical measures are
effective to achieve the goals. This phase is disruptive not only from a technological point
of view, but also from the point of view of behavioural change. On one hand, new solu-
tions will disrupt for example existing carbon lock-ins as new technologies and methods
are introduced to break path dependencies. On the other hand, by mastering the bargain-
ing game, actors know how to persuade the others and they learned how to be persuaded
with integrity. As such, they can now be persuaded and motivated to change their initial
reservations or backtrack from their initial support to non-sustainable measures such as
subsidies to fossil fuel energy. At the same time, the art and science of persuasion can
disrupt existing coalitions or networks of recalcitrant actors. As actors deliberate and or-
chestrate, they will most likely find new indicators of efficiency and legitimacy that will
provide new elements to the new social contract. The disrupting phase ends with the
achievement of a new social contract (2.0) which sums up the deliberated and orchestrated
rules and procedures of the sustainable new normal.

At this point of the transformation process, boycott efforts and spoiling strategies of
status quo agents are no longer viable as the stakes of non-cooperation are already too
high to tolerate due to new lock-ins and standards established by change agents. Once
public opinion has shifted, status quo or recalcitrant agents now acknowledge that trans-
formational change is imminent and if they want to maintain relevance and certain privi-
leges then they need to influence the design of new institutions and structures. For exam-
ple, several years ago, many lobby groups representing the German car industry were
spending millions of Euros to challenge attempts to mitigate GHG emissions (Laville
2019). Eventually, the car industry accepted that the public opinion has shifted and it
started to diversify or even change its rhetoric and started aligning its business models
towards sustainability goals. In addition, status quo agents may recognize the practicabil-
ity of revising their political and social mandate if they want to stay system relevant.

In this phase of the transformation, the specificities of the new normal are codified in
the new social contract. These specificities are outcomes of discourses in varying scales
and dimensions as well as in different knowledge and policy domains. Bargaining and
policy games  have become interconnected. This means that policies are now direct out-
comes of bargaining between streams as opposed to policies reached in closed doors by
single ministries and with less or no public consultation [109-111]. Bottom-up processes
in governance are no longer the exemption but the rule. Discourses unfold at the cognitive
level primarily to develop transformative narratives [112,113]. These narratives are im-
portant elements of the rhetorical structure that can help not only elevate specific problem
issues from low politics into high politics but also assess the sustainability transformation
pathways being taken [114]. Narratives construe the reality to which actions are reacting.
In the context of transformation to sustainability, narratives define which pathways are
consistent with the principles of sustainability. In cases of deviations, these narratives can
help the process to get back into track.

3.5 The fortifying phase and the scaling game to close the T2S process

Ending transformations remains a huge challenge for academic research. One reason
is that initially regarded as successful empirical cases on transformations can still regress
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which casts doubt on the usefulness of current methods to measure and evaluate the suc-
cess of policies implemented. For example, at the beginning of the 2000s, economies in
transitions such as Hungary and Poland were ranked by the Bertelsmann Transformation
Index (BTI) as the countries that ranked as most successful in their transformation pro-
cesses toward democracy and a market economy. Twenty years later, both of them
plunged in the ranking and are now classified by BTI as “defective democracy” after de-
fects in democracy “have persisted and have become even more entrenched (...)”
[115,116].

Another challenge is that systems are constantly evolving and completed transitions
are still subjected to further shifts that can still reverse past-entrenched norms and prac-
tices. The temporal aspect of transformations can be fuzzy because of uncertainty about
the length of time a process needs to be completed. For example, Elisabetta de Giorgi [117]
sees the “never-ending transformation” of the Italian party system as the consequence of
various phases in the history of the Italian party system that are usually started and ended
by a major political crisis. While she confirms the assumptions made by the Copenhagen
School and by this theoretical model about the importance of crises in driving transfor-
mations, she also pinpoints the need to understand why transformations cease to close.

The theoretical model assumes that the fortifying phase can close the transformation
where the sustainable new normal is achieved through the scaling game. In this model,
the scaling game refers to the efforts to replace non-sustainable (carbon) lock-ins and en-
trench sustainability principles in the way that they become self-enforcing and deeply
embedded in institutions, cultures and behaviour that are oriented towards sustainability
[118,119]. Non-sustainable (carbon) lock-ins can frustrate change agents or even destroy
political will as well increase the costs of change [119,120]. These carbon lock-ins can be
classified as governance-related, institutional, infrastructural, technological, and behav-
ioural [118] (p. 8-12). At the same time, replacing non-sustainable lock-ins with sustaina-
ble lock-ins assume that societies do need lock-ins in form of norms, as they provide
benchmarks for “appropriate” behaviour [118,121,122]. Moreover, entrenchment means
that deviations to sustainability are sanctioned, because they are perceived as irrational
(in terms of cost vs. benefits) and makes one “unfit” for survival.

