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Abstract

This thesis explores the role of the science-policy interface in urban climate governance,
focusing on the mechanisms of stakeholder collaborations, co-production, and framing within
Munich, Zurich, and Paris. As cities are key contributors to climate change, addressing their
climate challenges requires effective governance models that integrate scientific research with
decision-making. This research investigates how SPI mechanisms facilitate knowledge
exchange between scientists, policymakers, and urban stakeholders to inform climate actions.
Through case studies of the three cities, interviews, multi-stakeholder workshops, and
document analysis, the research highlights how these mechanisms help navigate uncertainties
in climate science and contribute to creating actionable solutions for cities. The findings
suggest that SPI mechanisms enable cross-sector cooperation between science and policy, as
they foster informed decision-making processes and enable cities to meet climate targets.
Challenges were also identified, such as the accessibility of information and data literacy.
These findings suggest that while substantial progress is being made in integrating different
types of knowledge in climate governance, significant challenges still remain. The study
concludes with a discussion on the politicization of science, noting how the framing of

knowledge can either support or hinder climate decision-making.
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1. Introduction

Cities are central to addressing climate change due to their significant contributions to global
greenhouse gas (GHG) emissions and vulnerability to climate impacts (Shah, 2024; Feiock &
Bae, 2011). They are responsible for over three-quarters of worldwide carbon emissions,
making them drivers and victims of climate change (Feiock & Bae, 2011). As over half of the
world’s population resides in urban areas, around 4.4 billion citizens, cities play an increasingly
important role in mitigating and adapting to climate change (UNDP, 2024). Achieving the
climate goals set by the Paris Agreement requires cities to develop and implement effective
climate strategies, starting with a comprehensive and up-to-date GHG emissions inventory
(Arioli et al., 2020). However, it is still challenging to get municipal commitment to climate
action due to the fact that municipal agendas are often occupied with competing priorities
(Fisher, 2022). Through ambitious urban planning, strong policies, and strategic investments,
cities can drive local solutions that contribute to achieving local, national and global climate
targets, but city administrations can’t do it alone (UNDP, 2024).

Urban climate action is inherently a multi-stakeholder problem that requires collaboration
beyond just the city government (Anguelovski & Carmin, 2011). Solutions need coordinated
action from numerous stakeholders, including local governments, businesses, scientific
communities, civil society, and citizens. The science-policy interface (SPI) is critical in this
respect since it creates the platform for policymakers and scientists to exchange and co-create
knowledge. These interfaces are defined as social processes that allow for mutual learning and
joint knowledge construction to enrich decision-making (van den Hove, 2007). Greater
cooperation in SPIs is a growing need, as stakeholders have clearly shown that they wish to
bridge the divide between policy action and scientific information (Velander, 2024). The
uncertain and evolving nature of science further emphasizes the importance evidence-based,
data-driven decision-making in the development of effective climate strategies (Bai et al.,
2018). Cities are also centers of innovation and sustainable behaviors (UNDP, 2024). These
practices foster more and more transdisciplinary collaborations that are key for addressing the
multifaceted climate challenges urban areas face (van den Hove, 2007). As cities transition into
this new paradigm of climate governance, science and knowledge sharing will play a major

role in driving climate action and innovation.
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The ICOS Cities project aims to contribute to that space. The project is an initiative funded by
the European Horizon 2020 that fosters the integration of scientific expertise into urban climate
governance. By bringing together European citizens, leading scientists and policymakers, the
project focuses on co-designing pioneering GHG measurement methodologies and services
tailored to cities to support their climate action efforts (ICOS, 2025). The project involves 15
European cities, and it aims to target three pilot cities, which are Paris, Zurich, and Munich, as
large, medium, and small-scale European cities (ICOS, 2025). These pilot cities serve as testing
grounds for multiple modelling approaches to assess the feasibility of GHG measurement
strategies in different contexts. The project supports the European Green Deal and provides
cities with tools and services to further enhance their local climate action plans. With that,
ICOS Cities aims to fulfill both the scientific needs and the practical realities faced by urban

governments in reducing emissions.

In order to understand how science is being used in urban climate governance, this thesis
explores the role of SPI in shaping climate governance within the three cities: Munich, Zurich,
and Paris. By analyzing how data and research influence the decision-making processes in
these urban settings, this study uncovers the ways in which scientific knowledge is integrated
into local climate action. The three cities, each varying in size and governance structures,
provide different contexts for examining the impact of SPI on climate governance. The research
investigates how these cities use scientific data and research to inform policies, overcome
challenges, and engage multiple stakeholders in achieving climate goals. With that, the thesis
explores three ways in which the cities and its stakeholders interact within the SPI in climate

governance and how they manifest, answering the following:

e What role does SPI play in the urban climate governance of Munich, Zurich
and Paris?

e In what ways do mechanisms of SPI, such as collaborations, co-production
and framing, shape climate governance in Munich, Zurich and Paris?

e What are the challenges and opportunities that those cities face in

implementing SPI?

To answer these questions, the structure of this thesis is organized as follows: the first chapter
presents a theoretical background on the theories of SPI, and the following section provides an
overview of the climate governance context in Munich, Zurich, and Paris. This is followed by

the methodology chapter, where the research design, data collection methods, and analysis
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tools are described. The results are then presented in three sub-chapters, each focusing on a key
SPI mechanism: collaboration, co-production, and framing. The insights are then further
analyzed in the subchapter 5.4. The final chapter includes a discussion on the politicization of
science in urban climate governance, followed by the conclusions, limitations of the study, and

recommendations for future research.

2. Theoretical framework

The theoretical framework chapter introduces the Science-Policy Interface, emphasizing its
importance over time. It proceeds to explore SPI in climate governance. Lastly, the chapter
looks at common SPI mechanisms, such as stakeholder collaborations, co-production, and
framing. The literature provides a foundation to understand how these mechanisms reflect the

influence of data and research in urban climate governance.

2.1. Introduction to the Science Policy Interface

The Science-Policy Interface has deep historical roots, dating back to ancient philosophical
reflections. Plato, in his discussions on governance, argues that only those who have achieved
knowledge of the Forms, particularly the Form of the Good, are truly fit to govern (Scott, 2019).
Knowledge, in the opinion of Plato, gives them the ability to make informed and just decisions
for the well-being of the state (Scott, 2019; Sokolovska et al., 2019). This idea was further
developed by Niccolo Machiavelli, who argued that experts, not necessarily scholars, should
inform political decision-making to ensure that truthful knowledge shapes governance
(Sokolovska et al., 2019). Over time, these philosophical ideas evolved into more structured
approaches, particularly in the post-war period, when the growing complexity of societal
challenges emphasized the need for scientific input in policy-making (Koontz, 2019;
Reichmann & Wieser, 2022). The second half of the twentieth century saw growth in science
investments, particularly since the “Sputnik shock,” when it marked a new era of scientific
involvement in governmental decision-making (Reichmann & Wieser, 2022; Sokolovska et al.,

2019). Since then, SPI has developed into a critical element of modern governance, particularly

" https://www.usmcu.edu/Outreach/Marine-Corps-University-PresssMCU-Journal/JAMS-vol-15-no-1/The-Soviet-Sputniks-
and -American-Fears/
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through the rise of evidence-based policy in the late 20th century. This approach, focused on
using scientific evidence to guide decision-making, has been endorsed by various international
and national organizations (Koontz, 2019). In Europe, the need for improved science-policy
interactions was formally recognized in the European Union’s Sixth Framework Programme?,
which called for developing better mechanisms to channel scientific advice to policymakers
and help them manage scientific uncertainty (van den Hove, 2007; European Commission,
2002).

The science-policy interface has evolved from recognizing that science and policy, traditionally
viewed as separate domains, are deeply interconnected and co-evolving. Policy makers seek
external knowledge in order to improve decision-making (Reichmann & Wieser, 2022).
Initially, SP1 was framed as a one-way transfer of knowledge from scientists to policymakers,
under the assumption that providing better knowledge would lead to better decisions (Morgan
& Di Giulio, 2018). This concept was explored by Sokolovska et al. (2019) as a linear model,
characterizing the first of three phases of SPI, where a clear distinction between science and
policy is seen.
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2 https://ec.europa.eu/commission/presscorner/detail/en/memo_02 152
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However, this traditional view has shifted over time, with scholars advocating for more
interactive models of collaboration that go beyond mere knowledge transfer. Science-policy
interfaces are now seen as social processes that facilitate the exchange, coevolution, and joint
construction of knowledge between scientists, policymakers, and other stakeholders (seen in
Figure 1), with the goal of enriching decision-making and addressing complex societal
challenges (van den Hove, 2007). These interfaces are essential for managing the intersection
between science and policy, particularly when responding to complex, uncertain, and
politicized issues such as climate change (Koontz, 2019). They aim to provide a space for
knowledge systems where scientific knowledge is disseminated in an understandable and
usable way for policy actors (van den Hove, 2007; UNEP, 2022).

Different stakeholders play multiple roles within SPI. Organizations, such as the UNCCD, may
participate in the interface as intermediaries between science and policy. As seen in Figure 1,
SPI is an ongoing system that includes collaborations, knowledge translation, communication
and multiple stakeholders. With that, in decision 23/COP.11, paragraph 3, COP established the
UNCCD Science-Policy Interface (UNCCD, 2025). This has led to a more concretized

relationship between policy-makers and scientists, stating that SPI should:

“Analyze, synthesize and translate relevant scientific findings and recommendations
from DLDD-related scientific conferences, including upcoming UNCCD scientific
conferences, the roster of independent experts, as well as from relevant stakeholders
and networks into proposals to be considered by the CST for the consideration of the
COP” (UNCCD, 2025).

It is widely recognized that science alone is insufficient to drive policy; it must be integrated
with other forms of knowledge and influenced by political, social, and economic contexts
(Reichmann & Wieser, 2022; Sokolovska et al., 2019; Morgan & Di Giulio, 2018). Effective
policies require the best available scientific knowledge and an understanding of the political
and social dynamics surrounding the issue (Velander, 2024). As policy-making is rarely a
rational process and often shaped by emotions, values, and political agendas, scientific
knowledge must also be translated into policy-relevant recommendations that align with public
and political interests (Morgan & Di Giulio, 2018; UNCCD, 2025). In practice, SPI is a
dynamic, interactive process where science is used to inform decisions, but the interaction is
rarely linear. As seen in Sokolovska et al. (2019)’s final phase of SPI, the participatory model,

SPI is explained as a constant collaboration between researchers, society and policy makers.
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Policymakers rely on science to reduce uncertainty, understand cause-and-effect relationships,
and predict outcomes, yet the influence of science is often contingent on how well it is
communicated and framed within the context of existing political and societal values
(Wesselink et al., 2013). This evolving relationship emphasizes the need for a flexible SPI,
where scientists, politicians, and societal actors continuously interact, co-evolve, and co-

construct knowledge to create meaningful and actionable policies (van den Hove, 2007).

2.2. Science Policy Interface in Climate Governance

Science goes hand-in-hand when discussing climate change. It provides the knowledge to
understand the causes, impacts, and potential solutions to environmental problems (van den
Hove, 2007; Watson, 2005). As a result of the first global conference centered on
environmental issues®, The Stockholm Declaration of 1972 was a pioneering document in

recognizing the role of science in climate decision-making, stating:

“Principle 18: Science and technology, as part of their contribution to economic and
social development, must be applied to the identification, avoidance and control of
environmental risks and the solution of environmental problems and for the common
good of mankind”’(United Nations Conference on the Human Environment, 1972,
Principle 18).

The Stockholm Declaration set the stage for scientific knowledge and scientists to be included
in political debates surrounding environmental challenges. Since then, the development of
scientific and technological advancements has allowed society to explore and measure
environmental changes that extend over unprecedented spatial and temporal scales, such as the
impacts of climate change (van den Hove, 2007). These changes often have irreversible
consequences on ecosystems and human societies, making scientific insights necessary to
understand and mitigate these effects. As multiple studies point out (van den Hove, 2007;
Sarewitz, 2004; Wesselink et al., 2013; Watson, 2005), science has brought to light many
environmental issues, including climate change, that were previously not in the political

agenda, showing the role of scientific research and experts in climate decision-making.

3 https://www.un.org/en/conferences/environment/stockholm1972
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Science plays a significant role in shaping and guiding action. Scientific knowledge is often
used as the foundation for building policies, as it helps frame environmental problems and
provides a basis of information for decision-makers to take effective action (Yearley, 1995, as
cited in Wesselink, 2013; Watson, 2005). The influence of science in policy-making has often
been observed within climate governance, for instance, with the resolutions of the Vienna
Convention for the Protection of the Ozone Layer, 1985, and the Montreal Protocol on
Substances that Deplete the Ozone Layer, 1987 (1ISD, 2021). Such stratospheric ozone
depletion policy formulations were conducted in part because of strong scientific evidence
linking human activities to the problem®, and moreover, the impact it has on human health from
such results, which prompted governments to act decisively (Watson, 2005; I1SD, 2021,
Blakemore, 2016). The ozone layer crisis and the subsequent international agreements stand as
a starting example of the successful integration of scientific evidence into climate policy-
making, showcasing the power of SPI in driving climate action. Such influence broadens the
role of science from being a tool for problem-solving, as seen in the Stockholm Declaration, to

an integral part of the policy-making process that shapes governance.

However, science is not always straightforward. As Sarewitz (2004) observes, science can also
fuel environmental controversies, as different stakeholders interpret scientific findings in
different ways. With that, a challenge faced in SPIs, particularly in climate change governance,
is found when dealing with uncertainty. Scientific knowledge on climate change is often
accompanied by indeterminacy (van den Hove, 2007), which poses significant challenges for
decision-making processes. Despite the availability of scientific data and models, uncertainty
remains a constant problem of climate scientific knowledge, especially when it comes to
predicting future impacts, assessing non-linear systems and providing precise local impact (van
den Hove, 2007; Morgan & Di Giulio, 2018). Although, at first glance, this may seem like a
challenge of capacity, studies reinforce that more scientific research leads to more conflicting
opinions, not benefiting the challenge of uncertainty (Sarewitz, 2004; Koontz 2019). Wesselink
et al. (2013) point out that decisions can still be made in the face of uncertainty, provided there
is sufficient political will. With that, the lack of progress in addressing climate change may not
be a result of scientific limitations alone but also a political one, where the will to act is lacking

despite available scientific evidence. For that reason, there is a need for more open debate

4Molina, M., Rowland, F. (1974). Stratospheric sink for chlorofluoromethanes: chlorine atom-catalysed destruction of
ozone. Nature 249, 810-812 (1974). https://doi.org/10.1038/249810a0
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regarding science uncertainties as well as knowledge limitations in the context of climate

governance.

The Intergovernmental Panel on Climate Change (IPCC)

The IPCC is a crucial organization in the SPIl. Created in 1988 by the United Nations
Environment Programme (UNEP) and the World Meteorological Organization (WMO) (IPCC,
2025). It offers policymakers disseminated reports on climate science and the current
international scenario. Their main goal is to assess knowledge on the science of climate change,
its socio-economic impacts, and potential response strategies (IPCC, 2025). Since its creation,
the IPCC has delivered six Assessment Reports, multiple Special Reports, and Methodology
Reports, all having significant influence on global climate action and policy (IPCC, 2025). Its
first Assessment Report (1990) played an important role in creating UN Framework
Convention on Climate Change (UNFCCC), and later reports provided scientific foundations
for the adoption of key international agreements, such as the Kyoto Protocol and the Paris
Agreement (IPCC, 2025). As a boundary organization for SPI, the IPCC bridges the gap
between the scientific community and policymakers, as seen in Figure 2, facilitating the flow
of essential climate knowledge to inform evidence-based policy decisions (Gustafsson &
Lidskog, 2018). In this way, the IPCC has become an active actor in international climate

governance (North et al., 2022).

Practitioners already work
at these interfaces

( Evidence Action
(adaptation/mitigation)

(research) POy J

IPCC
Inclusion, roles, experiences of, and

Assessment & transiation Focus of
this study

suggestions from, practitioners
involved as authors of the IPCC ARS

Figure 2: IPCC’s role in the SPI (North et al., 2022)

The organization produces extensive assessments that analyze and explain the latest climate
science, which informs international policy decisions such as those made at the Paris
Agreement (Watson, 2005). With its regular assessment reports and special reports, the IPCC
shows the impacts of climate change, the effectiveness of mitigation and adaptation strategies,
and the interdependencies among environmental, economic, and social systems (IPCC, 2025).

Through bringing together a multidisciplinary group of experts, combining both scientists and
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practitioners from different backgrounds, their process is built to deliver reports that are both
scientifically rigorous and relevant to policymakers (North et al., 2022). By delivering such
information, the institution has acted as a model to other SPIs across different environmental
domains by providing a framework for the integration of scientific knowledge into global
governance and decision-making (11SD, 2022). Even if successful in its activities, the IPCC
also faces challenges of adapting to the complexity of the science of climate, which involves
political considerations and the integration of various forms of knowledge to address the nature
of climate change (Morgan & Di Giulio, 2018).