The previous stage shifts to the fourth and last stage when old lock-ins have been
uprooted and new ones established, which are conducive to sustainability. In this fortify-
ing phase, the sustainability principles and the chosen approaches are entrenched, that is,
now codified in the new social contract 2.0. This entrenchment means the successful three-
fold scaling of sustainability principles, which corresponds to the typologies of routes to
systemic impact introduced by Darcy Riddel and Michele-Lee Moore [123]:

1. Scaling up (changes in institutions at the level of policy, rules, and laws);

2. Scaling out (replication and dissemination, increasing the number of the extent of
impacted people and communities); and

3. Scaling deep (changing relationships, cultural values, belief, and world views).

The three scaling of sustainability that constitutes the concept of entrenchment in this
theoretical model of the T2S can be elaborated through the example of the German Ener-
giewende. While the Energiewende is still in progress, there are already discussions on
how its closure can determined. The Stiftung Energie & Klimaschutz conducted a survey
asking respondents when they deem the energy transition as completed [124]. About 62%
of the respondents see the Energiewende as completed when all its predetermined targets
and measures have been reached. The remaining respondents already see it as completed
when at least one of the goals has been reached with 19% already attributing completion
when at least 80% of the energy mix is from renewable energy (without nuclear). How-
ever, it was not clear whether the respondents would prefer that these targets were
reached within the given timeframe. Another open question is whether the respondents
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would already classify the Energiewende as failed if the timeframe was not followed. This
theoretical model, however, argues that the completion of the Energiewende goes beyond
the achievement of the concrete targets and measures as the threefold scaling of sustaina-
bility principles suggests.

3.5.1  Scaling up — the Energiewende as a mechanism of rewards and sanctions

Scaling up of the T2S depicts impacting law and policy. As Michele-Lee Moore et al.
[123] explain, scaling up is based on the recognition that the roots of the problems (threats
and risks) can only be properly resolved when innovative approaches for example to
achieve sustainability are codified in law, policy and institutions. This scaling up can be
regarded as the most obvious indicator of closure of transformation processes, because
there are quantitative and qualitative indicators that can show whether new laws and pol-
icies were introduced, through which the concrete targets and measures were or could be
achieved. Therefore, the policy and polity streams are in T2S both responsible for scaling
up of sustainability by reflecting on the internal changes that they have experienced fol-
lowing the establishment of new laws and policies.

The scaling up of sustainability principles in the German Energiewende is still a work
in progress. New laws and policies are regularly introduced as part of the strategic polit-
ical and legal framework for the Energiewende. Examples include the Electricty Market
2.0 to enable the electricity market suitable to accommodate growing shares of renewable
energy or the National Action Plan on Energy Efficiency (NAPE) of 2014 to provide con-
sumers with information and advice on energy efficiency. There are already some indica-
tors that the German legislative and political framework for the Energiewende is already
able to mobilize a critical mass of action not only from the politics stream but also from
the society-at-large. This corresponds to the catalytic cooperation model introduced by
Thomas Hale [125] where “catalytic institutions” motivate shifts in the actors’ preferences
by encouraging first-movers (change agents) to come forward, punishing spoilers and en-
couraging small steps even from recalcitrant actors (status quo agents). For example, high
levels of the German public funding for research and investment into renewable energy
complements the existing political framework for the Energiewende. In 2019, there was
only Euro 19.6 million public funding for research into fossil fuels compared to Euro 245.6
million and Euro 206.7 million into renewable energy and energy efficiency respectively.
In addition, public investment in clean energy in 2019 was more than Euro 4 billion [126].
This high level of public funding in research and public investment encourages not only
technological innovation but also behavioural change.

As Table Al (supplementary material in the appendix) shows, Germany is on track
to achieve some of the concrete targets and measures of the Energiewende. The other tar-
gets and measures with pessimistic outlooks are still expected to be possible if more strin-
gent climate protection and energy efficiency (especially in the transport sector) policies
are introduced [127]. The target to phase out nuclear energy by 2022 is expected to be
reached after the federal government agreed to pay Euro 2.3 billion as compensation to
nuclear power plant owners and operators ensuring that the last two remaining nuclear
power plants to be closed by December 2022 [128]. This payment is itself a measure to
encourage concessions from recalcitrant actors from the energy sector. Another scaling up
in the German Energiewende pertains to the emergence of policy mixes that couple for
example the costs of heating and transport with the costs of CO2 [99]. The country’s na-
tional emissions trading system for fuels scales up the Energiewende by creating more
incentive for emission reduction from the heating and transport sectors.