The IPCC has faced significant challenges over the years, both in terms of its internal structure
and its role in global climate policy. One key issue has been the lack of diversity in the
authorship of its reports, with a majority of experts being from the Global North and a
significant underrepresentation of voices from vulnerable countries and underrepresented
groups, including women and indigenous people (Corbera et al., 2015 as cited in North et al.,
2022). This potential disciplinary and geographical bias has led to critiques of the IPCC’s
assessments for possibly serving the interests of specific institutions and political agendas, and
not taking into account perspectives from the Global South (Wesselink et al., 2013).
Furthermore, the IPCC’s consensus-driven approach, which is aimed at providing scientific
neutrality, has been under question, especially following incidents like the Climategate
scandal® in 2009 that exposed weaknesses in the consensus model of other institutions
(Pregernig, 2014). Critics also argue that this focus on consensus may limit the ability of the
IPCC to openly address uncertainties and multiple points of view, especially as climate change
remains a highly politicized and complex issue (Pregernig, 2014). The IPCC’s linear approach
to science-policy interactions has also been critiqued, with some suggesting that it fails to fully
engage with the “wicked” nature of climate change, where issues are not easily structured or
resolved through straightforward scientific knowledge transfer (Wesselink et al., 2013). As a
capacity challenge, the increasing workload of the IPCC, especially in supporting UNFCCC,
has resulted in limited capacity for external collaborations, raising concerns about “partnership
fatigue” (Velander, 2024). These challenges reflect the broader complexity of maintaining an
effective SPI, where issues of power, representation, capacity and institutional processes can

impact the outcomes of global environmental governance.

S https://ipa.org.au/wp-content/uploads/2021/11/The-IPA-on-Climategate-from-CCTF2010-Davidson-and-Moran.pdf
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2.3. The Science Policy Interface Mechanisms

Given the complexity, uncertainty, and politicization of climate change, the traditional one-
way model of science providing knowledge for policy is often not enough (Wesselink et al.,
2013). Climate science is frequently difficult to communicate and can be contested, with
findings sometimes used to support political positions rather than to inform policy decisions
(Morgan & Di Giulio, 2018). Several mechanisms of SPI have been proposed to address this
challenge, each offering different and complementary frameworks for integrating science into
decision-making processes. Multi-stakeholder collaborations, for instance, stresses the
importance of participatory and inclusive methods that bring together different actors, from
scientists, policymakers, to stakeholders from various sectors, to ensure that different
perspectives are considered in the decision-making process (Lemos et al., 2012). The co-
production model further advances this by highlighting the collaborative process through which
knowledge is produced by scholars and policymakers, recognizing that effective solutions
require input from both scientific expertise and local knowledge (Sokolovska et al., 2019).
Lastly, framing is an essential tool in SPI, as it shapes how complex issues are understood and
acted upon by framing scientific findings in ways that resonate with policymakers and the
public. This approach acknowledges that science cannot be perceived as objective or neutral in
the policy arena, but must be carefully framed to facilitate consensus and decision-making
(Pregernig, 2014). Together, these models account for the need for a dynamic and interactive
relationship between science and policy in response to the complex and politically driven issue

of climate change. With that, this section explores:

1. Stakeholder Collaborations
2. Co-production

3. Framing
2.3.1. Stakeholder Collaborations

Multi-stakeholder collaboration is at the core of modern environmental governance. It is the
backbone behind international frameworks such as the Rio Earth Summit and the Paris
Agreement. The Rio Earth Summit, and specifically its Agenda 21, introduced a model of
governance that is multi-level, multi-sectoral, and multi-stakeholder, and acknowledges the
complexity of environmental challenges (Janicke, 2006). According to Janicke (2006), the "Rio

Model" plays a critical role in managing environmental issues' complexity by encouraging
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long-term goals, multi-level coordination, and evolving multi-stakeholder participation.
Agenda 21 framework reflects interactive cooperation between governments, industries, and

civil society to implement sustainable alternatives effectively (Janicke, 2006).

Collaboration is also a key process of SPI; it enhances the credibility, relevance, and legitimacy
of shared knowledge (Velander, 2024; Kothari et al., 2011; Morgan & Di Giulio, 2018). Having
multiple actors like scientists, policymakers, and civil society helps include different
knowledge systems and perspectives in decision-making (Velander, 2024). The need for such
collaboration is also seen by the recognition that complex environmental challenges, such as
climate change, require collective action across sectors and levels, as stated in Agenda 21
(Janicke, 2006). Collaborative processes also promote inclusivity and representation and give
platform in policy discussions to marginalized groups or those whose concerns are often
overlooked (Turnhout, 2020). By fostering shared understanding, multi-stakeholder
collaboration in SPI enables the integration of both scientific and local knowledge (Morgan &
Di Giulio, 2018). With that, SPI collaborations aim to provide results that are multi-disciplinary

and take into account multiple perspectives.

Stakeholders collaborate in multiple of manners, including through formal and informal
partnerships, networks, and co-production processes. A key element of successful
collaboration is establishing strong, trusting relationships and creating spaces where all
participants, from scientific experts to community members, can contribute their knowledge
(Kothari et al., 2011; Velander, 2024). This process is often guided by boundary organizations,
which help bridge the gap between different knowledge communities by fostering
communication and providing mutual understanding (Velander, 2024; Koontz, 2019;
Satterthwaite et al., 2024), or through a ‘spider web’ model (Kasperson & Berberian, 2011).
By using a 'spider web’ model, the collaboration happens from a mediating network instead of
a direct interaction between policy and science (Morgan & Di Giulio, 2018). The involvement
of different stakeholders as boundary organizations, including government, civil society, and
business, makes it possible to have an integrated policy-making approach since it integrates the
technical expertise, local information, and hands-on experience needed to address complex

environmental problems (Koontz, 2019).

Several theories and models of collaboration have emerged in SPI, each offering insights into
how stakeholders can work together more effectively. An example is the "two-communities™

model, which highlights the challenge of crossing boundaries of scientific and policymaking
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communities, which are built on different paradigms, norms, and priorities (Morgan & Di
Giulio, 2018). To overcome these barriers, effective communication is crucial, as it pushes for
all participants, including scientists, policymakers, and community members, to understand
each other’s needs, priorities, and expectations (Kothari et al., 2011). Clear, timely, and
respectful communication is vital for aligning goals and strategies while fostering transparency
and inclusivity throughout the research process (Reback et al., 2002, as cited in Kothari et al.,
2011).

Different communication problems typically arise from differences in professional culture,
terminologies, and expectations, impacting the exchange of information and slowing down
collaboration (Kouri, 1999, as cited in Kothari et al., 2011). With that, scholars emphasize the
relevance of a two-way communication, relationship-building, and mutual interactions to
create meaningful knowledge (McNie, 2013). An applicable example of two-way
communication is highlighted by Cottingham et al. (2010) on the communication between
climate information producers and water management users in order to overcome barriers and
improve understanding. In the Healthy Waterways project®, collaboration between multiple
stakeholder groups, including citizens, helped to address water quality issues through ongoing
dialogue and mutual understanding (Cottingham et al., 2010). This approach supported the
resolution of disputes and avoided politicization, thereby demonstrating the value of two-way
communication in improving SPl (Cottingham et al., 2010). With that, effective
communication within the science-policy collaboration is not only about information
dissemination but is also a dynamic, iterative process that integrates different knowledge
systems and supports informed, collaborative decision-making on complex global challenges
(Koontz, 2019).

2.3.2. Co-production

Co-production has become an increasingly important concept in the context of environmental
governance and SPI. It refers to the process through which different actors, including scientists,
government officials, and local communities, collaboratively generate and apply knowledge to
address complex problems (Turnhout et al., 2020; Chambers et al., 2021; Satterthwaite et al.,
2024). Unlike traditional models, where experts produce knowledge for passive stakeholders,

co-production emphasizes active participation and mutual learning (Boyle & Harris, 2009).

8 https://www.healthywaterways.org
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The co-production of knowledge enables a shift from the top-down approach typically seen in
traditional science-policy interactions to a more inclusive, participatory process that empowers

communities and fosters collaboration (Chambers et al., 2021).

The concept of co-production was initially brought up by Nobel winner Elinor Ostrom and her
team, who defined it as the process through which individuals outside of an organization
contribute to producing a good or service (Boyle & Harris, 2009). Ostrom’s work on the
governance of common pool resources laid the foundation for understanding the dynamics of
collaborative knowledge production, particularly in the management of public goods
(Verschuere, Brandsen & Pestoff, 2012). This idea was innovative, as it recognized that science
alone was not sufficient to address complex environmental challenges and that the involvement
of diverse stakeholders was necessary to create applicable knowledge (Turnhout et al., 2019).
Today, co-production is a fundamental approach in environmental governance, aiming to
integrate different types of knowledge, from scientific to local and indigenous, to develop more
sustainable and context-specific solutions (Satterthwaite et al., 2024).

Research provides a range of approaches to co-production processes. One of these approaches,
which has been studied in Satterthwaite et al. (2024), is the "Wheel of Knowledge Co-
Production.” The wheel provides a framework to guide the incorporation of co-production in
sustainability projects. It consists of seven interconnected phases: Relate, Assess, Involve,
Situate, Engage, Enact, and Learn (seen in Figure 3). The process allows for continuous
learning, relationship building, and adaptation throughout and beyond a single project, making
it responsive to the needs and dynamics of the stakeholders involved. This approach also
encourages flexibility because co-production processes evolve based on the contributions and
needs of participants so that solutions are context-specific and adaptable (Satterthwaite et al.,
2024).

The Role of the Science-Policy Interface in Urban Climate Governance 13



LISTENING RELATE ASSESS INCLUSIVITY

INVOLVE

Knowledge

Co-Production ‘.a.‘

for
Sustainability

SITUATE
(] éc

.
00

FLEXIBLITY [ RESOURCES

Figure 3: The Wheel of Knowledge in Co-Production (Satterhwaite et al., 2024)

However, as Turnhout et al. (2020) argue, the majority of the co-production environments fail
to reflect on the power dynamics and politics in these processes, which can limit the impact of
co-produced knowledge. The unequal distribution of power and resources among actors
generally results in elite participants, such as government representatives, large NGOs, or
scientists, shaping the co-production process to serve their own interests (Turnhout et al., 2020;
Satterthwaite et al., 2024). These elite groups generally have more time, resources, and
authority, which enables them to define the limits of participation and determine what is
relevant or valuable knowledge (Turnhout et al., 2020). Therefore, effective co-production
must not only engage stakeholders but also challenge existing power structures that may
influence the results. These challenges show the need for co-production to surpass technical
processes and confront the political realities that shape knowledge production and decision-
making. Thus, to be effective, co-production should be participatory and critical of the broader

societal and political context within which it occurs.

Successful co-production processes also rely on building trust and fostering open
communication between actors. According to Boyle & Harris (2009), co-production includes
recognizing people as valuable assets through promoting reciprocity, and building strong social
networks that foster mutual respect. These elements are required for building collaboration and
pushing knowledge that is co-produced in a way that is credible, applicable, and legitimate
(Satterthwaite et al., 2024; Norstrom et al., 2020).
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2.3.3. Framing

The role of science in policymaking extends beyond providing technical solutions to
environmental challenges; it also influences the way environmental issues are framed and
understood in the political arena. With that, framing is a key concept in understanding SPI, as
it determines how scientific knowledge is communicated, translated and integrated into policy
decision-making processes (Watson, 2005). Framing refers to the way complex issues are
presented and structured by scientists, policymakers, and other actors, which influences the
problem definitions, potential solutions, and moral evaluations associated with an issue (Van
Beek et al., 2020; Benford & Snow, 2000). It also helps direct attention to certain aspects of a
problem while shadowing others, shaping how stakeholders perceive and approach issues,
including environmental governance (Pregernig, 2014). One example, highlighted in Pregernig
(2014) is the comic book “The Great Transformation.”” The comic book was funded by the
Federal Ministry of Education and Research in Germany, and its main goal was to simplify an
extensive report on sustainability transitions published by the WBGU and reach a wider
audience. With that, framing plays a role in shaping the interactions between science, policy
and society by organizing knowledge in a way that resonates with the political context and

societal concerns (Sokolovska et al., 2019; Pregernig, 2014).

Knowledge
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Figure 4: Knowledge Transfer Processes (Zhang et al., 2022)

In framing processes within SPI, several key actors play critical roles in shaping how
knowledge is communicated and understood. These actors include the institutions, such as
those that produce knowledge reports like the IPCC and IPBES, which collect, assess, and
communicate scientific information to decision-makers (Pregernig, 2014). Knowledge brokers
and boundary organizations also serve as intermediaries (see Figure 4) that enable

communication between researchers and policy-makers, and thereby help to overcome

7 www.die-grosse-transformation.de/2013/02/buchinformation.html
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differences in understanding and ensure that knowledge remains relevant and accessible
(Zhang et al., 2022). These intermediaries are needed in knowledge translation, as they can
navigate the dynamics between multiple actors, such as governmental bodies and scientific
experts (Grimshaw et al., 2012; Zhang et al., 2022). The credibility of the intermediaries,
including knowledge brokers, is important for the effective use of these framing processes
because they are expected to have the required competencies, experience, and legitimacy to
effectively convey scientific research to decision-makers and the general public (Grimshaw et
al., 2012). Moreover, the process of translating scientific knowledge into policy must account
for uncertainty, complexity, and limitations in research, along with the different interests of the
stakeholders involved (Sokolovska et al., 2019).

The work of intermediaries is especially important when faced with differences between the
two primary communities in SPI: researchers and policymakers. These communities typically
operate in different systems, languages, and logistics, thus rendering effective communication
difficult (Sokolovska et al., 2019). Often, researchers produce specialized knowledge that
cannot always be directly applied to the immediate demands of policy decision-making
(Pregernig, 2014). Efforts to bridge this gap, such as raising scientific literacy among
policymakers or educating researchers about the policy process, have been proposed as
solutions. For example, using case studies and “best practice” examples has been suggested as
a way for researchers to make their findings more relevant to policy (Stone, 2002). While the
goal of effective translation between science and policy is important, the time and complexity
involved in quality assurance and translation processes with intermediaries may not always
align with the need for action on politically pressing issues (Sokolovska et al., 2019). This gap
between the speed of political decision-making and the often slower process of scientific

research is a challenge in SPI.

Another challenge is seen when framing is used to shape the way scientific information is
perceived and acted upon in policy-making by emphasizing existing agendas. Wesselink et al.
(2013) highlights that the distinction between facts, data, and causal stories is often blurred,
with the interpretation of these elements being shaped by the stakeholders involved. This is
emphasized when political actors use scientific knowledge as a resource to serve their own
interests, as discussed in multiple studies (Pregernig & Boucher, 2012; Pregernig, 2014).
Complexity in scientific findings often leads to competing frames, which can also be

strategically used to justify particular policy agendas, sometimes avoiding other issues
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altogether (Morgan & Di Giulio, 2018; Ryan, 2015). The politicization of scientific knowledge,
where it either serves as a tool for reinforcing a pre-existing set of ideas or for delaying action,
further complicates the potential for meaningful policy changes (Pregernig, 2014; Turnhout et
al., 2020). Consequently, the framing process can be influenced by agendas, making it difficult
to create consensus and effectively translate scientific knowledge into actionable insights.

3. Institutional Background

This chapter introduces the political systems and climate objectives of the three cities that were
selected as pilot cities for the ICOS Cities project: Munich, Paris, and Zurich. The cities were
chosen to represent different dimensions of urban governance, offering multiple insights into

different scales and approaches to sustainability and climate action at the European level.

Detailed information on each of the cities’ horizontal and vertical climate governance can be
found in previous publications®. Table 1, in the end of the chapter, offers a summarized

comparison of climate governance in the three cities.

3.1. Munich

Germany’s political system is a federal parliamentary democracy, consisting of a decentralized
structure of governance. The Federal Republic of Germany is divided into 16 states (L&nder),
with each state having its own constitution, government, and parliament (Deutscher Bundestag,
2025). The national government is headed by the Federal Chancellor, who sets the guidelines
for policy, with the current Chancellor being Olaf Scholz of the Social Democratic Party (SPD)
since December 2021 (Tatsachen iber Deutschland, 2025). The highest-ranking figure in terms
of protocol is the Federal President, followed by the President of the Bundestag, and the
President of the Bundesrat, who represents the 16 states in the legislative process (Tatsachen
uber Deutschland, 2025). Bavaria, Germany’s largest state by area, has a distinct political
structure. The Minister-President, currently Dr. Markus Soder, is the head of the Bavarian
government and has held the office since 2018 (Bayerische Staatsregierung, 2025). Bavaria has

a long history that goes back to the 6th century and plays a significant political role in Germany.

8 Analysis of climate governance structures in pilot cities and policy needs: fileshare.icos-cps.eu/s/cnQrCetwiyw6MNJ
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The state government is responsible for implementing policies related to climate protection,
with Bavaria committing to climate neutrality by 2040 and setting multiple goals such as
expanding renewable energy sources and improving energy efficiency (Bayerische
Staatsregierung, 2025). Bavaria also plays an active role in international climate agreements,
such as the Under2MoU°® (Bayerische Staatsregierung, 2025).

In Munich, the capital of Bavaria, politics operates through a system of interconnected organs
that include the city council, the Lord Mayor, and various district committees. The Lord Mayor
leads the city’s administration. The city has set a goal to become climate-neutral by 2035
(Landeshauptstadt Miinchen Fachstelle fur Demokratie, 2025; EuroCities, 2025). With that,
Munich, as Germany’s third-largest city, has a goal to achieve climate neutrality a decade
before the nation itself. This goal was formalized in December 2019, when the city council
declared a Climate Emergency and developed a comprehensive plan to reduce GHG emissions,
focusing particularly on decarbonizing the heating and transport sectors (Global Shapers,
2020). A key strategy in this transition is the city’s Integrated Climate Protection Action
Program (IHKM), which, since 2010, has implemented numerous measures aimed at
improving energy usage and reducing emissions in buildings (Energy Cities, 2025). Munich’s
commitment to climate neutrality is also reflected by its active participation in a series of EU-
supported initiatives and its involvement in the European Commission’'s "100 EU Climate-

Neutral and Smart Cities" programme (see Table 1), launched in 2022 (Energy Cities, 2025).

In line with its climate targets, Munich has put a great emphasis on innovation and adaptation.
The city is focusing on the transformation of its heating system infrastructure, aiming to replace
oil and natural gas with renewable energy sources. The strategy includes large-scale
renovations of existing older buildings to introduce energy-efficient measures and enable the
use of renewable energy sources (Energy Cities, 2025). The city is also committed to
decarbonizing its transport sector, with a goal to make its entire public transport system electric
in the coming years (Global Shapers, 2020). Munich is also progressing toward achieving
100% renewable electricity by 2025 and CO.-neutral district heating by 2040, with its
municipal utility, Stadtwerke Minchen (SWM), leading the change (Global Shapers, 2020).

The city's climate strategy is complemented by a series of government subsidies and incentives

9 https://www.theclimategroup.org/under2-memorandum-understanding
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that promote the switch to clean energy and the decrease of emissions throughout the city
(Energy Cities, 2025).

3.2.  Zurich

Switzerland is a federal republic with a governance structure of three levels: the Confederation,
the cantons, and the communes. This federal system guarantees that governance remains close
to the citizen, with the smallest political entities being the communes. Direct democracy plays
an important role at all levels of governance in Switzerland by allowing citizens to actively
participate in decision-making through initiatives, referendums, and votes on specific issues
Swiss Federal Department of Foreign Affairs, 2023). This decentralized approach ensures that
political decisions reflect the multiple needs of the population and promotes strong democratic
involvement (Swiss Federal Department of Foreign Affairs, 2023).

At the cantonal level, Zurich is one of the 26 cantons of Switzerland and has a significant
degree of autonomy. The canton’s government, the Government Council, is the highest
executive authority and consists of seven members elected by popular vote every four years.
The Government Council is responsible for drafting laws, managing the canton’s
administration, and overseeing the implementation of policies that align with both federal and
international standards (Government of Zurich, 2023). In 2022, the voters in Zurich passed a
constitutional amendment to establish the goal of being net-zero, reinforcing the canton’s
commitment to addressing climate change and aligning with international agreements such as

the Paris Agreement (Library of Congress, 2022).

Zurich, as a municipality, is one of the largest in Switzerland, with substantial autonomy in
decision-making. The city’s political system follows a model of direct democracy where
citizens actively participate in shaping policy through referenda and elections (Zirich
Tourismus, 2025). The City Council, the city’s executive body, consists of nine members
elected by the public. The city has long been a leader in sustainable urban development, and
with its new constitutional amendment, Zurich has committed to implementing measures that
reduce GHG emissions and promote sustainable urban living (Zurich Tourismus, 2025).
Zurich's climate strategy focuses on sustainable mobility, energy efficiency, and integrating

renewable energy systems into the city's infrastructure (EuroCities, 2025).
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The city of Zurich has set goals for achieving climate neutrality by 2040, with the city
administration's goal by 2035 (Library of Congress, 2022). Their climate strategies focus on
both direct and indirect GHG emissions. Direct emissions, primarily from traffic, heating, and
waste incineration, are targeted for reduction to net zero by 2040. Indirect emissions, resulting
from the consumption of goods like food and electronics, aim for a 30% reduction per person
compared to 1990 levels by 2040 (Stadt Zirich, 2025a).

Zurich’s climate strategy is guided by its broader environmental goals, which includes four key
areas: climate-neutral city, intelligent use of resources, healthy urban environment, and
networked urban nature. The city is committed to reducing energy consumption by 2040, with
a goal to cut primary energy demand to 2000 watts of continuous power per inhabitant (Stadt
Zurich, 2025a). Additionally, Zurich aims for 95% of its final energy to come from renewable
sources by the same year (Stadt Zirich, 2025a). In terms of resource conservation, Zurich
focuses on fostering innovation in the circular economy, promoting efficient use of natural
resources such as water and energy, and implementing a recycling strategy to reduce material
flows (Stadt Zurich, 2025a).

As part of its commitment to create a healthy urban environment, Zurich also plans to reduce
street noise, improve air quality, and mitigate urban heat through planning and pollution control
strategies. The city also plans to increase green spaces and biodiversity, with goals focused on
upgrading ecological habitats in the city and increasing tree coverage to 25% by 2050 (Stadt
Zirich, 2025a).

3.3. Paris

The governance structure of France is based on a decentralized system, which operates at three
levels: national, regional, and local. At the national level, France is a unitary republic with a
semi-presidential system, where executive power is vested in both the President and the Prime
Minister. The French Parliament is bicameral, consisting of the National Assembly and the
Senate, with the latter indirectly representing sub-national authorities (European Committee of
the Regions, n.d.). The country has undergone significant decentralization, especially since the
1980s, which transferred various powers from the central government to the regions and
municipalities (European Committee of the Regions, n.d.). Local government in France
operates through three primary layers: regions, departments, and communes. These

decentralized units have varying degrees of autonomy, with regions gaining more power in
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areas such as economic development, transport, education, and cultural matters following the
Defferre Acts (Britannica, 2025).

The Paris region, Tle-de-France, is one of the 18 regions in France and is both the most populous
and economically significant. The region is subdivided into eight departments, including Paris
itself (European Committee of the Regions, n.d.). While the regions have a degree of autonomy,
the communes, including Paris, have a considerable level of self-governance. Paris, as a
commune, is run by an elected municipal council and mayor (European Committee of the
Regions, n.d.). The political administration of the city of Paris is unique in history. From 1871
to 1977, it lacked a directly elected mayor, with authority being held by a departmental prefect
(Britannica, 2025). This situation changed with a statute passed in 1975 which allowed the
municipal council to select its own mayor, granting more powers of urban administration to
the mayor (Britannica, 2025). Now Paris has the ability to elect its mayor, who now holds
similar powers to mayors in other French cities. A system of 20 arrondissements was
introduced in 1982, each with its own local mayor, though the overall governance and key
decision-making authority remain with the Mayor of Paris (Britannica, 2025).

The City of Paris, the capital of France, operates under a unique governance system within the
context of France’s decentralized administrative structure (European Committee of the
Regions, n.d.). Paris is both a city and a department, and serves as the core center for commerce,
culture, and politics within the nation. The capital city is 41 square miles in area and has a
population of over 2 million individuals, while its metropolitan area accommodates almost 11
million people (Britannica, 2025). Paris is known for its rich cultural history and vibrant

intellectual community, earning its nickname, “The City of Light” (Britannica, 2025).

The mayor of Paris has multiple responsibilities, including overseeing town planning,
education, social welfare, and public health, in addition to managing municipal transport and
housing (European Committee of the Regions, n.d.). As the political head of the city, the mayor
must implement policies across these domains and directly impact the city’s development and
day-to-day operations. Climate governance is a priority for the mayor, as reflected by their
multiple strategies for climate neutrality by 2050 and plans to reduce emissions from transport,
energy, and buildings (Ville de Paris, 2024a). This robust governance framework, alongside
Paris’ leadership in international climate agreements, allows the city to pursue progressive

environmental policies and set a global example in sustainable urban development.
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The City of Paris has pioneered climate governance by establishing early commitments and
climate goals through a series of plans. The initial Climate Plan, introduced in 2007, set Paris
on the path towards climate action through the aim of reducing GHG emissions and energy
consumption by 25% by 2020, and increase the share of renewable energy to 25% by the same
year (Ville de Paris, 2024a). These targets guided the city’s policies until 2020. The climate
agenda gained a global dimension during the 2015 COP21, resulting in the adoption of the
Paris Agreement. Building on this international momentum, the city’s 2018 revised Climate
Plan emphasized carbon neutrality and 100% renewable energy consumption, reflecting the
Paris Agreement goals locally. The plan, which gained overwhelming support from the Paris
Council and citizens, integrated air quality improvement as a key focus alongside climate goals
(Ville de Paris, 2024a).

The third iteration of the Paris Climate Plan (2018-2030) sets a target to achieve carbon
neutrality by 2050. The plan includes a wide array of measures, including the thermal
renovation of buildings, expansion of renewable energy, promotion of sustainable mobility,
and the transition to a circular economy (Ville de Paris, 2024a). Paris has already made
significant progress in these areas, for instance, with the installation of 76,000 m2 of solar
panels on rooftops, with a goal to cover 20% of Parisian roofs by 2030 (UNFCCC, 2024). The
city also aims to phase out diesel-powered mobility by 2024 and petrol-powered vehicles by
2030, with plans to make Paris a 100% bikeable city and to reduce car usage significantly
(UNFCCC, 2024). By 2050, Paris intends to reduce local emissions by 100%, achieve a net-
zero carbon target, and offset residual emissions through stakeholder engagement (Ville de
Paris, 2024a). In addition to the actions, the city supports its climate measures with economic
incentives for low-carbon mobility and a regional low-carbon logistics plan. Paris also engages
with local stakeholders, including businesses, citizens, and organizations, to collaborate on

achieving their targets.

Table 1: Comparison of climate governance structures in Munich, Zurich and Paris (adapted from
Dias Carneiro et al., 2023'°)

Paris Zurich Munich

Inter/-supranational level

Paris Agreement V4 V4 V4

9 Analysis of climate governance structures in pilot cities and policy needs: fileshare.icos-cps.eu/s/cnQrCetwiyw6MNJ

The Role of the Science-Policy Interface in Urban Climate Governance 22



neutral and smart cities

Paris Zurich Munich
SDGs v v v
European Green Deal v X v
European Climate Law v X v
EU Mission; 100 climate- V4 X V4

National level

System of government

Semi-presidential
republic

Federal republic

Federal republic

Climate legislation

POPE Act; Energy
Transition for Green
Growth Act; Climate
and Resilience law (Law
No 2021-1 104);
Grenelle | & 11

CO; Act; Energy Act

Federal Climate
Protection Act;
Renewable Energy
Sources Act 2023; Energy
Saving Act; Buildings
Energy Act

Climate action plans

National Energy and
Climate Plan of France;
Regional Plan for
Development,
Sustainable Developer
and Equality
(SRADDET)

Long-Term Climate
Strategy to 2050;
Swiss National
Adaptation Strategy to
Climate Change

National Energy and
Climate Plan of Germany;
Climate Action Program
2030; Climate Action
Plan 2050

Mandate for cities to
prepare climate action
plans

Yes, for regions over
20,000 inhabitants

Yes, for cantons

No

Regional level

Climate legislation

N/A

N/A

Bavaria Climate
Protection

Climate action plans

Ille-de-France Region
master plan (SDRIF);
Regional Climate, Air,
and Energy Scheme of
Ille-de-France (SRCAE)

Canton Zurich’s Long-
term Climate Strategy

Bavaria Climate
Protection Program

4. Methodology

For this research, I chose to use qualitative methods. Qualitative methods suit the research well

in order to explore the complexity and influence of SPI in urban climate governance, allowing
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me to analyze the “how” and “why” science is involved in climate decisions. In terms of
researching climate governance insights, qualitative research can also address hidden drivers

and connectors and contextualize knowledge (Munos, 2023).

Given the exploratory nature of this research, | implemented a case study approach. Case
studies enable an in-depth analysis of climate governance within its real-life context, which is
necessary for unpacking complex interrelations (Paparini et al., 2020). Within the ICOS Cities
project, we have chosen Munich, Zurich, and Paris as our case studies. These three cities
represent different urban scales, in Europe’s context. Paris, Munich, and Zurich are in three
different countries with different political systems and climate policy frameworks, making for

an interesting analysis.

In order to elaborate on the role of climate science in the three cities, using different forms of
research allows me to further understand the impact and recurrence of SPI in those cities. With
that, | attended climate-related events in those cities, conducted stakeholder interviews,
designed and hosted two multi-stakeholder workshops and analyzed a variety of documents

related to the cities’ climate governance.

I employ coding software through ATLAS.ti to organize and analyze textual data from
interviews, events, and workshops. Using a Computer-Assisted Qualitative Data Analysis
Software assisted me with the transparency of the analysis. Qualitative research often generates
large volumes of transcripts and notes, and manually sifting through them for themes can be
time-consuming and prone to oversight. Coding software addresses this challenge by giving a
structured approach to data processing (Zamawe, 2015). | first labeled segments of text with
codes and themes, separating them through three main groups (collaborations, co-production,

framing), and the software then allowed for sorting and comparing of all coded data.

4.1. Attendance of events

The fieldwork involved attending a range of events from local climate council meetings to
international conferences as part of a research approach to studying climate governance in
Munich, Zurich, and Paris. From August 2022 to November 2024, | attended 14 events
connected to the cities’ climate governance, including climate council meetings in Munich,
ICOS Cities events in Zurich, and international conferences such as the EGU in Paris. A list of

all the events | attended, together with further information, is included in Appendix A. By
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observing and attending these events, | gathered qualitative data and first-hand information
regarding the interface of scientific knowledge and policy in urban climate action. The events
also allowed me to investigate the actors in climate governance. In fact, the research design
explicitly included “event visits” alongside interviews and document analysis to capture the

complexity of interactions between city actors.

4.2. Interviews with city stakeholders

In-depth interviews were conducted with key stakeholders involved in the climate governance
of Munich, Zurich, and Paris. To identify relevant stakeholders for the interviews, different
approaches were employed, with the first one being to contact individuals holding leading
positions within the climate departments of the cities. The remaining stakeholders were
selected on the basis of being actively involved in the development and implementation of
climate strategies, for example by being part of climate reports and research studies conducted
by or in association with the city. These participants were actively involved in the development
of climate action plans, sustainability strategies, or urban policy scenarios and hence became
sources of information for SPI in these cities. Secondly, a snowball sampling method was
employed. This technique was chosen because it allowed me to begin by interviewing initial
key contacts from city administrations, scientific communities, and transnational organizations.
These initial participants then referred the researcher to other relevant stakeholders, creating a
network of interviewees that expanded throughout the research period. In addition to snowball

sampling, attendance at events also helped in identifying potential interviewees.

A total of 29 interviews were conducted over the course of two years. The interviews were
semi-structured, allowing flexibility for the interviewees to elaborate on different points while
pushing the researcher to address specific topics related to SPI in urban climate governance.
Interviews were conducted in person, via video calls, or by telephone, depending on the
location and availability of the interviewees. Each interview lasted between 45 minutes to 1
hour. These interviews were spread across the three cities as follows: 6 stakeholders from Paris,
10 from Munich, and 10 from Zurich. Several transnational organizations involved in urban
climate governance were also included in the sample to provide insights into the broader
international framework within which these cities operate. The interviewees included multiple

types of stakeholders: city administration, scientists, civil society, businesses, and members of
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transnational organizations. Further information on each stakeholder and their coding can be
found in Table 2.

Table 2: List of stakeholders interviewed in Zurich, Munich and Paris

Interview | Interviewee Date Format City Stakeholder
code group(s)
uGZ1 Project leader Climate [25.10.2022 | In-person Zurich City
Protection Net Zero in Administration
UGz
uGz2 Former Head of 27.10.2022  |In-person Zurich City
Environment Division Administration
in UGZ
uGz3 Director of UGZ 25.11.2022/ |Online and | Zurich City
in-person Administration
uGz4 UGZ staff member 9.12.2024 Online Zurich City
Administration
INFR Associate Partner at  |25.10.2022 | In-person Zurich Science, Business
INFRAS
ETH Professor of Climate [03.02.2023 | Online Zurich Science
Policy at ETH Zurich
EMPA Atmospheric 21.09.2022 | Online Zurich Science
Modeling and Remote
Sensing researcher at
EMPA
SDSC Chief Data Scientist |05.03.2024 | Paris Zurich/Swit | Science
and Deputy Executive Workshop zerland
Director of Swiss Data
Science Center
Civl Managing director of |04.11.2022 | In-person Zurich Civil Society
Climate City Zurich
BUS1 Mastercard Business |05.03.2024  |Paris Zurich Business
Developer Workshop in-
person
RKU1 RKU staff member 11.11.2022/ |Online Munich City
13.12.2024 Administration
RKU2 RKU Office Manager |02.12.2022 |Online Munich City
Administration
IFEU Researcher in 03.01.2023 | Online Heidelberg/ | Science
municipal climate Munich
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Interview
code

Interviewee

Date

Format

City

Stakeholder
group(s)

protection at Institute
for Energy and
Environmental
Research (ifeu)

IRS

Professor at the
Leibniz Institute for
Research on Society
and Space

05.03.2024

Paris
Workshop

Berlin/
Germany

Science

HFP

Professor at the
Environment and
Climate Policy chair at
TUM/HFP

05.03.2024

Paris
Workshop

Munich/
Germany

Science

FfE

Head of Heat
Transformation at the
Research Institute for
Energy (FfE)

22.05.2023

Online

Munich

Science/Business

Clv2

Civil society
representative in
Munich Climate
Council

12.11.2022

In-person

Munich

Civil Society

BUS2

Business
representative in
Munich Climate
Council/ Expert in
participation

21.12.2022

Online

Munich

Business/Civil
Society

BUS3

Business
representative at
Munich Climate
Council

05.01.2023

Online

Munich

Business/ Civil
Society

BUS4

Managing Director at
Change Corporation

19.01.2023

Online

Munich

Business

BUS5

Climate Strategy
Advisor DACH for
ClimateView

29.11.2024

Online

Munich

Business/Science

VP1

Head of climate
department of the
climate and ecological
directorate of the city
of Paris

27.11.2023

Online

Paris

City
Administration

VP2

Head of the
Department of

15.12.2023

Online

Paris

City
Administration
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Interview | Interviewee Date Format City Stakeholder

code group(s)
Climate Democracy in
the city of Paris

URCA Professor at 20.11.2023  |Online Paris Science
University of Reims
Champagne-Ardenne

IPCC1 IPCC member 11.08.2024 | Online Paris Science/

Transnational
Organization

Civ3 Researcher Officer at |29.11.2023/ |Online and Paris Civil Society
Climate Chance 05.03.2024  |Paris

workshop

Clv4 Director of the Global |29.11.2023  |Online Paris Civil Society
Observatory of
Climate Action at
Climate Chance

WRI1 Member of World 25.11.2024 | Online Global Transnational
Resources Institute Organization
(WRI)

WMO1 Senior Scientific 27.11.2024  |Online Global Transnational
Officer at the World Organization
Meteorological
Organization (WMOQO)

WSP Paris Workshop 05.03.2024 | Workshop Global Multi-stakeholder
participant

WSB Barcelona Workshop |19.11.2024 | Workshop Global Multi-stakeholder
participant

The interview process was conducted in two rounds, with some stakeholders being interviewed
twice, as shown in Table 2. Round 1 focused on understanding the collaborations within
climate governance and aimed to gather insights into the overall structure of climate
governance in Munich, Zurich, and Paris. This round provided a broad overview of how
stakeholders interacted and contributed to climate-related initiatives. Round 2 shifted focus to
the use of data in climate governance, exploring how cities use scientific knowledge, monitored
progress, and incorporated evidence into decision-making processes. This approach allowed
for a deeper understanding of the evolving role of data and science in the cities’ climate

strategies. The interview guides for Round 1 and Round 2 are found in Appendix B.
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4.3.  Multi-stakeholder Workshops

Together with the ICOS Cities project, my team and | designed and hosted two multi-
stakeholder workshops in Paris and Barcelona, which also played an important role in
collecting qualitative data and contributing to my research’s insights on SPI in the three cities.