3.5.2  Scaling out — the Energiewende as principle for foreign policy and international
cooperation & development
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The scaling out of the Energiewende is manifested by the replication of innovations
in different communities with the intention to achieve similar results [123]. In the theoret-
ical model, all streams can serve as the main driver of scaling out. There are some indica-
tors that the scaling out of the Energiewende is already in progress. As the idea of sustain-
able transitions in other sectors has gained momentum partly due to the reaching of some
of the goals of the Energiewende. Examples include the Mobilitéts-/ Verkehrswende (mo-
bility/transport transition) [129,130] and Agrarwende (transition in the agricultural sector)
[131]. Change actors in other sectors other than the energy sector have gained confidence
through the positive experiences from the Energiewende as they discover for example
new arguments to rebut sociotechnical narratives (e.g., loss of jobs, relocation of compa-
nies) effectively used by recalcitrant or status quo agents to resist changes [127,132].

Another indicator of the scaling out of the Energiewende is its integration both in
Germany’s foreign and international development policies. Some experts and German
politicians suggest that the Energiewende can be an “export hit” to other countries
[133,134]. The reform strategy “BMZ 2030” implemented by the German Federal Ministry
for Economic Cooperation and Development (BMZ) incorporates some elements and pos-
itive experiences from the Energiewende [135]. The reform strategy aims at improving
how Germany conducts partnership with developing countries within its understanding
of its convening power (Gestaltungsmacht). It identifies “green people’s energy” as one
of the ten initiative areas that places a special development policy focus on energy transi-
tion in partner countries [136]. Because of the inclusion of energy as an initiative area, the
bilateral development partnerships between Germany and many partner countries have
been mandated to focus more on energy transition in the context of climate protection and
energy security in partner countries. Examples of these partnerships include the Korean-
German Energy Partnership’s Energy Transition working group, the German-New Zea-
land hydrogen partnership, and the EnerPhil project with the Philippines. Many German
embassies are now actively initiating and coordinating local networks on energy transi-
tion in their host countries while bringing in German energy experts to share good prac-
tices from the German Energiewende [137].

3.5.3  Scaling deep — the Energiewende as driver of shared realities in communities

The scaling deep is manifested by the attainment of “big cultural ideas,” by using
stories or narratives to shift norms and beliefs and by investing in transformative learning
and communities of practice [123]. In other words, scaling deep of the T2S means that
sociotechnical narratives about the benefits and urgency of the sustainable practices have
become mainstreamed in a way that they are taken as self-evident and self-enforcing. In
addition, scaling deep can be monitored and measured through the quantity and quality
of knowledge diplomacy and knowledge networks through which different actors ques-
tion existing narratives and if needed create new ones, exchange perspectives, adjust their
preferences, activities and behaviour in order to obtain benefits often in the form of in-
creased knowledge [138,139].

Expanding the idea of scaling deep, this paper argues that T2S requires the ability of
the system to survive stress tests caused by endogenous and exogenous shocks and dis-
ruptions. Scaling deep can also be characterized as the resilience of the system to thwart
disruptive backlashes and paradoxes [21,140,141]. To achieve scaling deep, this paper con-
tends that for the social system to achieve resilience as T2S unfolds, the society-at-large
should still maintain: (1) the same cooperative relationship between populations, (2) the
identity markers that connect people, (3) the ability of communities to communicate and
negotiate with their environment, (4) the ability to allocate scarce resources efficiently, (5)
the desired ecosystem services, (6) the specific relationships between interacting species,
and (7) the essential structures of natural capital [21,142-145].
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The politics stream is the primary driver of the scaling deep of the Energiewende.
The scaling deep profits from the reinvigorated and exponential growth in German scien-
tific research on climate protection, renewable energy and energy efficiency that started
at the end of the 20th century. The increasing volume of public funding for research into
green energy and energy efficiency as well as into climate protection indicates investing
in transformative learning and mobilising communities of practice. The establishment of
several new centres of excellence in sustainability, sustainable energy and climate protec-
tion in German universities and institutions of higher learning has supported both change
and recalcitrant actors from all streams to rely on reference materials for knowledge to
further mobilize efforts to elevate climate protection and green energy as a political
agenda [146]. Knowledge networks such as the German Scientific Platform for the 2030
Agenda, the German Sustainable Development Solutions Network (SDSN), and the in-
creased inclusion of scientific bodies in constituting sustainability policies in Germany are
other indicators of scaling deep of the Energiewende as they help connect the energy tran-
sition to the larger sustainability context in the country [22]. Moreover, the transformative
learning occurring in all communities and sectors helps converge perspectives on sustain-
ability and support commitment to the relationships developed.