In Paris, the workshop focused on exploring innovation in climate governance. This workshop
featured keynote speeches, world cafes and panel discussions that delved into climate
governance from a multilevel perspective, with a focus on the role of cities in achieving GHG
emission reduction goals. It also explored how service ideation with a creative twist could
address the issues of climate change at the governance level, providing observations on where
scientific evidence intersected with policy-making and the roles of city stakeholders in bridging
data into decision-making.

In Barcelona, the workshop focused on GHG emission monitoring and the use of data in climate
strategies. The workshop brought together city officials, specialists, and researchers to discuss
how scientific measurements and data-driven tools would be able to help cities estimate their
climate action. This workshop was essential in examining the use of scientific knowledge in
policy formulation regarding climate action on the municipal level. It also served as a platform
for discussing the challenges and opportunities in linking climate science with policy design

and implementation.

Both workshops provided great opportunities to interact with key stakeholders and scientists,
and these were very beneficial to my studies in the topics of climate governance, data usage,

and science integration into urban policy-making.

4.4.  Document analysis

In addition to the interviews and workshops, document analysis was also an important aspect
of my research design. | analyzed different documents to have a better picture of the cities'
climate governance strategies. In particular, 1 focused on the cities’ climate action plans and
climate reports, which had information on their targets, priorities, and measures to address
climate change. These reports allowed me to understand the larger policy plans and local-level
strategies for achieving climate targets. | also reviewed prior ICOS Cities project reports, which

highlighted the role of collaboration in shaping these cities’ climate policies.
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4.5. Data analysis of the interviews

The primary goal of this data analysis is to explore preliminary insights on the main themes
that have emerged from the data and research, and to build an argument for the research to
focus on three mechanisms of SPI that impact research in climate governance: collaboration,
co-production, and framing. These three themes were identified as a key to understanding how
cities and different stakeholders engage in the processes of knowledge creation, policy
development, and climate action planning. The preliminary insights and themes will be
explored in Chapter 5.

Common trends were found within all interviews. Figure 5 provides a visual summary of the
most frequently discussed topics, highlighting themes such as city, climate, data, people, and

emission.
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Figure 5: Word Cloud of most used terms in the interviews and workshops

The prominence of the word “city” reflects the central role of urban areas in the interview
discussions, while “climate” and “emission” show the focus on discussions centered around
climate change mitigation strategies and emission. The frequent appearance of terms like data,
inventory, measurement, and information show the relevance from stakeholders discussing
themes related to data collection and monitoring, indicating that city stakeholders are focused

on using or producing knowledge. The use of words like “collaboration” and “stakeholder”
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also indicates a high emphasis on the collaborative aspect of climate action, in line with SPI
principles that highlight the importance of involving multiple actors in the decision-making

and implementation process. As a whole, Figure 5 reflects the interdisciplinary character of

these discussions.

Figure 6: Treemap of frequency of codes found in stakeholder interviews and workshops

Figure 6 shows a hierarchy and code distribution among the interviews and workshop
transcripts. This coding suggests that most of the themes are related to the larger pattern of SPI
mechanisms, notably in terms of Collaboration, Co-production, and Framing. Most of the codes
fall under Collaboration, with the theme of Co-production and Framing emerging as other
prominent themes. Together, these themes collectively have a very high presence within the

interview data and their interconnected nature.

Data analysis of the three SPI mechanisms

When distributing the codes into the three SPI mechanisms of Collaborations, Co-production

and Framing, different insights were observed.
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Table 3: Frequency of quotes associated with SPI mechanisms in the three cities

1 Munich ] Paris (01 Zurich
— — - Totals
D10 @224 |05 @172 |09 @ 215
Co-pro... 12 262 - 48 (4] 200
Framing ] 165 23 35 37 15
Totals 194 161 203 558

In Table 3, co-production topics were brought up 200 times in the cities, and Munich mentioned
it the most (91), followed by Zurich (61) and Paris (48). This may show that co-production
plays a significant role in SPI for the cities, especially in Munich. Collaboration was the most
prevalent theme at 243 mentions. This theme was mentioned most in Zurich (105 times),
followed by Munich (80 times) and Paris (58 times). Framing was the least frequently discussed

theme with a total of 115 mentions.

The table also reveals an interesting trend in the distribution of SPI theories within the cities.
Paris demonstrated a balanced approach, with evenly distributed frequency across all three
SPI themes, while Zurich and Munich demonstrated concentrated topics. This differentiation
may reflect that while all city stakeholders recognize mechanisms of SPI, the specific focus
areas may vary depending on the local context and priorities. These insights open room for
exploration in Chapter 5, and can be influenced by the stakeholders chosen for the interviews

rather than a reflection of the city’s SPI.

Table 4: Distribution of codes across SPI mechanisms in different stakeholder groups

IC) Business 01 City Admini... | |[[] Civil Society ||[) Science |01 Transnation... | || Workshops S
06 127 O 283 Os 217 (nE] 235 [ v 4 134
Co-pro.. 12 262 45 a3 - 53 21 4 340
Collab... 12 328 45 - m - 33 52 430
Framing 6 165 15 51 38 51 16 34 205

Totals 105 258 206 209 70 127 975

When analyzing the three SPI theories with different stakeholder groups in Table 4, Co-
production is most frequently mentioned by Civil Society (97 mentions), introducing the
possible strong involvement of civil society in co-production mechanisms. City Administration
(83 mentions) and Science (53 mentions) also highlight co-production, showing their role in

the development and implementation of knowledge.
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Collaboration has the highest number of mentions across all stakeholder groups, particularly
from City Administration (124 mentions) and Science (105 mentions). This can indicate a
strong relevance of collaborative approaches, with both stakeholder groups playing roles in
fostering these partnerships. Framing is especially prominent in Science (51 mentions) and
Civil Society (51 mentions), but overall, was not as present in the conversations as co-
production and collaboration topics.

Each SPI mechanism entails different themes within themselves. Figures reflecting the themes
and their correlations in collaborations, co-production and framing are found in Appendix C.
These findings were also taken into consideration for the analysis, which are explored in
Chapter 5.

5. Results

The results section explores findings from the interviews, workshops and document analysis,
which are categorized into three mechanisms under SPI, that is, co-production, collaboration,
and framing. Collaboration entails knowledge-sharing between stakeholders in which the
knowledge is exchanged to inform climate action. Co-production is a specific type of
collaboration that involves shared decision-making processes in which all stakeholders are
treated equally. Lastly, framing refers to how climate issues are communicated and understood

within the policy context, shaping the strategies and actions taken.

5.1. Stakeholder Collaborations

Collaborations are central to SPI, as they build as they often enable the connection between
research and policy-making. These collaborations allow cities to integrate expert insights,
explore resources, and cultivate a collective responsibility to address complex challenges like
climate change. This section starts by examining the most significant collaborations that
contribute towards the development of each city's climate plan. It then draws on insights from
stakeholder interview insights to explore their roles in SPI collaborations. Lastly, the section

analyses how these collaborations help cities navigate uncertainty.
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5.1.1. SPI Collaborations in City Climate Plans

Climate plans are a product of SPI: they involve political and scientific input and consider the
city’s capacity to implement strategies. The plans are typically the combined product of
multiple stakeholders, such as city governments, scientists, and others. Integrating different
types of knowledge in climate planning is necessary to address the nature of climate change,
and political influence guide the prioritization of actions and allocation of resources. Here, |
look at how SPI is reflected in the climate plans of Munich, Zurich, and Paris, focusing on how
different types of knowledge and research are incorporated into the development of climate
goals and strategies, shaping the cities’ climate ambitions and their paths toward achieving
sustainability targets. Each city’s approach to integrating scientific knowledge and research
into their climate strategies reveals different variations in how different types of knowledge are

valued and used.

In response to the growing climate movements within urban environments, Munich declared a
climate emergency in 2019 (RKU1, RKU2). As a result, the city set an goal to become climate-
neutral by 2035, while the city administration is targeting climate neutrality by 2030. This
commitment follows the Paris Agreement and the footsteps of other European municipalities
in tackling climate change. The municipal government has partnered with research
organizations to meet these goals (RKUZ2). The collaborations have been beneficial to guide
the city's climate action through the use of scientific data to aid in decision-making and the

development of climate measures that are both effective and feasible.

Munich has relied heavily on external expertise and scientific knowledge to inform its climate
action plans, notably through three significant reports: The Climate Neutrality Action Plan
Munich (November, 2021)*, Climate Neutrality Munich 2035 (August, 2022)*?, and Scenarios
for a Climate-Neutral Munich by 2035 (August, 2022)*. These reports resulted from
collaborations between the city government and multiple institutions, including Oko-Institut
e.V., HIC Hamburg Institut Consulting GmbH, INTRAPLAN Consult GmbH, and FfE.

The first report aimed at setting Munich's path to its new 2035 climate-neutrality goal. The

Climate Neutrality Action Plan Munich (November 2021) by the Oko-Institut, in collaboration

1 https://www.oeko.de/publikation/massnahmenplan-klimaneutralitaet-muenchen/
12 https://www.oeko.de/publikation/klimaneutralitaet-muenchen-2035/
13 https://www.oeko.de/publikation/szenarien-fuer-ein-klimaneutrales-muenchen-bis-2035/
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with their partners, laid out over 250 measures to achieve climate-neutrality. This report
emphasized the reduction of energy demand, especially in buildings, and the phase-out of fossil
fuels. It also called for increased use of renewable energy and expanding public transport,
providing a detailed action program with specific legal instruments to implement these
proposals (Oko-Institut, 2021).

In 2022, the Oko-Institut and Forschungstelle fir Energie (FfE) published the Climate
Neutrality Munich 2035 report, which explored how the city could meet its ambitious climate
targets. It identified six central areas for reducing Munich’s GHG emissions: reducing the heat
demand of buildings, developing climate-neutral district heating, replacing fossil fuels with
renewable energy, expanding renewable electricity production, fostering a climate-friendly
economy, and transforming urban transport. This report also focused on the significant
challenge of transforming the heating sector, which is crucial for Munich’s climate goals (FfE
& Oko-Institut, 2022). In addition to this report, the third Scenarios for a Climate-Neutral
Munich by 2035 report, created by the Oko-Institut, presented target and trend scenarios, with
a vision for climate neutrality taking into account the expected development of the population
and economy. The research stressed the need for ambition and realistic expectations, especially
in the areas that require transformation over the long term, such as construction infrastructure,
transport, and energy supply. It offered a framework for achieving climate neutrality by setting

strategic goals across key sectors, such as heat, mobility, and economics (Oko-Institut, 2022).

The three expert reports shaped Munich’s climate action and its most recent Sustainability
Report 20224, providing recommendations from reducing building energy demands to
promoting renewable energy generation (RKU1). Together, they form the foundation of
Munich’s climate strategy and illustrate the role of SPI in integrating scientific knowledge into
actionable climate goals. Using these findings in municipal strategy shows the importance of
ongoing collaboration between the city administration and research institutions to provide
implementable climate plans based on knowledge and experiences (Oko-Institut, 2022; FfE,
2021).

Zurich has also set more ambitious climate goals in response to growing climate movements.

On May 15, 2022, Zurich voters approved a constitutional amendment that mandates the city

14 https://stadt.muenchen.de/dam/jcr:5a5e8e26-7796-4662-ad95-2f5b32d977bf/Nachhaltigkeitsbericht-Muenchen-
2022_barrierefrei.pdf
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to reduce its direct GHG to net zero by 2040 (Zurich Klimaschutzplan, 2024). In addition, the
city administration aims to achieve climate neutrality by 2035. These goals are outlined in the
“Zurich Climate Protection Plan 2024"*°, emphasizing a comprehensive pathway to achieving
net-zero emissions in the city (Stadt Zurich, 2025a).

As discussed in the literature review, science goes hand in hand when talking about climate
change. With that, the city of Zurich collaborated with internal experts and external institutions
to elaborate on its climate strategies. Like Munich, Zurich relied on external collaborations to
construct its “Zurich Climate Protection Plan 2024”. According to the report, the process of
elaboration was based on three main factors: internal urban strategies and planning, estimates
of municipal experts, and the external study “Net Zero Greenhouse Gas Emissions City of
Zurich” (2020)* (Zurich Klimaschutz Plan, 2024).

This joint study, by Infras and Quantis, provided a foundational analysis for achieving net-zero
GHG emissions in Zurich, directly contributing to the city’s climate strategy. The report,
drawing on the 2018 findings of the IPCC and the goals of the Paris Agreement, analyzed key
sectors such as buildings, energy supply, transportation, and waste management, providing
concrete measures based on science for reducing emissions in each area (Infras & Quantis,
2020). The report also includes scenario analysis that explore various paths to achieve net-zero
emissions in Zurich with direct and indirect emissions. It concludes with key recommendations,
including transitioning from fossil fuel heating systems to renewable energy sources,
expanding district heating networks, promoting rooftop solar PV installations, and electrifying
private and public transportation. In the industrial sector, the report emphasizes the need for
renewable energy sources to replace older industrial energy consumption and for policies to
reduce process-related emissions (Infras & Quantis, 2020). The report's findings have been
incorporated throughout Zurich's Climate Protection Plan. The city administration’s use of SPI
collaborations stresses the importance of scientific research and expert recommendations in

guiding urban climate strategies.

Zurich’s climate protection plan is described as a living document, continuously updated and
supported by a network of interdepartmental collaborations (UGZ4; Zurich Klimaschutzplan,

2024). These include the energy master plan team, the civil engineering department, and the

15 https://www.stadt-zuerich.ch/de/aktuell/publikationen/2024/klimaschutzplan.html

16 https://www.infras.ch/media/filer_public/cd/9e/cd9e6cad-01ec-4bad-9dbf-
8bbc4ccabbal/kurzfassung_grundlagenbericht_netto-null_200915 final.pdf
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urban development office. As stated in the Zirich Klimaschutzplan (2024), drafting and
refining the city’s climate goals and measures was coordinated by the Net Zero Project Team,
and involved regular reviews and adjustments by relevant steering groups and departments
(Zurich Klimaschutzplan, 2024). This process incentivizes the integration of multiple
knowledge and perspectives, allowing Zurich to pursue its climate goals in an interdisciplinary

and collaborative manner.

Paris has long been a leader in urban climate action, with the city’s Climate Plan evolving over
two decades to reflect growing ambition and the urgent need to address climate change (Ville
de Paris, 2024a). As the climate crisis accelerates, Paris continues reinforcing its commitment
with its Climate Plan's 2024-2030 phase. Paris aims to achieve carbon neutrality by 2050, with
a substantial reduction in emissions targeted for 2030 (Ville de Paris, 2024a). According to the
city’s Deputy Head of Climate and Ecological Transitions, the objective of carbon neutrality
by 2050 was clear from the start, with the real challenge being how to retrofit a million flats
and shift logistics systems (VP1). While challenging, the pathway to carbon neutrality has
become more straightforward with a greater understanding of science and climate strategies
(VP1).

Compared to Munich and Zurich, SPI in Paris’s climate plan is predominantly focused on
internal expertise, with a strong emphasis on research and knowledge-sharing collaboration
among the different departments of the city. Paris’ approach focuses more on interdepartmental
coordination, which recognizes that the Climate Action Plan touches many sectors and requires
input from most city departments. As suggested by multiple city administration stakeholders
(VP1, VP2), the plan's integrative nature relies on data collection and analysis from the
different departments. Every department plays a role in pushing back data and contributing to
understanding Paris’s environmental impact, ensuring that the city’s climate actions are

informed by comprehensive and the latest data (VP2).

Paris has a long-standing tradition of engaging with various stakeholders for feedback and
review purposes from the beginning stages of the Climate Action Plan. Interviewees
highlighted that the policy is dynamic (VP1, VP2). By employing the feedback by multiple
groups of stakeholders such as scientists, trade unions, citizens, and businesses (VP1), the city
has been proactive in fostering this engagement. They hold regular meetings with stakeholders
and communicate that their involvement is embedded in the DNA of the city’s climate strategy
(VPL1).
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While Paris’s climate actions are grounded in solid internal data (URCA, VP1), their actions
and quantified contributions to emissions reductions are not as detailed to the public as those
in other cities (URCA, IPCC1), such as Munich and Zurich. Stakeholders have pointed out that
the government in Paris has robust data on the city’s emissions, obtained in part through non-
disclosure agreements with industries (URCA). However, these numbers represent only a small
part of the metropolitan area, and the full scenario of Paris’s climate actions is less clearly
quantified in terms of specific contributions to CO; reduction (URCA).

5.1.2. Stakeholder Roles in SPI Collaborations

Stakeholders engage in the SPI to shape climate governance. Every actor has a role, for
example, in facilitating knowledge exchange, informing policy, and driving climate action.
Through their interactions, they contribute to a dynamic and multi-dimensional approach to
climate governance that integrates different expertise and perspectives. With that, this section
explores the specific contributions and collaborations of these stakeholders in the three cities,
emphasizing the importance of their roles in improving the effectiveness and use of research

in SPI in urban climate governance.

Experts in SPI Collaborations

As seen in the development of climate plans, experts play a central role in SPI collaborations
between stakeholders in the cities of Munich, Zurich, and Paris. In each city, experts are
engaged in bridging the gap between science and policy development. They often serve as
advisors in the decision-making process by offering technical expertise and recommendations
that guide the formulation of climate goals (RKU2, FfE, INFR). In Munich, city administration
stakeholder RKU2 emphasizes the importance of expertise collaborations and their impact on

climate decision-making in the city, stating,

“They (experts) gave a large list of possible actions that the city should take or that
can be taken at the municipal level. And this plan is now basically our guideline for

where we spend money, which projects we want to support, and so on” (RKU2).

Munich often uses external collaborations to guide the city’s climate action, as seen with the
three reports that worked as the base of its climate plan. This example highlights the impact
experts may have when collaborating with local authorities. Similarly, Munich’s city

administration stakeholder RKU1 acknowledges the integral role of external experts, such as
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the Oko-Institut and public utility companies, in shaping climate decisions, particularly in
research in areas such as geothermal energy and energy transformation.

In Zurich, experts also play a role in guiding policy development. As business stakeholder
INFR mentions, experts often act as moderators and facilitators, providing cross-departmental
collaboration, knowledge-sharing and alignment on climate-related goals:

“Politically, it's easier to get financing for consulting than staffing. So I think, like
typically in consulting, in some areas we are also moderators trying to see gaps, like
how different departments often do not really work together so harmonically and you
have to find out why it is not moving ” (INFR).

As mentioned by INFR, having an external outlook can be a benefit to exploring challenges
and opportunities that other internal stakeholders may overlook. Different stakeholders have
also emphasized the choice of expert collaborations due to capacity and financial and
bureaucratic challenges (FfE, RKU1). City administration stakeholder UGZ2 states that the
city often collaborates with external expertise to quickly implement projects, especially when
in-house expertise or personnel are unavailable. One example is the city of Zurich’s partnership
with INFRAS, which served as a base for their climate report. Such collaborations are
beneficial for advancing climate actions quickly, as these stakeholders can act more flexibly
and swiftly compared to the public sector. The city of Zurich also relies on companies for
expertise in specific fields, like life cycle assessments, to guide their climate strategies (UGZ2).
The challenges found on the reason for choosing external expertise reflect their reality in the
climate SPI, which may be to fill in knowledge gaps as a short-period investment. With that,

other challenges may also arise, such as those stated by Munich business stakeholder FfE:

“They (city administration) don't want to make decisions. They just do what they are
supposed to do and get one person who's counseling them, then another company,
then another company, then another company and they themselves don't understand
it” (FfE).

In Paris, in-house expertise is the norm. Outside expertise is hired via other roles aside from
research reports, for example to facilitate conversation and knowledge-sharing across different

climate concerns, as described by VP1:
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“We propose events, what we call ‘conversation climatique.’ So we ask for an expert

to come and discuss with us about different subjects” (VP1).

The Climate Academy, where the climate discussions take place, is an initiative set by the city
of Paris in 2021 to provide a space for exchange and knowledge-sharing of climate-related
subjects (L'Academie du Climat, 2025). Investments such as these show the city’s value on
knowledge-sharing to inform and adapt its climate governance. Across the three cities, experts
are relied upon for collaborations and knowledge guidance and play a role in fostering
communication and providing scientific validation for climate policies. Their expertise is used
both to validate already formed decisions and as a short-term solution to a larger issue:
addressing gaps in the internal capacity of city administrations. By offering quick and targeted
expertise, experts help cities navigate complex climate challenges without the immediate need
to build internal capacity, especially when time is of the essence. Their contributions assist the
city’s capacity to achieve climate goals, making their role in the SPI, today, important to

climate governance.

Paris also fosters collaboration with private institutions through the “Paris Action Climate
Biodiversity Pact” program, which includes over 60 signatories from small to large
corporations. These businesses align their actions with the city’s climate and biodiversity goals
(Ville de Paris, 2025). Different types of knowledge-sharing processes are included within this
collaboration, such as yearly workshops, expertise presentations and the access to a Toolbox

that includes climate strategy guides and information (Ville de Paris, 2025).

City Administration in SPI Collaborations

Stakeholders in city administrations are central to facilitating partnerships in the SPI between
the three pilot cities, with each administration navigating different challenges in implementing
climate strategies. Their action revolves around coordinating partnerships, facilitating
communication, and synchronizing departments in the framework of the city's governance
(UGZ3, VP2, RKU2). With that, a significant responsibility of city administrators in the SPI
collaborations starts with their internal communication and coordination. In Zurich,
interdepartmental collaborations within the city administration are essential in managing
indirect emissions and working across sectors, including energy, transportation, and waste
management (UGZ2). As UGZ2 explains,
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“We work very closely with the Energiebeauftrage (Energy Officer), the mobility
department, and waste and recycling department. They are an important part for us in

our circular economy strategy” (UGZ2).

In Zurich, the city administration has a cross-departmental approach to climate governance:
different departments often collaborate on specific climate action measures, such as energy-
saving campaigns and circular economy initiatives (UGZ2, UGZ3). This coordination among
departments for knowledge-sharing and climate action are also seen in the two other cities. In
Munich, the city’s administration also emphasizes cross-departmental collaboration, with
departments such as energy, mobility, planning, and waste management working together to
drive climate action initiatives. City administration stakeholder RKU1 points out:

“These three departments: our environmental department, the mobility and planning
departments, they form a special group, which tries to push forward the idea of the
city quarters and how to bring actions into smaller areas of the city” (RKUL).

A collaborative effort such as these ensures that urban strategies are implemented effectively
and aligned with the overall climate goals. In Paris, the collaboration between different
departments in the city administration is embedded in the fabric of the city’s climate action
plans. City administration stakeholder VP2 explains their approach to data collection within

the city’s departments:

“We have a huge work of collecting the data within all the different departments of
the city of Paris because the climate action plan is so holistic that we have to ask, |

think, all my colleagues to get together the information” (VP2).

Such a process of data collection and cross-departmental coordination can assist the
administration to build a clear and consistent picture of the city's climate strategies. These
examples of interdepartmental collaborations within the city administrations of Zurich,
Munich, and Paris show the importance of the SPI within the administration in the success of

the development, monitoring and implementation of strategies.

Civil Society in SPI Collaborations

Different from other stakeholder groups, civil society organizations act as enablers in

collaborations among the SPI. Multiple examples were found in the data analysis, shown in
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Table 5, where civil society creates the space for collaboration by facilitating knowledge-
sharing and providing different platforms for stakeholders to engage in climate action (BUS2,
CIV1, CIV2, CIV3, CIV4). In November 2023, for instance, the Munich Re Foundation and
local universities hosted a “Munich Climate Targets 2035 — Between wish and reality” dialogue
forum. With that initiative, city officials, scientists, and citizens came together to share
knowledge on the progress toward climate neutrality (Munich RE Foundation, 2023). Experts
spoke alongside city climate managers, framing the urgency of action in local terms (Munich
RE Foundation, 2023). Other important initiatives come from the Paris Climate Agency (APC),
a city-founded non-profit organization that has as its main goal to inform and advise multiple
stakeholder groups (Agence Parisienne du Climat, 2025). The APC acts as a hub for
cooperative climate action across the Greater Paris region by providing workshops, educational

courses, and news on climate science to the public and decision-makers (Fedarene, 2025).

Table 5: Civil Society Initiatives and their objectives in SPI

Organization Initiative Objective

Climate Chance Multi-stakeholder Establish connections between actors, trends and
workshops and reports |science.

L’Academie du Climate conversations | Share knowledge on climate change and create
Climat multi-stakeholder dialogue.

Agence Parisienne |News on climate change | Inform and advise multiple stakeholders.
du Climat

Zurich Impact Hub | Climathon Bring the city administration and young experts
to develop innovative solutions.

Climate City Klimaraum Physical space for city stakeholders and the
Zurich public to interact and discuss climate challenges.
Munich RE Munich Climate Targets | Exchange knowledge between city

Foundation 2035 forum administration and researchers on the progress of

climate neutrality.

These groups give voice and expertise to climate action development by serving as an interface
between outside stakeholders and municipalities and bringing a diverse set of individuals into
the conversation (CIV3, BUS2). By facilitating this exchange and providing suggestions, they
assist in creating and implementing climate policy at the local level. In Zurich, civil society

stakeholder CI1V1 emphasizes the importance of knowledge-sharing:

The Role of the Science-Policy Interface in Urban Climate Governance 42



“We aim to support the Fridays for Future movement, organizations, individuals, and
numerous active groups in climate protection by offering working and meeting space

with our 400 square meter Klimaraum” (CIV1).

Civil society initiatives such as the Klimaraum?!’ create physical and virtual spaces where
climate movement groups can collaborate, develop ideas, and network. These organizations
also extend to direct involvement in knowledge-sharing and advocacy. Stakeholder CIV1
mentions, “We give our knowledge (to the city administration), we give our networks.” With
that, the role of civil society as a SPI collaborations enabler goes beyond providing an
interdisciplinary perspective to knowledge, but also advocates for the visibility and narrative
of climate initiatives through public outreach.

It is important to have inclusive discussions where all stakeholders are engaged in knowledge
sharing and the transition towards climate neutrality. Civil society is instrumental in initiating
these discussions, providing that even the most challenging sectors are included in the
conversation. For instance, civil society stakeholder CIV2 explains,

“Our belief is you need to work with everyone if you want to engage into a real
transition. So you cannot let, for example, the fossil fuel industry aside, you need to
talk to them if you want to change their behavior, their investments, their choices in

terms of business model and so on” (CIV2).

By creating these collaborative spaces, civil society helps to diversify perspectives, including
knowledge from marginalized or underrepresented groups, that are incorporated into climate
policies. As the examples from the three cities show, such initiatives are at the core of building

inclusive SPI collaborations that can promote accurate exchange.
5.1.3. SPI Collaborations in Managing Climate Uncertainty

Climate science inherently involves uncertainty due to the intricate and dynamic state of
climate systems. Strong SPI collaborations can help city decision-makers navigate these
uncertainties more effectively. The three cities have used collaborations to deal with such
uncertainty. With that, | explore the place of science in the three cities through an analysis of

how partnerships can assist in resolving climate SPI uncertainty with 1) forming connections

7 https://wemakeit.com/projects/klimaraum
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with transnational networks to access knowledge, 2) fostering knowledge-sharing
collaborations focused on different types of information, and 3) promoting partnerships aimed
at innovations. Such collaborative processes are essential so that cities can effectively respond
and adjust to climate change despite the uncertainty of climate science.

Transnational Networks as Knowledge Sources for Cities

Transnational network stakeholders are a source of knowledge and resources for cities. Their
contributions focus on knowledge-sharing by providing standardized tools and encouraging the
use of GHG inventories in urban environments, and funding certain initiatives. They also
facilitate multi-level governance and give cities data, resources, and recommendations to
achieve climate targets. To illustrate that, Krause et al. (2019) indicates how cities that have a
membership at organizations such as ICLEI increase their odds of having a complete GHG
inventory. By linking cities with national governments and international partners, transnational
organizations help the capacity of local administrations to align their strategies with global
climate targets.

The three pilot cities are involved with multiple transnational organizations, as seen in Table
6:

Table 6: Membership or involvement of transnational municipal climate networks

Transnational Networks Paris Zurich Munich

Energy Cities Member Member Member

Covenant of Mayors Member Member Member

C40 Cities Member Not a Member Not a Member
ICLEI Member Member Member

Climate Alliance Not a Member Member Member

WMO Involved Involved Involved

WRI Involved Unclear Nationally involved
IPCC Involved Involved Nationally involved

The World Resources Institute (WRI), for instance, is a key player in supporting cities with
their data challenges and climate action planning (WRI1). Stakeholder WRI1 emphasizes the

importance of such partnerships:
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“It’s data, it’s people, it’s resources and then it’s finance, but also it’s partnerships
because partners can really help access data, help understand data, and share
resources” (WRIL1).

Through their recommendations and tools, WRI helps cities standardize emissions reporting
(WRI1), assisting them with data transparency and comparability across urban environments.
This collaboration allows cities to align their climate actions and benchmark their progress
within their climate governance decisions. The organization also offers funding and prices for
urban projects (World Resources Institute Ross Center, 2025). The city government of Paris,
in partnership with researchers from the Sorbonne Business School, were semi-finalists and
received the WRI Ross Center Prize for Cities funding (World Resources Institute Ross Center,
2022). The entry they submitted,"15-Minute City", is a great illustration of an SPI outcome
from a collaboration involving a transnational organization, the city government and
researchers. The "15-Minute City" used research- and science-based solutions on urban
lifestyle for the reduction of CO, emissions and more local activities (World Resources
Institute Ross Center, 2022). The solutions ranged from changing single-use buildings to multi-

use, backing street markets and local activities, and investing in a walkable city.

Similarly, the World Meteorological Organization (WMO) supports countries and cities in
harmonizing methodologies and engaging in data-sharing practices. Stakeholder WMO1
discusses the importance of providing stakeholders with standardized methodologies and the

role of data scrutiny in strengthening climate governance:

“We would encourage the countries to exchange the data because that gives them an

additional kind of a quality control layer” (WMOL).

The WMO’s focus on securing consistent data reporting across locations helps strengthen the
credibility and effectiveness of the data used in the city’s SPI collaborations. The three pilot
cities have collaborated with WMO in separate occasions, and together through the project
ICOS Cities. One local example of a collaboration of WMO and stakeholders in Munich
happened in November, 2024, as the final conference of the project High Impact Weather*®
was held in Munich. The WMO project focused on weather-related warnings and citizen

science, and implemented research from multiple disciplines (World Meteorological

'8 https://hiweather.net
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Organization, 2024). With the participation of hundreds of scientists, including those from
Munich institutions such as the LMU, the project aimed at closing a gap between scientific
knowledge and implementation of weather warnings (World Meteorological Organization,
2024).

Collaborations with transnational organizations may also assist cities in their SPI integration
during major events. The city of Paris, for instance, gained insights from the Research
Demonstration Project of the Olympic Games of Paris in 2024, coordinated by the WMO
(RDP, 2024). The project brought scientists from multiple disciplines to explore weather
predictions in urban areas and its impact, especially regarding extreme climate events (RDP,
2024). The multi-disciplinary project delivered a platform for the public and decision-markers
to have access to forecasts during the Olympic Games and their social impact (RDP, 2025),

facilitating the use of data for Paris’ decision-making.

At the European level, networks like the Covenant of Mayors and the Climate Alliance provide
platforms for cities to collaborate and share knowledge on climate action. City stakeholder

RKUL1 highlights the importance of the Climate Alliance, saying,

“They provide information on how to set up greenhouse gas monitoring and they are
kind of a lobby group in the European Commission. They show that cities are very

important for climate protection overall”(RKU1).

The city administration in Munich has a close relation with Climate Alliance as they use a tool
provided by the organization, Klimaschutz-Planer, as its main GHG inventory tool (RKU1,
Klimaschutz-Planer 2025). These networks offer cities resources such as tools for GHG
inventories, evaluation of climate policies, and project opportunities to drive local action. For
example, the 100 Climate Neutral and Smart Cities'® initiative fosters connections among
European cities, provides funding opportunities and incentivizes knowledge-sharing among the
participating cities on topics such as net-zero strategies. These transnational networks assist the
cities’ ability to tackle climate change through providing structured knowledge exchange and

fostering a cooperative environment for long-term climate goals.

19 https://eurocities.eu/latest/the-100-climate-neutral-and-smart-cities-by-2030/
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Although resourceful, some stakeholders from the interviews expressed doubts on the impact
of transnational organization within their climate governance. Stakeholder UGZ1 states,

“I'm very skeptical about all these international networks. They are relevant for
showing that we are united in the fight against climate change /.../So it's like a
political instrument” (UGZ1).

Transnational organizations serve as a platform for cities looking for resources, funding and to
develop evidence-based climate strategies, but they are not immune to politicization. Based on
the examples provided by the interviews, seen in Table 6, these networks have been shown to
help cities like Munich, Zurich, and Paris in their climate journey by providing standards,
facilitating partnerships, and supplying data and tools.