To conclude, the types of scaling represent routes to systematic impacts and insinuate
the mainstreaming of exceptionalist and emergency measures in a way that the new sus-
tainability-inclined path dependencies will define the set of future decisions and policies.
Nevertheless, the fortifying phase does not mean the permanent closure of the T2S as new
information or new events might still warrant minor revisions in the social mandate or
mobilize new niche groups that challenge the outcomes of the T2S. Paradoxically, success-
fully negotiated outcomes leading to the entrenchment of sustainability and hence the
sustainable new normal will highly depend on channels to re-negotiate some rules and
procedures without questioning the legitimacy of the outcome. Resilience is only possible
when the system is able to grow.

4. Discussion of the lessons from the Negotiation Framework — Understanding and
Explaining Transformation to Sustainability

This section elaborates the lessons from the theoretical model. These lessons are
linked to the underlying assumptions made to fully understand and explain how this
model relates to sustainability (as a normative goal) and to transformation (as a process).
Analysing the T2S as a concert of phases enables a sharper distinction between the differ-
ent interactions and behaviours of actors and therefore the possibility of more fine-tuned
approaches. As elaborated in the next subsections, each phase demands a distinct set of
(power) resources and strategies and therefore warrants a distinct set of analysis.

Lesson 1. Trajectories of sustainable development or pathways of sustainability are transformation
processes.

Important to this model is its assumption on the concept of sustainable development.
Hopwood et al. [2] acknowledge the different meanings and therefore different responses
to the concept of sustainable development. Their classification and mapping of different
schools of sustainable develop allows a clear positioning for this paper. Some academic
scholars and civil society groups argue that sustainability can be achieved within the pre-
sent structures [147-149] and/or that fundamental reform is necessary but without a full
rupture with the existing arrangements [150,151]. However, this paper follows the “trans-
formationists” in arguing that “correcting” the roots of unsustainable practices (e.g., car-
bon lock-ins, inequality, power imbalances, and inept governance) through deep transfor-
mation is a precondition to sustainability [152-155]. For them, the current dominance of
several “unsustainable” paradigms (and the related narratives that legitimize them) is
deeply embedded into the social, institutional, political, cultural, and economic fabric of
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global societies. Against this backdrop, achieving a sustainable future requires the re-
thinking of existing concepts such as economic growth and “repairing” of various human
relationships [3,90,156,157].

This theoretical model adopts a transformatory approach that connects human rela-
tionships with environmental questions [94,154,158,159]. This approach understands a
strong commitment to social equity and environmental integrity where there is no exploi-
tation of people for example of women and indigenous communities and the environment
by a small minority but powerful people [160-163].

Lesson 2. Transformation to sustainability is a “nuanced transformation” where worldviews and
scales converge

Transformation to sustainability witness the convergence of various worldviews and
scales. While this paper makes a case for deep transformation, it also argues that transfor-
mation does not need to be always radical and disruptive in all aspects nor is transfor-
mation to sustainability a 100% renunciation of the status quo. Some “unsustainable”
practices can be tolerated within limits or when they constitute some positive aspects of
the current system that should be preserved especially those that help maintain identities
and communities. The decision of which of these practices are to be preserved and which
to abolish should be an outcome of a public debate. One example of these is the role of
monarchies in democratic systems. For some (constitutional) monarchies are expressions
of inequality and non-democratic ideas that are not compatible with sustainability
[164,165], for others these institutions are part of identities that should be preserved. For
example, Phillip Blond argues through his concept of the “red Tory” that in the context of
the United Kingdom the monarchy has “important, continuing and foundational role in
contemporary British politics” which paradoxically can hold elected politics and demo-
cratic politics to a higher standard [166].

Instead of uncontrolled deep transformation, this paper highlights the possibility of
“nuanced transformation” and emphasizes the need to focus on leverage points. Hannah
Marlen Liibker et al. [152], Donella Meadows [167] and Joern Fischer & Maraja Riechers
[168] draw on the leverage point perspective, that while a paradigm shift — a socially
shared profound change — is a precondition for any sustainability transformation, rela-
tively minor interventions in the so-called “leverage points” can already lead to relatively
major changes in certain outcomes. Focusing on leverage points allow a “nuanced” deep
transformation process that minimizes the costs of change and the loss of identities and
communities. For example, a nuanced sustainable energy transformation may for exam-
ple first target (consumer’s) behavioural change through incentives if this will most likely
lead to the desired paradigm shift. In an earlier work, the author of this paper argues that
a transformation process is likely initiated when members of the society experience at least
one symptom of “cognitive vulnerability” (disengagement, disidentification, disenchant-
ment and disorientation) [3]. If the social system lacks the ability to absorb shocks result-
ing from these cognitive vulnerabilities through some welfare mechanisms, the uncer-
tainty and vacuums (and the related justification of violence), resulting from these cogni-
tive vulnerabilities can lead to more immaterial damage that might require intolerable
additional costs to repair or can even lead to total system collapse. By looking at the dif-
ferent phases of T2S, the potential leverage points for nuanced transformations can be
identified to minimize disruptions and cognitive vulnerabilities.