Addressing Data Access Challenges

Cities face complexities and limitations with local data availability (VP2, UGZ4, RKU1). With
that, strong knowledge-sharing collaborations have the potential to help cities make informed
climate decisions and manage uncertainties. As discussed in the interviews, the accuracy and
quality of data play an important role in building reliable climate strategies (WMO1, WRI1,
VP1, URCA). For example, city administration stakeholders in Paris (\VP2) stated challenges
in collecting and processing large amounts of data for GHG inventories, including both local
and indirect emissions, such as those from air travel. Similarly, in Zurich, stakeholder UGZ4
highlighted the difficulties cities face when tracking indirect emissions, with some data being

more available than others.

Data from government databases, satellite data, and emissions factors provide useful
information but often must be cleaned and processed before it can be implemented in climate
governance (WRI1). Itis a time-consuming process, and cities need to collaborate with external
bodies such as energy companies and scientific institutions to secure accurate and up-to-date
data. For example, Munich benefits from partnerships with local utilities, like the Stadtwerke
Minchen, to provide aggregated energy consumption data that supports emissions calculations
(RKU1). However, as WRI1 mentioned, while some cities have access to reliable data, others

face challenges with low-resolution or unreliable data from industries unwilling to share it.

While data availability has improved over time, making sure the data is usable and reliable

continues to be a challenge. As pointed out by multiple stakeholders (VP1, VP2, IPCC1), even
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though there is a lot of data available, it is often difficult to find and navigate, and quality
control is crucial. The interviewees also highlighted the importance of educating city officials
and other stakeholders on the limitations of data and providing transparency in how it is
collected and used (WMO1, WRI1, CIV3).

When it comes to GHG inventories, the issue of missing or incomplete data is a challenge for
cities aiming to track and reduce their emissions often (UGZ4, VP2, URCA). As seen in Table
7, the three pilot cities have included inventories from up to 5 years prior in their climate
reports. A common theme across the cities studied is the difficulty in obtaining comprehensive
data for specific emission sources. For example, in Munich, stakeholder FfE highlighted that
data on oil and biomass consumption is often lacking, which complicates efforts to accurately
assess emissions in these sectors. Similarly, in Paris, VP1 pointed out that data for
consumption-based emissions, such as the carbon footprint of food consumption, is challenging
to obtain due to the challenges in global supply chains and the lack of standardization across

regions.

Table 7: GHG Inventory per year in Paris, Zurich and Munich

Paris Zurich Munich
GHG Yes, publicly available | Yes, publicly available | Yes, publicly available
Inventories up to 2021 up to 2022 up to 2019

Up-to-date inventories provide a more comprehensive monitoring of climate action (Mueller
et al., 2021). Without access to new data, inventories can be compromised. Stakeholder CIV4

says:

“There's also the risk of underestimation if any of the emission factors are off or any

of the calculation is out of date or any of the data is out of date” (CIV4).

Challenges with data availability are not only about missing information but also about the
quality and frequency of the data collected. In Zurich, stakeholder UGZ4 emphasized that while
data on energy consumption is generally reliable, gaps remain in sectors like heating oil usage
and mobility data, which are updated infrequently. For instance, Zurich’s traffic model, which
is updated every two years, does not allow for the level of granularity needed for annual

decision-making (UGZ4). Similarly, VP2 mentioned that although the city collects a vast
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amount of data, there are challenges with the frequency of updates, especially at a more
granular level, such as within individual neighborhoods (VP2).

In some cases, even when data is available, it may not be detailed enough or may be subject to
various assumptions. Stakeholder CIV3 discussed how the lack of data on scope three
emissions adds another layer of complexity, especially when trying to understand the full
carbon footprint of a city (CIV3):

“Scope three is the main thing I'd say that is missing right now. If we want to

understand the footprint of the city, it's not only a matter of monitoring and building
policies around emissions at territorial level. It's also a matter of understanding the
inequalities that may result from the distribution of wealth across a region” (CIV3).

Scope 3 emissions allow cities to explore indirect GHG emissions within that city's value chain,
for example, from food production or the production of goods and travelling (Tomorrow City,
2023). Access to such inventories gives cities a comprehensive understanding of their footprint,
but getting the necessary data is difficult. In many cases, the lack of data is not a reflection of
inaction but rather a limitation of resources or data-sharing practices (CIV3, WMOL1). As cities
continue to grapple with these data gaps, the challenge becomes finding innovative solutions
to bridge these information voids. These challenges show the need for cities to innovate in how

they collaborate with stakeholders to collect, analyze, and share emissions knowledge.

While the availability of data is important to track and track emissions, the real value is in the
understanding of the data itself. Too much emphasis on data access at times may be
counterproductive if the data itself is not useful or actionable (WPB). Cities often struggle not
just with data availability but also with how to make sense of it and integrate it into decision-
making processes (WPB). As one stakeholder pointed out (WPB), it’s not so much a matter of
getting access to data, but getting access to the ability to interpret and use it in a meaningful
way. This is echoed by stakeholder VP2, who stressed that focusing only on granular data for
small geographic units, such as a single neighborhood, can miss the broader context needed for

collective action at the city level.

This is where strong SPI collaborations become essential. They involve more than information
sharing: they create multi-dimensional expertise and local knowledge, and enable cities to
make data useful. As Stakeholder WRI1 pointed out, data literacy is key and requires

established collaborations and continuous education (WRI1). As cities face increasing pressure
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to meet climate targets, bridging the gap between data and actionable knowledge through
effective SPI collaborations is essential. Ultimately, it’s the ability to transform data into
information, coupled with the expertise to interpret and apply it, that will empower cities to

make informed decisions.

Leveraging Innovation to Address Uncertainty

Innovative collaborations can improve SPI and help cities address climate challenges
(Anguelovski & Carmin, 2011). Some cities are becoming pioneers in climate governance and
use multiple tools and collaborations to track their progress, such as building climate scenarios
(BUS5). Quantifying and monitoring climate strategies also provide cities with insights to
evaluate and adapt their efforts. With that, the role of collaborations in delivering tools for
innovation stresses how new technologies and approaches are shaping the future of urban

climate action and improving data-driven decision-making.

Scenario building can play a part in addressing the uncertainties cities face in understanding
climate change and achieving their climate goals. As highlighted by interviewees (FfE, IPCC1),
while the data itself may not always be the most critical component, the scenarios cities develop
based on that data are essential for decision-making and climate strategies. For example,
stakeholder FfE noted that the true value lies in designing realistic scenarios to show how cities’

actions today impact their ability to meet long-term GHG reduction targets.

However, scenario building comes with its own set of challenges and high levels of uncertainty
(Watson, 2005). Stakeholders WRI1 and BUS2 mentioned that the process involves
assumptions, and the quality of the data can significantly impact the credibility of the results.
This uncertainty comes with gaps in data coverage, especially for indirect emissions and
specific sectors like industry or mobility. For example, stakeholder UGZ4 pointed out that
while the city has robust data on electricity consumption and mobility, other sectors like waste

management and heating systems are harder to model accurately.

The complexities of these scenarios are made more difficult when cities are unable to control
all the variables. In cases such as home retrofitting or transportation, where actions are carried
out by various actors such as private companies, it becomes challenging to capture and measure
the full impact of these interventions (WRI1). Scenario building, therefore, requires flexibility
in data collection methods and a willingness to accept a degree of uncertainty in the predictions

made (WRI1, BUS5). Despite these challenges, scenario modelling remains a valuable tool for
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cities to experiment with different transition pathways and the potential effects of their climate
action plans. As described by stakeholder BUS5, scenarios enable cities to learn about how
shifts in one sector, such as the adoption of electric vehicles, can affect others. By investing in
strong collaborations with stakeholders involved in the research of climate scenarios, cities get
to explore and address uncertainties, gaining a clearer understanding of the possible outcomes
of their strategies.

Apart from scenario-building, monitoring the progress and impact of climate strategies remains
a challenge for Munich, Paris and Zurich. The complexity of assessing a city’s emissions and
climate policies requires accurate and up-to-date GHG inventories, the integration of various
data sources, and the involvement of multiple actors across different sectors (IPCC1, URCA,
BUSS). SPI collaborations are needed for navigating this multi-dimensional approach to
monitoring, which must consider a range of variables, from socio-economic factors to policy
changes and the interplay between different actions across departments and stakeholders
(IPCC1, UGZ4, CIV3).

Cities are becoming more interested in platforms outside the traditional GHG inventories and
transitioning to more integrated systems of monitoring their climate efforts. For example,
Munich has developed a corporate carbon footprint inventory for its public utility companies
and city administration (RKU1). Still, this data is often siloed and inaccessible for those
overseeing the broader climate action plan (RKUL). Similarly, Paris is working on improving
the alignment of its climate action plan with broader governance structures, acknowledging
that more integrated monitoring is needed to quickly track progress and adjust strategies (VP1,
WRI1).

Monitoring climate strategies is still very complex. For example, tracking the impact of actions
is complicated by the difficulty in attributing specific emission reductions to particular
interventions (WSB; Boswell et al., 2010). As mentioned in Chapter 5.1., understanding how
specific actions, like subsidizing public transportation or creating low-traffic zones, translate
into measurable emission reductions remains difficult (WSP). Participants of the Paris
Workshop stated,

“To convince the city to pick one out of their 500 climate measures and show them
that we can measure it. That's the most difficult challenge, perhaps because it's really
difficult to attribute” (WSP)
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Due to its challenges to attribute emissions and impact to specific measures and costly
processes, investing in such technology brings a risk that city stakeholders may not be willing
to take. This issue is exacerbated when data from different sectors, for example in mobility,
housing and energy, is not aligned in terms of time or accuracy, making it hard to evaluate the
full impact of policies (IPCC1). Although challenging, stakeholder IPCC1 states,

“I did see some of the cities (monitoring their strategies) and I'm really admiring
their approaches. I would not be able to say they are missing this or that or they're
doing that right or wrong. I really like the fact that they do start that approach,
because | know it's really hard to do. It really takes a lot of time and and expertise,
but it's really something that is needed” (IPCC1).

SPI collaborations can be instrumental in addressing these issues by providing tools for sharing
knowledge, data, and methodologies that can help cities monitor and track their progress.
Collaborating with scientists, businesses, and other city administrations gives decision-makers
a more integrated approach that can help their cities refine their data collection processes,
bridge gaps in knowledge, and understand how various actions interact to influence the broader
climate goals. By developing flexible monitoring systems, cities can better manage the
uncertainties in climate science and build strategies that are optimized for their expected results
(BUSS).

In addressing uncertainty, innovative tools and technologies may also play a role in helping
cities manage and assess their climate progress. However, as several stakeholders have pointed
out, the risk of investing in new technology is a significant challenge for cities (IPCC1, WSB,
BUSS). In many cases, cities are hesitant to be the first to adopt new technology without clear
regulatory frameworks, especially since many of their commitments are voluntary. As one

Paris Workshop participant noted,

“Why should they be the first one, if there is no regulation? They take the risk
because they do it for the first time and it’s costly” (WSP).

This hesitancy shows the need for supportive regulatory environments to encourage innovation
in the climate space. Despite challenges, innovative tools have emerged to help cities navigate

uncertainties and improve the monitoring of their climate actions. For example, cities,
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municipalities and districts in Germany have access to the Klimaschutz-Planer?®, a tool
provided by the non-profit Climate Alliance, funded by Germany’s Federal Ministry of
Environment and developed by multiple stakeholders from Klima-Biindnis e.V., IFEU, and
IdE (Klimaschutz-Planer, 2025). According to Munich city administration stakeholders
(RKU1, RKU2), this tool helps the city translate complex data into comprehensible reports and

visualizations, assisting the city in tracking energy consumption and emissions reduction.

The tool aims to simplify climate protection monitoring by applying a monitoring standard, the
BISKO, across all users and using the knowledge from multiple experts from scientific
institutes to municipal monitoring experts to support cities in their climate journeys
(Klimaschutz-Planer, 2025). Munich also uses the tool ESG Cockpit?, which aims to simplify
GHG accounting and sustainability management for the city administration. However, as
climate action goals become more ambitious, cities need to evolve their tools to ensure they

can provide real-time updates and monitor the effectiveness of their actions (UGZ4).

Similar to Munich, technologies used by Zurich, like their collaborations with the Kausal?
platform, offer data visualization and analysis for climate actions which allows the city to track
progress over time. The tool is constantly improving to support the dynamic nature of climate
goals and serves as an instrument for transparency by sharing their progress with the public.
As stakeholder UGZ4 emphasized, the tool should also be a communication platform to

citizens, not just a monitoring tool.

These innovative tools enable cities to make better decisions by providing an overview of
progress through time, potential emissions reductions and the general impact of climate action.
As stakeholder IFEU stated, “we want to link concrete climate action topics with the potential
savings,” explaining how these tools can help cities integrate data-driven decisions into their

climate strategies.

SPI collaborations are instrumental in introducing and refining such innovative tools.

Collaborating with stakeholders like Kausal, ClimateView, and the WMO can help cities

20 https://www.klimaschutz-planer.de
21 https://esgberatung.org
22 https://netto-null-cockpit.stadt-zuerich.ch
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overcome the initial reluctance and risk to adopt new technologies by providing guidance,
expertise, and the necessary infrastructure. As stakeholder WMO1 points out,

“If we manage to persuade more cities to make an investment in the development of
infrastructure and scientific capacity [...], then probably we can move forward and
have much better use of the data” (WMOL1).

Incorporating these tools within a larger framework that includes monitoring, scenarios, and
data sharing promotes cities to explore using different types of knowledge in informed
decision-making. This dynamic approach, combining innovative technologies and flexible
methodologies, equips cities with a better understanding of their uncertainties.

5.2. Co-Production

The research shows that co-production is an important tool for the three cities, with all of them
using these collaborative processes through different means. This section starts by exploring
how climate councils in the pilot cities facilitate mechanisms of co-production. It then delves
into the different roles scientists have in knowledge-creation in SPI. Lastly, I explore how

projects, such as the ICOS Cities, enable co-production.
5.2.1. Climate Councils as Co-production Platforms

Climate councils serve as platforms for fostering collaborative decision-making and
developing climate strategies in cities through co-production processes. These councils
facilitate dialogue among different stakeholders, including city administrators, policymakers,
scientists, businesses, and civil society, aiming that different perspectives contribute to shaping
climate action (Nakkéldjarvi & Juntunen, 2024). Munich, Paris and Zurich have climate
councils that enable this space for co-creation, as seen in Table 8. Through these platforms, the

cities can co-create solutions that address both the technical and social challenges of climate

policy.
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Table 8: Platforms for stakeholder participation (adapted from Dias Carneiro et al., 2023)

Stakeholders | Munich Zurich Paris
Multiple Climate Council Climate Forum, Le Conseil de Paris
stakeholders Climathon Citoyen, L'Assemblée
Citoyenne
Business Climate Pact for Munich Eco-Compass, Climate | Paris Climate Action
Economy, ECOPROFIT, Platform of the Zurich Charter
Munich Climate Economy
Civil Society | 089klimaneutral Participate in Zurich’s Climate Agora, Climate
Future Academy

The climate council in Munich, established in 2021, is an example of such a platform. It brings
together science, business, politics, and civil society experts to support the city’s efforts toward
climate neutrality (Gemeinwohl- Okonomie, 2021). Including representatives from politics,
science, business, and civil society (RKU1), Munich’s climate council provides a platform for
discussions and advisory support and actively engages in the city’s climate decision-making
processes. As stakeholder BUS2 from Munich highlighted, while some challenges remain in
the council’s work, the collaboration within the council has generally been of high quality,
particularly in evaluating and responding to the city’s climate protection documents. Their goal
is to include different perspectives and foster more comprehensive climate strategies (Miinchen
Initiative Nachhaltigkeit, 2024). Their participants also urge the city administration to focus on
areas like Scope 3 emissions and action beyond the city’s boundaries, which are often ignored
in reporting (CIV2).

In Zurich, the Climate Forum plays a similar role. The Climate Forum Zurich, held by the City
of Zurich and Impact Hub Zurich, started in 2022 and it continues to facilitate annual events
that bring together relevant actors to discuss and act on climate challenges (Stadt Zirich, 2022).
It serves as a platform for discussion and participation, engaging multiple stakeholders, from
the city administration to start-ups and civil society, to co-design solutions for climate
protection. According to the City of Zurich, the Climate Forum has been employed to address
a variety of climate topics, such as urban agriculture and energy-efficient buildings (Stadt
Zurich, 2022). Stakeholder UGZ3, Director of Environmental and Health Protection, also
mentioned how this initiative is a necessary platform to collaborate among different

perspectives.

The Role of the Science-Policy Interface in Urban Climate Governance 55



The Climathon Zurich is another key co-production platform that promotes innovative
solutions for climate action. This annual hackathon, organized by EIT Climate-KIC and Impact
Hub Zurich, gathers participants from universities, start-ups, businesses, and the public to work
intensively on climate protection challenges over a 32-hour period (Stadt Zurich, 2024).
Around 150 participants from universities, start-ups, companies, the city administration, and
the population work on climate solutions (Stadt Zirich, 2024). This collaborative approach
fosters creativity and innovation and demonstrates how co-production initiatives can play a

role in strengthening SPI.

In Paris, the Citizens’ Assembly was created to contribute to the city’s urban development
plan. The assembly, initiated by Mayor Anne Hidalgo in 2020, involved 100 randomly selected
Parisians who participated in three meetings over the course of several weeks (Blrgerrat,
2024). These citizens made 30 recommendations on topics such as adapting public space for
people with disabilities, modernizing urban lighting to reduce its ecological footprint, installing
reflective strips along bike lanes, and capping more parts of the city’s ring road (Burgerrat,
2024). This process is part of the broader initiative to revise the current local urban
development plan?®, which dates back to 2006, with the aim of creating a climate-friendly plan.

City stakeholder VP2 explains,

“It's not to change all the documents and restart the process. But it's really to say, is
that okay? Is there any big issue that is still in the document or not? So we do have to
work also on communication and to explain what is in this document and how it will
be implemented in the next years. What it will represent for Parisian people to

implement these documents” (VP2).

With that, VP2 emphasizes that this process seeks to refine the plan by providing that it meets
the expectations of both local citizens and regional authorities. The review process involves
extensive consultation with regional authorities and citizens. The assembly’s work was a key

piece of this revision, with the full processes and results published in 2024 (Burgerrat, 2024).

Equal representation and balanced powers are critical in the process of co-production, but in
most cases, this is hard to achieve. Stakeholder BUS2 stressed that Munich’s climate council

fosters a high-quality exchange of ideas despite challenges in managing different perspectives.

23 https://www.paris.fr/pages/le-plan-local-d-urbanisme-plu-2329
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Notably, civil society members play an active role, advocating for more ambitious climate
actions and challenging the city’s administration to enhance their practices (BUS2, BUS3).
Stakeholder CIV2 noted that barriers remain in terms of achieving equal participation in the
climate council in Munich because some groups are less engaged, represented or heard. The
city administration's ability to integrate these voices, especially those pushing for more
ambitious climate protection, is a difficult balance due to capacity and bureaucratic processes
(RKUL). Still, having such platforms can lead to more integral decisions and reflect a broader
societal consensus (Stadt Minchen, 2025).

Zurich’s city administration emphasizes the importance of engaging all relevant actors to
develop effective climate protection strategies. The director of UGZ remarked,

“Achieving the urban climate goals and overcoming local challenges require creative
approaches as well as the active participation of the population and companies”
(Stadt Miinchen, 2025).

This broad participation is crucial for developing locally relevant and actionable solutions to
climate challenges. However, Zurich faces similar challenges with inclusivity as Munich.
Stakeholder UGZ2 points out that the process still faces some barriers to inclusivity,
particularly when it comes to including all sectors and segments of the population equally

represented and engaged in the discussions.

Equal representation in climate councils is not just about involving a range of actors; it ensures
that the solutions co-created are a reflection of their community as a whole and sustainable.
Stakeholder BUS3 emphasized how involving a set of stakeholders results in solutions that
may be more robust and aligned with societal needs. It also delivers climate policies that are
more widely accepted and supported, as they reflect the collective input in the co-production
processes. However, achieving truly equal representation is difficult (Ruiz-Mallén, 2020).
When sharing their experiences in Munich’s climate council, stakeholder CIV2 points out that
certain groups may not always be given the opportunity to contribute equally. Some members
felt excluded from certain parts of the process, and some civil society representatives are
concerned that the forum’s composition and structure don’t fully reflect the diversity of
perspectives required. This is added by the fact that online meetings, such as those conducted
during the pandemic, are often dominated by a small group of vocal participants, which may
not be fully representative of the broader public (CI1V2, BUS3). In Zurich, CIV1 observed that
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many important voices from marginalized or underrepresented groups, such as low-income
communities or those outside the political mainstream, are often excluded from these

dialogues, which can limit the democratic legitimacy of the platform.

Another significant challenge that can impact representation in these platforms is the timing
and preparation constraints that prevent effective and timely contributions from the council
members. In Munich, for example, participants faced challenges in accessing documents and
meeting materials on time, which limited them from participating in discussions and making
well-thought-out recommendations (CIV2, BUS2). The complexity of the discussions and the
volume of materials, such as policy drafts, can also make it difficult for all members to stay
active and informed (CIV2). This time constraint and capacity challenge leads to situations
where discussions and decisions are sometimes based on limited information or rushed

evaluations.

The three cities struggle with balancing high public expectations and the difficulty in ensuring
follow-up after events, as stakeholder UGZ2 highlighted,

“It's still in development. I'm not completely satisfied. If you do something there,
everybody's happy and we have a lot of participants, but then there's also a high level
of expectation, and sometimes they're getting frustrated because then at the end of the
day for us, it's also difficult to make the follow up, and to fulfill all their expectations.
So yeah, we're still working on it, it's not so easy to find a good way of participation”
(UGZ2).

Similarly, in Munich, participants identified the perceived lack of influence on the decision-
making processes, which impacted the groups’ motivation. Despite being a platform designed
to create knowledge on city climate policies, some members, such as BUS2, expressed
frustration over the limited impact of their recommendations and lack of transparency. While
their expertise and suggestions are considered to a certain extent, the level of how these
recommendations are used in the final decisions is uncertain (CIV2, BUS2). This brings up
questions about the real power of these councils in shaping policy through co-creation, and the
lack of transparency in how their inputs are integrated into the city’s decision-making

processes.

With a shift of perspective, the three city administrators also reflect on how resource constraints

and staffing shortages continue to be a major challenge in providing successful co-production
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platforms. As noted by UGZ2, UGZ4 and VP1, city administrations often lack sufficient staff
to implement the ambitious measures suggested by climate councils. Stakeholder VVP1 states,

“Everyone is important. It's why, since the beginning of the story of the Paris climate
action plan, we always gather everyone to think with us the next plan, the next
strategy, and so on. And that's easy. /¢’s easy to do that for anyone. The main issue is
not to collaborate, to co - write a document. The main issue is the co - governments.
How, after the decisions by the city council, by the public city council, how we
manage together the actions. That's the main issue” (VP1).

The capacity of the city administration influences the impact of the councils. As stated by VP1,
challenges arise beyond the co-creation process itself, but in the implementation of
responsibilities and actions after the co-creation of climate decisions. This capacity shortage
can make it difficult to turn the ideas from such councils into tangible action, and this reduces
the overall impact of such initiatives. Similarly, RKU2 states that the frustration felt by
members of the climate councils is reflected by the reality that even well-intended

recommendations may not be achievable due to institutional constraints or budget limitations.

In conclusion, climate councils provide a platform for co-production in SPI by giving the place
for multiple voices, information, and knowledge to be included in the decision-making process.
Through the inclusion of multiple expertise and perspectives, these platforms push for climate
policies that are scientifically-based and socially inclusive, aligning with the needs and
priorities of the community. Although the cities face challenges with equal representation in
such platforms, city administration stakeholders from Munich, Paris, and Zurich have openly
addressed these concerns and aim to find different solutions to the problem. As noted by
stakeholder WRI1:

“It’s been very powerful to bring in external voices to different perspectives, but also
increase the ownership of a climate action plan beyond just the mayor, which makes it
politically quite risky if it's just owned by a political body as opposed to a broader

network or so, that's really important ”(WRI1).

The increasing involvement of responsible actors in shaping climate action emphasizes the
growing recognition of shared responsibility. With that, climate councils represent an important

mechanism in co-producing climate solutions that allow cities to address climate problems
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while including other actors, pushing for transparency, and attempting to build strategies that
are both inclusive and actionable.

5.2.2. The Role of Scientists in Co-Production

Scientists are integral to co-production in SPI, especially in supporting city administrations
with scientific evidence and innovative solutions for climate action (Meadow et al., 2015). In
Munich, a strong partnership between the city administration and institutions like the FfE and
the Technical University of Munich (TUM) has resulted in the development of the GEO.KW
tool?*, which simulates groundwater usage essential for heat pumps (RKU2). As a part of
Munich’s climate strategies, this tool supports the city’s transition to low-carbon heating
systems, showing a practical example of how scientific research directly informs climate
governance decisions. Munich’s collaboration with the ICOS Cities project also illustrates how
the city works closely with scientific institutions to create knowledge. As noted in the
interviews, “the city of Munich was very supportive from the beginning” and provided essential

data to develop the emissions inventory in ICOS Cities (WSB).

In Zurich, scientists have also been instrumental in shaping climate policies through advisory
roles and the co-production of knowledge. UGZ1 mentioned that the city’s work with the
Federal Institute of Technology Zurich (ETH) and other academic institutions has led to
important research projects, including studies on how to achieve net-zero emissions. For
example, the city administration and ETH climate experts developed local climate risk maps
and tailored the national climate scenarios to the urban scale (UGZ2). This close science-
policy collaboration means policies, such as Zurich’s plan to become a 2000-watt society?, are
grounded in data and can be adjusted as new knowledge emerges, reducing the chance for
politicized disputes over facts. The involvement of scientists is often limited to advisory roles
but could extend to more hands-on, collaborative work. Stakeholder UGZ2 highlighted how
ETH scientists, while influential in raising political awareness and producing research, are less
involved when it comes to the implementation phase, which is often handled by private
consultants together with the city administration. They noted, “When it ’s going more concretely

to developing the climate plan, there’s not so much relation, | would say” (UGZ2).

24 https://www.cee.ed.tum.de/hydro/projects/geothermal -energy-group/geokw/
25 https://www.stadt-zuerich.ch/de/umwelt-und-energie/klima/klimaschutz/ziele/2000-watt-gesellschaft.html
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The city of Paris also incentivizes co-production processes with scientists. One concrete
example of SPI co-production in Paris are the inputs provided through the Regional Group of
Expertise on Climate Change and Ecological Transition (GREC) (VP2). GREC, formed in
2020 by the Institute Pierre Simon Laplace (IPSL) and the French Institute for Energy
Transition (ITE), promotes research on climate for decision-making in the Tle-de-France
region. It is sponsored by the city of Paris and their output is built upon the principle of
formalizing knowledge to be used by decision-makers (GREC, 2025). Some of their
contributions include research findings on the mobility sector of Paris, research on solutions
for multifunctional green infrastructures and scenario simulations (GREC, 2025).

An important aspect about the relationship between scientists and cities in co-production, is
that it should be built on mutual benefits in order to last. Cities need scientists to provide
reliable data and advanced methodologies, while scientists need cities to implement and test
their research in real-world scenarios. Stakeholder from WSB highlighted,

“Without collaboration with the city, it is not possible for us scientists to build

inventories” (WSB).

Scientific research, particularly on emissions data and climate mitigation, cannot be effectively
built without the infrastructure and local knowledge that cities offer. For example, in Munich,
collaborations between the city and academic institutions have provided emission inventories
and insights that guide urban policy (RKU2). This partnership allows scientists to question
whether their research is relevant, while cities gain access to knowledge to address their climate

challenges.

Scientists also benefit from real-time feedback from city administrations, helping them refine
their models and methodologies to be more practical and applicable to urban environments. As
one researcher mentioned, cities like Munich are interested in “real-time information about
emissions" in order to track their progress more effectively and identify unknown emissions,
such as those from events like Oktoberfest (WSB). This type of co-production is particularly
important in urban contexts, where emission sources can be dynamic and multifaceted. Cities
also benefit from scientific expertise in detecting these unknown emissions, which enables
them to take action. As shown by a participant in WSB, these type of co-creation between

scientists and city officials has led to the discovery of methane leakages, reflecting how co-
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production of knowledge can address gaps in existing data systems (WSB). This mutual benefit
fosters a dynamic where both science and policy are continuously evolving together.

Although beneficial, scientists and cities’ co-production of knowledge is often hindered by
differences within their timeframes, resources, and priorities of each party. As stakeholder VP2
explained,

“We were hoping to have some information to add to the new climate action plan
when we started working with the GREC, but we weren 't able to add them within the

time frame of the elaboration of the documents and the research time” (VP2).

This points to the difference in the work timelines between scientific research and the needs of
policymakers. The research cycles in academia often fail to align with the faster-paced needs
of city governments, which can then limit their ability to apply scientific findings in city
decisions. Similarly, timelines on the communication process between scientists and city
officials often lack alignment, as noted by stakeholder IPCC1, who observed that their research
would have been useful to the city but did not receive adequate attention or integration during
the course of their work. This highlights a broader challenge in the SPI co-production process:
scientists are often disconnected from the decision-making timeline and are not always

consulted at the right moments in the policymaking process.

Scientists and universities bear responsibility for assuring that their research is academically
rigorous and socially relevant. As stakeholder UGZ1 pointed out, universities have a “third
mission” beyond education and research: to address societal challenges and provide solutions
that can directly benefit society (UGZ1). There is a high importance of addressing the needs of
city stakeholders in the development of scientific research (WMO1; Meadow et al., 2015). This
approach should involve a flexible and adaptive process where scientists engage in ongoing
dialogue with city officials to explore their needs (WMO1). Such collaborative model can be
challenging when resources or expertise are lacking, as RKU1 noted, especially when working

with large and complex data sets that may exceed the capacities of city departments (RKU1).

Science has often struggled to inform policy and result in effective action (Morgan & Di Giulio,
2018; Meadow et al., 2015). Universities must move beyond “science for science” and embrace

“science for action®®” to incorporate their findings in actionable and accessible ways to

% https://actiondesign.com/assets/pdf/ASchal.pdf
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policymakers and urban planners. The concept of “silo thinking” in both scientific and policy
communities further complicates this integration, making it important for institutions to break
down barriers and promote inter- and trans-disciplinary research (Young et al., 2014). This is
where universities can play a central role, as demonstrated in the Barcelona Workshop, where
participants emphasized the importance of creating a communication pool for stakeholders,
including city officials, urban planners, and scientists, to engage in open dialogue and co-create
solutions (WSB). By fostering such a process, universities can push for knowledge that
addresses the pressing challenges cities face in climate change. Through co-production,
scientists and city administrators can work together to generate solutions that are both
scientifically grounded and practically relevant to the urban context, contributing to mutual
learning and more informed decision-making (Pregernig, 2014; Meadow et al., 2015).

5.2.3. Projects Enabling Co-Production

Interdisciplinary research projects create opportunities for SPI co-production. These projects
allow direct collaboration and co-production between cities and scientists from different
academic backgrounds. The Paris Workshop highlighted that transdisciplinary research
projects influence levels of engagement of researchers with cities and foster a deeper
understanding of local challenges and opportunities (WSP). When projects are designed with
the inclusion of diverse perspectives from the beginning, they set the stage for more inclusive
and impactful solutions (WSP, WSB).

One example of this is Horizon Europe, the EU’s flagship program for research and innovation.
Horizon Europe funds a wide range of projects tackling climate change and facilitates co-
production between researchers, cities, and other stakeholders to implement the European
Green Deal (European Commission, 2025). Switzerland also cooperates with Horizon projects
and other research programs in the EU with recent agreement, after having a 3 %2 year stop to
the programs (European Commission, 2025). As a part of this initiative, cities are encouraged
to act as innovation hubs by testing and developing solutions that can be scaled across the EU
and Switzerland. These shared spaces bring together city governments, researchers, and other
actors to provide platforms for developing, exploring and implementing climate solutions. The
program’s emphasis on cross-sectoral approaches aligns with the needs of cities to accelerate

their green and digital transitions (European Commission, 2025).
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Munich, Paris, and Zurich are part of various EU Horizon Europe programs that work with
other cities to achieve climate neutrality, demonstrated by some examples in Table 9. The
collaborations aim to develop clear, implementable strategies backed by science and
experiences that can be adopted across Europe. By disseminating the insights gained through
these projects, cities seek to share their results on a regional, national, and European level (Stadt
Miinchen, 2024).

Table 9: Examples of EU Horizon projects in Paris, Zurich and Munich

Paris Zurich Munich
EU
Horizon |ICOS Cities, 100 Climate |ICOS ICOS Cities, 100 Climate Neutral Cities,
Projects |Neutral Cities. P2GreeN | Cities, NEBourhoods Together, ThinkingEarth,
PARIS ASCEND

The 1COS Cities project contributes to co-producing knowledge for city stakeholders,
particularly by offering cities a platform for collaboration with scientists to integrate
observational data, emissions inventories, and innovative measurement techniques. One of the
project’s achievements is linking emission data with models to provide real-time insights that

help cities track and manage their emissions over time. Stakeholder UGZ4 noted,

“The 1COS project is of course very interesting for us to see how it could further

develop and check our estimates” (UGZ4).

ICOS Cities has also provided support to Munich, where the collaboration with the project
helped improve the accuracy of emissions inventories, particularly by integrating measurement
data with city-level emission models (RKU1). The project has been instrumental in helping
cities manage their climate data more efficiently through providing means for more accurate,
up-to-date emissions tracking. In Paris, the collaboration allows stakeholders to directly access
atmospheric data, which was previously difficult to obtain and update on a timely basis.
Stakeholder URCA explains,

“Thanks to ICOS Cities, | have a budget for the local air quality and climate policy,
and for the first time, 7’m able to assess the coherence of the official inventory”
(URCA).

Working with real-time emissions data has provided researchers with a better understanding of

the city’s emissions, especially with those related to air quality and GHG tracking. These
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examples show how ICOS Cities fosters a dynamic exchange of knowledge between city
stakeholders and scientists. Scientists get to observe the real-world impact of their research
while cities benefit from data, methodologies, tools and results built with their needs in mind.
This mutual-beneficial collaboration illustrates the importance of sharing knowledge across
disciplines to tackle the complex climate challenges faced by urban areas. Such benefit is
highlighted by stakeholder EMPA,

“Even if emissions data is not perfect at the end, it should be possible to track

emission changes over time, and this is what is of most interest to cities” (EMPA).

Projects like ICOS Cities are important in co-creating knowledge and incentivizing knowledge-
sharing between cities. These initiatives open the door to collaborations between science and
the city administration. With that, cities don’t have to reinvent the wheel when addressing
climate challenges or investing in high-risk innovative solutions; they can leverage the
collective knowledge and best practices from a network of scientists. The ICOS Cities project
and other similar initiatives also encourage cities to think beyond their local context and

explore solutions that have been tested elsewhere. As noted in the Barcelona Workshop,

“Those are the experiences that need to be portrayed in a city to city case so that

each of the cities understands themselves within the experience of the other” (WSB).