Another important characteristic of nuanced transformation is its scaling diversity.
This refers to the different scales of T2S. This paper defines scales as the “space” where
sustainability initiatives are designed, implemented, legitimized, evaluated and modified.
David Lam et al. [1] have defined sustainability initiatives as projects, products, practices,
approaches, technologies or policy instruments that pose potential solutions to sustaina-
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bility problems. The presented theoretical model depicts each scale as an analytical frame-
work that can refer to space (global, regional, national and local levels) and sectoral issues
(energy, transport), to power relations (e.g., centre vs. periphery) as well a combination of
these three. For example, one T2S model can look at Germany’s (space) energy transition
(issue/sector) or the transformation process of the coal-dependent peripheral region of
Lausitz. While these scales can influence each other, each scale has its distinct set of sus-
tainability initiatives that bring together certain actors, issues, institutions and governance
structures. For example, a T2S scale that is focusing on social innovations will most likely
have different power structures than a T2S scale that focuses on technological transfor-
mations [10,123]. These different scales can complement, reinforce or compete with each
other, reflecting the possible trade-offs, co-benefits, and synergies between sustainability
goals. The scales can also be regarded as interactive puzzle parts that require careful se-
quencing and orchestrating. One important leverage point refers to this scaling diver-
sity. For example, focusing on policy mixes can minimize shocks, because the risks are
distributed among more actors or public acceptance is fostered [28].

Lesson 3. The “best possible behaviour” is cooperation between actors.

Another major lesson pertains to the nature, role and drivers of cooperation in the
T2S. The academic literature is rich in conceptualizing cooperation. An early stance on
cooperation is linked with the inclusive fitness theory that highlights the Darwinian or
natural selection context of cooperation whereas living beings cooperate to survive. Peo-
ple tend to select those cooperation partners who offer success [169-171]. This stance im-
plies what Robert Trivers [172] call the “reciprocal altruism” in which people cooperate if
they see it as mutually beneficial. The genetic kinship theory of William Hamilton [169]
highlights the importance of self-interest in cooperation which inevitably elevates the
meaning of reciprocity in the decision whether to cooperate or not. Closely related to this
Machiavellian stance on cooperation refers to the mathematical perspectives on human
behaviour, which are supported by game theorists [173,174]. Robert Axelrod [171] argues
against the background of game theory, the biggest pay-off for an individual under the
zero sum conditions of the prisoners dilemma is not to cooperate. However, because real
life is not zero sum and that people can learn about the intentions of the others, coopera-
tion (“be nice”) promises the biggest pay-off [175,176].

In negotiation studies, there is a huge debate whether actors are rationally behaving
as they seek the best possible outcome even at the expense of the others [177,178]. The
rationality of actors is also an subject of debate in transformation and sustainability stud-
ies [see 179,180]. This theoretical model focuses on the trade-offs between the efficiency of
(policy) goals and the goal of promoting participation in forging and implementing these
goals. In this regard, the “best possible behaviour” of the actors is oriented towards the
balance of achieving efficiency on one hand and maintaining legitimacy on the other hand
[3] (p. 51).

In this theoretical model, the “best possible behaviour” drives cooperation between
actors. Therefore, as aligned with Dirk Messner’s [95] arguments, while actors involved
in the T2S will reflect upon the payoffs of engagement or cooperation given the existing
power asymmetries, the decision to be part of the T2S goes beyond the assumptions of
rational choice and narrow self-interest. Non-cooperation becomes the “least possible be-
haviour,” that is, a behaviour that is not efficient nor legitimate. Power asymmetries and
even the recognition that one has a weaker position do not deter cooperation as long as
the so-called “cooperation hexagon” (reciprocity, trust, we-identity, enforcement, com-
munication, reputation and fairness) defines the interactions between actors. In other
words, this cooperation hexagon is recognized as a guarantee that power asymmetry will
not make a significant difference. This guarantee is a precondition for the ripeness of the
T2S.


https://doi.org/10.20944/preprints202201.0344.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 24 January 2022 d0i:10.20944/preprints202201.0344.v1

Lesson 4. Non-linearity and historicity of transformation processes involving series of accelera-
tion, regress, reboot and collapse of the process.

Another important lesson from the theoretical model of T2S is the non-linearity of
transformation. T2S is not monolithic nor automatic. T2S depicts the possibility of accel-
eration (or leapfrogging) regress, reboot and collapse of the process. Moreover, the direct
and indirect influences of both positive and negative externalities from other transfor-
mation processes imply non-linear trajectories. While the T2S is a process from one de-
parting point to the envisaged outcome, it is not always continuous and automatic. As
Figure 1 illustrates, interruptions of the flow are outcomes of changes in the preferences
and behaviour of related actors during several bargaining games. In other cases, the reso-
lution of one issue depends on the proper sequencing and alignment to other related is-
sues (e.g., electrification as climate protection measure sequenced with reforms in the en-
ergy demand sector). As Frank Geels and Johan Schot [181] note, transitions come about
when processes link up and reinforce each other, which may lead to interruptions, as one
specific process may not yet be aligned to sustainability. Sequencing of T2S policies takes
time and the needed laying the groundwork for more stringent policies to advance T2S
can be delayed [182,183]. However, as the introduced theoretical model suggests, success-
ful sequencing and adequate alignment can accelerate the transformation process or even
allow the skipping (or leapfrogging) of the next phase.

Interruptions are also reflected in the theoretical model as “backward flow” that can
be either be a regress or a reboot. A regress refers to the state when actors take one or
several steps backwards or even one whole phase back to address an issue that was over-
looked or that new sequencing measure are needed. For example, a parliamentary com-
mittee that is already evaluating the effects of green energy policies may opt to suspend
this evaluation when it recognizes the need to invite new experts to advise them on food
security and on other issues. This decision may initially look like a backlash but later on,
the gathered knowledge can facilitate or even accelerate the public acceptance of the en-
visaged policy. A regress is not a transformation failure but it rather depicts the trial-and-
error characteristic of the learning process. As new knowledge arises or a new under-
standing between actors are attained, the T2S can come back to an earlier restore point.

A reboot pertains to the restarting of the transformation process as the actors shift
from one entry point to another. This shift is most likely to lead to alternative pathways.
One possible rebooting scenario is the fundamental change on what sustainability means.
For example, the current conceptualization of sustainable development can be replaced
by another concept of sustainability, which can be for the sake of this discussion labelled
here as “post-sustainability.” When this new understanding entails new set of
change/niche players or status quo agents or shift existing power structures, then a reboot
is most likely to occur. In addition, exogenous events or externalities can disrupt the T2S
for example when new technological innovation is able to shift public opinion or a new
legal / political framework enforces fundamental change of course. For example, hypo-
thetically speaking, the German Energiewende can be rebooted if Germany is forced to
follow the proposed plan of European Commission plan to classify nuclear energy and
gas as sustainable energies [184]. Because the initially chosen entry point to Germany’s
Energiewende is one that specifically excludes nuclear energy from the start [101,185,186],
the EU energy transition might mean a reboot of the German energy transition.

Moreover, besides the backward flow, a collapse or a rupture of the transformation
process is possible, which needs to be distinguished from a regress and a reboot. In this
scenario, T2S ends not because the transformation process is complete, but because the
system that hosts the process collapses for reasons related or not related to the process
itself. For example, when change actors have become convinced that the current political
system does not allow any deep transformational change in the energy system actors
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might finally end their cooperation. In other cases, a collapse can also occur when the
contingencies failed to absorb the shocks of transformation lead to cancellation of the
transformation process with no decision to choose another entry point nor to determine a
new timeline for future negotiations. This can for example happen after efforts to liberal-
ize the energy market has led to higher energy and food prices followed by a series of
violent demonstrations. When these demonstrations are able to connect their grievances
to alarger conflict context, they can mobilize other groups that are protesting against other
grievances such as income inequality. As shown by examples during the Arab spring, a
minor issue linked with a larger context of grievances can lead to a popular uprising can
topple the government or even the political system [187,188]. Under this condition, the
transformation process has collapsed because there will be most likely a different set of
actors, institutions, structures and even a possibly new set of political norms. In regresses
and reboots, changes to these actors, institutions, structures and norms are minimal.

Related to the non-linearity of the T2S is its historicity. While T2S lacks historical
precedents in various issues, T2S is still both a non-linear and historical process. Each T25
is historical, because the Zeitgeist or contemporary context is not the only factor that de-
fines the entry points to T2S, the set of actors (and power relations) and the milestones,
but also the dynamics of the various previous and parallel events. Entry points to T2S are
historical and contextual, because they are defined by experiences (Erlebnisse) from past
events and by the current local context (economy, governance, society, etc.). Germany’s
ability to initiate its ambitious Energiewende is defined by the set of material and imma-
terial resources the country has at its disposal and which no other country has. The anti-
nuclear and environmental activism that started decades before the Fukushima nuclear
incident reflect the narratives, the political culture and values of the German society that
have fostered the ripeness of the transformation of its energy system towards sustainabil-
ity. The German “Sonderweg” (special pathway) is constituted by a framework that de-
fines what is acceptable and at what cost is such an transformation still acceptable
[102,186]. The country’s Energiewende profited by a series of effectively sequenced poli-
cies for example in the energy market, public transportation and even in public-private
partnerships. The relevant policies have profited from the political emancipation in the
1960s, the expansion of public welfare following the oil crisis in the 1970s and the politi-
cization of environmental protection leading to the mainstreaming of environmental pro-
tection [102,189,190]. Therefore, T2S is itself a historical event, which makes it difficult to
compare and even replicate the T2S experience of Germany for example in Indonesia
[191]. This assumption on non-linearity and historicity supports the claim of this paper
that T2S does not need to follow Euro- or West-centric perspectives on T2S [3,21].

5. Conclusions

Transformation to sustainability is uncomfortable, if not disruptive, because the future is
unknown. Yet the future is arriving fast, and it comes with new uncertainties. At the
same time, there are many possible routes to this sustainable future and each route has
its own set of merits as well as challenges. Each route needs policies and actions that on
one hand are effective in addressing the root problems that caused the need for the
transformation and on the other hand maintain identity markers through which each
one can still identify him or herself to the new normal. What the future entails is not ex-
clusively a matter of power, but more a question of “negotiated” choice. Does everyone
have a place in it? Is this sustainable future compatible with one’s values, aspirations,
and identity? Will this future be a moment of opportunity driven by the spirit of enthu-
siasm or a moment of resignation and Zukunftsangst (trepidation over what the future
brings)?
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The theoretical model is driven by curiosity and the intention to structure complexity to
alleviate anxiety towards the outcome of the T2S. Addressing this anxiety is not self-
evident and requires process-related provisions. It involves the development of “a
roadmap from the present to the desired future” [192] (p. 36). The model can help iden-
tify leverage points of T2S5 by knowing more about human perception, cognition, and
motivations for cooperation. It uses the negotiation perspective to prove that this Great
Green Transformation can be managed to minimize costs and disruption, hence, ensur-
ing effectiveness and legitimacy. Transformation to sustainability does require, however,
additional ambitious and stringent instruments and measures. It propels unprecedented
cooperation between stakeholders — both change/niche players and recalcitrant/status
quo agents.

This paper concludes by suggesting the next possible steps for future research from this
theoretical model. For example, can this model be helpful to understand and explain the
current political transitions in countries in the Global South, especially those that are at
the same time transitioning from an authoritarian regime? Is T2S only open for demo-
cratic countries, as the introduced theoretical model does not explicitly argue for this?
Which normative assumptions made by the theoretical model replicate existing Eurocen-
tric views on sustainability? Another possible research outlook on this theoretical model
is how various scales reinforce each other. Will the economic transition of India (scale 1)
be a game changer in global development (scale 2)? How can the theoretical model ex-
plain for example the difficulties in sequencing policies on urban planning with sustain-
able food production? Another proposition for future research is the linking of social
scientific studies on T2S with integrated assessment modelling (IAM) that provides
benchmarks for various sustainable pathways. This question also refers to how IAMs
can benefit from negotiation insights to develop scenarios of sustainable futures.
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Appendix A

Table 1. The German Energiewende — a critical appraisal of the energy transition goals

Goals Status in 2010 Status in 2020 Main drivers of change Barriers and caveats Outlook beyond 2020

40% reduction of 24.5% reduction of 40.8% reduction of COVID-19 pandemic; deploy- Challenges in achieving the tar- Pessimistic outlook beyond 2020 as

GHG emissions by GHG emissions GHG emissions  ment of RE; digitalization; ex- gets in transport; delays in coal fossil fuels will still provide nearly
2020; 35% by 2030; pansion and modernization of phase-out; not-in-my-backyard 70% of primary energy supply in
70% by 2040; the grid system; framework of dilemma in wind energy and in- 2050 (from 84% in 2000, 78% in
80-95% by 2050 EU energy and climate poli- frastructure programs; increase 2019) (Smil, 2020); post-COVID-19
(base year 1990) cies; approval of EUR 40 bil- in energy consumption Germany expects further chal-
lion compensation for the coal [99,101,194,195] lenges to meeting 2030 target due
sector [132,193] to the expected increase in energy

consumption, zero emissions from
nuclear energy to be compensated
by RE [96,196]
Exit from nuclear = 22% share of nu- 11% share of nuclear Electricity shortfall prevented Resistance from neighbors such Optimistic outlook beyond 2020 as
energy by 2022  clear in power mix in power mix, 76 TWh by RE (despite shutdown of 8 as France; EU’s definition of nu-  goal is expected to be achieved
reduction from 2010 nuclear power plants in 2011); clear energy as green; high com- with the last two remaining nu-

strong public resistance pensation for nuclear providers clear power plants to be closed be-
against nuclear power and [128,184,198] tween Dec. 2021 and Dec. 2022 or

nuclear energy waste) 64 TWh taken off the grid; the Ger-

[99,101,197] man federal government agreed to

pay EUR 2.43 billion as compensa-

tion for loss of revenue and invest-

ment to nuclear power plant own-
ers and operators [128]

14.9 minutes — av- 12.2 minutes — aver- Increase of share of RE; diver- Nuclear phase-out; heavy reli-
Guarantee of energy erage duration of age duration of in- sification of oil supply ance on gas imports (93% of sup-
supply security (in  interruption to  terruption to supply = sources; a well-connected ply); geopolitical tensions involv-
terms of power out- supply per con- per consumer supply infrastructure; liberal ing the United States and Russia
age) sumer market; and high oil emer- [99,197]
gency reserves [99,195]

Optimistic outlook as the Federal
Network Agency (Bundesnet-
zagentur) sees no negative impact
on the quality of power supply
due to the nuclear energy phase-
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out; energy self-sufficiency re-
mains stable with around 40% of
TPES [199]
New wind and solar plants Network constraints; increase in Optimistic outlook beyond 2020
now competitive with con-

Expansion of use of 17% share of RE

45% (incl. biowaste
renewables (35%  (incl. 6% wind &

from households)

energy price for private house- due to increased public acceptance
share of renewables 2% solar) share of RE (incl. 24% ventional power generation holds due to RE levies (EEG sur- of RE, solid political support from
in electricity genera- wind & 9% solar); 150 technologies; electricity gener- charge) (from EUR 23.4 ct/kWh all major political parties, and en-
tion by 2020; 50% by TWh more than 2010 ation through RE significantly in 2010 to 32.05 ct/kWh in 2020)  hanced competitiveness of RE.
2030; 65% by 2040; cheaper than electricity from and due to increase of average  Cost of fossil power plants de-
80% by 2050) nuclear power; ICT innova- cost of electricity to maintain ex- pends crucially on the cost of CO2.
tion allowing more real-time cess of installed power; re-  More RE needed to replace nuclear
information of electricity  sistance from neighbor countries in a carbon neutral way [99,195]
source; reforms of the electric- Poland and Czech Republic due
ity market regulation to the integrated European en-
[102,127,195] ergy market [200-202]
Enhancement of en-  Electricity final 20% reduction in pri- COVID-19 pandemic; innova- Rebound effects of energy sav- Pessimistic outlook beyond 2020 as
ergy efficiency (20%  consumption: mary energy con- tion in ICT and IoT; CO2 pric- ings; split incentive barrier or
reduction in pri- 594.19 TWh

sumption

electricity consumption is expected
ing and increasing energy
mary energy con-

low motivation of tenants to in-

to rise in 2021 and 2022 (after the
price [99,126,127] vest in EE; heritage protection = COVID-19 pandemic) due to in-
sumption by 2020 regulations in historical build- creased economic output and slow
and 50% by 2050,
base year 2008)

ings; rent price caps leading to technological innovation in battery

less investment of landlords and storage [127,195,203]
[101,201]
2017:26% share ~ COVID-19 pandemic, innova- Tourism; delays in digitalization Pessimistic outlook beyond 2020 as
energy consumption transport sector in 2019: 7.2% increase of tion in smart technologies and projects; concerns on data protec-
of the transport sec- final energy con-  final energy con-
tor (10% reduction

Reduction of final 27.5% share of

energy consumption of the
IoT; political culture and

tion; different mobility needs be- transport sector is expected to in-

grassroot movements; policy tween urban and rural areas; car- crease due to slow and expensive

sumption
by 2020, 40% reduc- 53,149 ktoe total fi- transport sector; 2018: incentives such as Abwrack- bon lock-ins, e-commerce; social technological innovation in freight

sumption of the

tion by 2050, base nal consumption: 56,141 ktoe; 2.2% in-  pramie and tax breaks for
year: 2005, 54923  3.2% reduction or electro cars; CO2 pricing for
1,774 ktoe lower

justice issues, failure to internal-
ktoe) emissions [129,130,194]
than 2005

ize negative externalities of car

usage; public resistance against

elimination of diesel privileges
and speed limits [193,204]

transport (sea and air) [99,101]
crease (1218 ktoe)
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