This exchange of knowledge can accelerate the implementation of new climate strategies.
Through fostering a culture of knowledge-sharing, interdisciplinary projects have an important

role in SPI co-production and can empower cities to collectively tackle climate challenges.

5.3.  Framing

Framing shapes how scientific data is interpreted and communicated to policymakers,
stakeholders, and the broader public. A key challenge in framing is aligning the interests of
different stakeholders, particularly when their priorities and objectives may differ (WSP;
Grimm & Reinecke, 2023). With that, transforming scientific data into actionable policy

remains a significant challenge, as emphasized by city administration stakeholder VP1:

“It is very, very hard to transform the scientist’s data to a process of decision making.

But, of course, the scientist and the sensor can improve the decision, can improve the
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frequency and so on. But we have a huge gap to bridge together. Science

communication in politics is really important” (VP1).

This gap is further complicated by the need for effective science communication to make the
information more accessible and actionable for policymakers. Stakeholders also emphasize the
importance of breaking silos to ensure that data can be translated into meaningful policy actions
(WSB). In this section, | explore the role of framing in SPI within the three cities, focusing on
the challenges these cities face due to framing or the lack of, the contributions of various
stakeholders to SPI framing, and the different types of framing used by different stakeholders
in the three cities. Exploring these insights helps us to further understand the impact of research

in the three cities’ climate governance.
5.3.1. Challenges with Framing in SPI

In Munich, Paris and Zurich, framing climate knowledge for city stakeholders presents
significant challenges, often from translating complex scientific data into actionable
recommendations (ETH, WSB, WSP). For municipal governments, one of the main difficulties
is aligning scientific information with political agendas and the day-to-day needs of cities. As
noted by a city official in Paris, while they gather substantial amounts of data, they often
struggle to effectively translate it into usable policy tools (VP1). The challenge is compounded
by the fact that city officials and policymakers may not have full access to scientific data, or

too much data and capacity challenges to analyze it. As stated by stakeholder ETH,

“The policy makers, they've all been exposed to the science, you know, really well.
They know all the basics. The question is more how to frame the science in ways

which are useful for them to take concrete action” (ETH).

This gap between science and its practical application can cause difficulties in presenting
research in a way that’s relevant to real-world decision-making. Effective communication and
clear responsibilities across stakeholder groups are essential for addressing this (GovPilot,
2023).

Cities face capacity challenges, such as understaffing and poor coordination between
departments. These limitations create obstacles when translating scientific data into policies

that drive action. For example, city stakeholders sometimes struggle to differentiate between
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fundamental elements of climate science, such as GHG measurements and air quality
assessments (EMPA, URCA). As stakeholder URCA highlighted,

“City officials often confuse GHG measurement with air quality measurement. For
example, they said that the PAUL project is about measuring pollution” (URCA).

Similarly, in Zurich, city officials initially struggled to recognize the importance of CO>
emissions because they are not typically categorized as air pollutants. Stakeholder EMPA
described how, in the past, the city was not convinced of the significance of CO: in the context
of climate action because it is not an air pollutant. However, with persistent communication
and collaboration, and investment from the city in high-qualified researchers in the UGZ, the
city now has a better understanding of the role of CO. emissions in climate action. These
examples show how limited staff and poor communication between stakeholders can impact a

city’s ability to understand and implement climate science in climate governance.

Aligning different stakeholder groups expectations, such as scientists, businesses, and civil
society organizations, can also be challenging. There is often a disconnect between these
groups, particularly when it comes to how each group frames the urgency of climate action, as
RKU1 emphasized,

“The study of the Oko-Institut brought up that (our) climate targets are very
ambitious. And the NGOs, for example, they always say it's not fast enough. You

should do more, and it should be done in less time” (RKU1).

Similar behavior is seen across the three cities. Stakeholder VP1 emphasizes that bringing
different types of stakeholders and expecting them to “speak the same language” is challenging
and often perceived with initial reluctance (\VP1). Efforts from the city to act as an intermediary
and frame climate change as a cross-sectoral issue have led these stakeholders to realize that
they all play a role in shaping the city’s climate strategy (VP1). In conclusion, the main
challenges reflected within the interviews on SPI framing for city stakeholders include bridging
the gap between science and policy, addressing misunderstandings of knowledge and data
capacity, and aligning the interests of various stakeholders. These challenges show the
complexity of framing processes and the need for a multi-stakeholder approach that focuses on

different responsibilities for different actors.
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5.3.2. Stakeholders as Intermediaries in Framing

Framing in SPI needs intermediary stakeholders to effectively manage the translation of
information and provide information that is usable for local decision-making (Zhang et al.,
2022; Grimshaw et al., 2012). One challenge cities face is the overwhelming amount of data
available, much of which is not directly applicable to their specific needs. Stakeholder WRI1
highlights,

“The data is often there, discussion of access at the right scale, but also cities need
intermediaries to translate the technical data into useful data for making decisions
[...] there’s a risk of inundating cities with data and there’s just too much data, unless

it connects with your need i¢’s not going to connect” (WRI1).

Such experiences reflect the need for framing processes between knowledge creators and users,
especially with an overload of information and when data sources vary widely in terms of
quality, flexibility, and relevance to local needs. In this context, understanding the specific
needs of city administrations is critical, as framing climate data involves tailoring information
to local priorities, budgets, and capacities (WMO1, WRI1). Stakeholder WRI1 further explains
that “officially, you try to understand what they need from the data, so why what data is relevant
to them,” emphasizing the importance of aligning intermediaries of framing with local
decision-making processes. With that, different stakeholder groups, including civil society,
scientists, organizations, and city administrations, have different responsibilities in framing

mechanisms.

Civil society plays an important role in the framing of data and policies in SPI by often serving
as a bridge between scientific knowledge and public understanding (Glickler et al., 2022). One
of the functions of civil society stakeholders is to inform and educate the public by facilitating
the translation of climate data into action able insights that are accessible to a wider audience.
For example, stakeholder CIV1 explains how they use the Climate Pavilion?’ as a platform to
inform the public about climate issues while advocating for stronger climate measurement from
the city government. This role becomes even more significant when civil society is tasked with
breaking down complex data into a form that resonates with various stakeholders, from the

public to policymakers. The use of storytelling and community engagement, as emphasized by

27 https://www.stadt-zuerich.ch/site/fuer-zueri/de/index/umwelt-klima/klimapavillon.html
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CIV1 in their efforts to “improve outreach and the involvement of many more players,” is
crucial for delivering information on climate issues are understood and embraced by diverse

sectors of society.

Civil society is also a critical player in advocating for the prioritization of political measures.
Stakeholder CIV3 highlights how civil society often acts as a medium that transforms and
filters data to make it comprehensible and accessible for decision-makers. By synthesizing data
from multiple sources, including scientific literature, press articles, and organizational reports,
civil society organizations provide a more comprehensive perspective on the current state of
climate science (CIV3). Organizations such as Climate Chance work to align knowledge and

the political discourse. Stakeholder CIV3 notes,

“We try to gather all of these different sources of information to contextualize what is
happening, to handpick the trends that we think would be important for somebody
who is a decision maker at the local government or a company level” (CIV3).

By using framing processes, civil society organizations can address challenges that city
administrations face in SPI. Through their efforts to include and translate different types of

knowledge, these organizations help make sense of complex data and bridge knowledge gaps.

The role of scientists in framing within the SPI in the three cities is similar to civil society
organizations, as both hold responsibilities to make scientific data understandable and
accessible. This finding aligns with current literature on the subject, such as those in Van Beek
et al. (2020). As discussed in the two stakeholder workshops, one challenge scientists face is
how to effectively communicate their findings and data, which often requires adjusting their
findings for different audiences, particularly to city officials who may not have the technical
expertise or interest (WSB, WSP).

Scientists need to translate their findings into formats that are technically accurate and
comprehensible for policymakers and other stakeholders, but this is not taken into
consideration in most cases (WSB, IPCC1). Initiatives, such as a dedicated department for SPI
within research institutions, assist scientists and city administrative stakeholders with that. For
instance, ETH has an SPI office that acts as an intermediary between researchers and
policymakers, connecting scientists with public administrators and political representatives
seeking expertise (ETH Zurich, 2025). By institutionalizing contacts and collaboration, ETH

Zurich helps city and cantonal officials in the Zurich area to easily consult the latest research.
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The unit supports co-production by helping policymakers formulate research questions and by
guiding researchers to produce policy-relevant outputs (ETH Zurich, 2025).

Scientists must also address the challenge of data literacy in SPI, and framing processes can
help with that (Ongena, 2022). Stakeholder WMO1 emphasizes how “there’s so few people
who can make high quality measurements and understand what is in those measurements”.
This is particularly important because data alone, without proper context and understanding, is
not useful for policy decisions (Ongena, 2022). Scientists need to be able to interpret what data
tells them and how it can be used in local contexts, especially when working with cities that
might not have the resources or capacity to fully understand complex scientific measurements.
The need for data literacy and capacity-building in cities is further emphasized by participants
in the WSB, who point out that “data literacy is a bigger gap than the simple competence to
collect data.”

Framing science for city administrations is not just about making data accessible, it also
involves framing the information in a way that aligns with the priorities and realities of the city.
For example, in Zurich, stakeholder UGZ1 discusses how the climate data and targets had to
be framed within the political process to be “ambitious, but realistic,” to reflect that the city
could commit to them effectively. Similarly, scientists must understand the political and
practical constraints of cities, which may affect how data is perceived and used. Stakeholder
EMPA notes that scientists often struggle to understand the specific needs of cities in terms of
policy making. This shows the importance of collaboration between technical scientists and
political scientists to bridge the gap between knowledge and the realities of climate decision-

making.

Framing also requires scientists to present data in ways that resonate with stakeholders. In the
case of the ICOS Cities project, as mentioned in section 5.3.1 on challenges with framing,
stakeholder URCA describes how initially city stakeholders did not fully understand the
importance of CO- data. This misunderstanding illustrates the challenge scientists face in not
only providing the right information but also in assuring that stakeholders recognize the

relevance of the data. Stakeholder URCA says:

“I provide numbers, but iz’s not always useful... scientists end up with a lot of
numbers on the table but nobody cares” (URCA).
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Effective framing, therefore, goes beyond data interpretation; it also involves translating
numbers into narratives that stakeholders find relevant and actionable.

With that, scientists play an important role in framing within SPI by translating complex data
into understandable and useful information for city administrations. The challenges cities face,
such as data literacy, understanding local needs, and the relevance of scientific findings, show
the need for interdisciplinary collaboration and the framing of scientific knowledge in ways
that are aligned with the political and practical realities of cities. By bridging these gaps,
scientists can help ensure that climate governance is grounded in sound scientific evidence

while also being politically and practically feasible.

Businesses can also play a part in the framing process by providing both the tools and data
necessary to help cities develop and implement their climate strategies. Stakeholder BUS5
shares their role as a business stakeholder in transferring and revising data to provide cities
with climate recommendations that are accurate and effective, noting that their main focus is
"basically helping cities in finding their climate strategies and also revising the data” that cities
provide. In this role, businesses are able to act as facilitators and help cities make informed

decisions by linking data to practical modelling scenarios. As stated by BUS5:

“What we do is we have an outcome logic behind it, we use the data to make data-
informed decisions in the end” (BUSS).

Apart from civil society, scientists and businesses, transnational organizations and the city
government also have responsibilities within framing knowledge in SPI. Transnational
organizations are a part of framing particularly through their ability to provide a credible voice

across cities. Stakeholder WRI1 states,

“It’s important to have a clear authoritative voice and for that voice to be consistent

amongst the different partners ”(WRI1).

Having a credible narrative supports cities to navigate SPI1 (Cradock-Henry & Frame, 2021).
Another important aspect of transnational organizations’ using framing mechanisms is their
ability to translate scientific findings into formats familiar to their mass public at the global and
local level. Stakeholder WRI1 stresses this point by explaining that they “need to adapt it to

the local situation, making sure background factors are accounted for.”
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These organizations often serve as “honest brokers,” a model widely endorsed in SPI. Pregernig
(2014) states, for example, how the IPCC claims to be “an honest broker between science and
policymakers and other relevant actors” (Pregernig, 2014). By pushing to stay impartial and
balanced in their assessments, organizations like the IPCC aim to provide framed climate
science to assist decision-making processes, especially in multi-stakeholder settings. However,
this role is also debated and subject to criticism. Studies argue that organizations like the IPCC
struggle to balance the multiple interests of stakeholders and may be influenced by political
considerations (North et al., 2022; Pregernig, 2014; Wesselink et al., 2013). Despite the
challenges of impartiality, the IPCC’s reports have been instrumental in shaping political
debates on climate change risks (Van Beek et al., 2020). For example, initiatives like ProClim?®
regularly bring scientists, policymakers, and stakeholders to discuss IPCC findings in the
national Swiss context (Pfister, 2019). After the IPCC AR5 report?®, the forum shared the main
implications for Switzerland and formulated recommendations for policymakers (Pfister,
2019). Such efforts frame climate science in solution-oriented terms for decision makers and

reflect the influence of transnational organizations in SPI.

When communicating information to policymakers, government levels, and citizens, city
administration stakeholders take much of the responsibility of framing climate knowledge.
Stakeholder VP2 highlights,

“We gather a lot of data and we need a lot of work to translate iz "(VP2).

City administration stakeholders also have an important responsibility to frame climate data in
a way that resonates with policymakers. With that, they adjust their platform depending on the
audience’s needs and understanding. They use framing tools to filter trivial data from data that
has meaning, share information that aligns with political priorities and frame knowledge that
is understandable to citizens (VP1, VP2, UGZ3). This often requires adapting technical data
into more digestible and relatable formats. Stakeholder UGZ4 discusses translating technical
data, such as energy demand covered by thermal grids, into more relevant metrics for policy

discussions.

28 https://proclim.scnat.ch/en
29 https://www.ipcc.ch/assessment-report/ars/
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The framing of climate data is also not just about presenting it but about providing context and
meaning. As stakeholder VVP1 notes,

“CO2 emissions means quite nothing for most people... you have to explain that
behind that, you have maybe your way of life, your way of eating, your way of
moving "(VPI).

With that, framing is shown as an important tool for city administrators in order to build
connections between knowledge and storytelling and encourage more personal engagement
with climate action (Orlove et al., 2020). In Zurich, integrating communication with
stakeholders is also important, with partnerships with media and public campaigns helping
frame climate issues for the public in a way that invites participation and action (UGZ2).

When using framing processes, city administrations also use knowledge on public perception
and previous experiences to work on prioritizing information. Stakeholder VP2 further
elaborates, “just talking about climate action plan...people want to know about actions.”
Although, as shown in Chapter 5.1.1, data and technical information are present in climate
reports, the wider public often focuses on the information of the implementation of strategies.
To address this, cities like Paris have worked on interactive platforms, such as the “Climate
Action Plan Barometer,” to give residents a clearer understanding of the city’s progress toward
its climate goals by combining climate science with the progress on climate actions (Ville de
Paris, 2024b).

5.3.3. Framing Styles Across the Cities

Framing styles can determine how stakeholders present and understand climate-related
information. The three cities use different types of framing to share knowledge among their
stakeholders in climate governance. First, this section explores framing based on agendas,
where selective knowledge controls the narrative and influences policy direction. Next, visual
framing is analyzed, focusing on how imagery and graphics are used to simplify complex data
in the cities, making it more accessible while reflecting the use of data in climate strategies.
These framing strategies impact the effectiveness of SPI in influencing policy and decision-

making on climate change in Munich, Paris and Zurich.

The Role of the Science-Policy Interface in Urban Climate Governance 73



Science Framing to Support Existing Agendas

Framing can be a strategic tool to shape science and ideas in decision-making processes and
influence public perception (Orlove et al., 2020). The application of scientific knowledge can
often be manipulated to support specific political or organizational agendas, either by
highlighting selective findings or by framing the narrative in ways that fit predetermined policy
goals (van den Hove, 2007). Bolsen et al. (2019) suggests that people seek information that
agrees with their pre-existing beliefs, which may reinforce polarized views and further
complicate the communication of scientific facts. In this case, science is used to inform and
shape the political and public discourse. “Sometimes a scientific idea precedes any evidence
relevant to it, and other times the evidence helps inspire the idea” (University of California
Berkeley, n.d.). In SPI, this dual role of science as both evidence and influence can lead to

biased framing of information that supports specific interests or perspectives.

In the cases of the Munich, Zurich and Paris city administrations, multiple stakeholder groups
are engaged with city stakeholders to provide knowledge that help legitimize policy actions
(seen in Chapters 5.1 and 5.2), especially in the face of pressure from citizens demanding
climate action. Stakeholder WMOL1 stresses that while these cities are happy to show progress
within their climate governance, they must be cautious with how data is presented. The
selective use of data can create tension, particularly when it challenges existing narratives. For
instance, stakeholder URCA notes that some city stakeholders may act defensive when their
data is shown to be inaccurate, particularly when the responsibility for data quality lies with

external consultants.

Participants of the Paris Workshop also discussed how politicians are often hesitant to fully

embrace data, as it may expose the inefficiency of climate policies. One participant explained,

“Your verification is for me a little bit, as a politician, dangerous, because | am
putting all of these policies and programs into place, 7'm requiring changes from my
citizens. They 're angry at me already. And then the measurements actually show that

all of that action is not bringing us anywhere” (WSP).

In this context, data can be a blessing and a curse for decision-makers. While it provides a
mechanism to track progress and highlight achievements, it can also expose shortcomings and

failures in climate governance. Similarly, stakeholder BUS5 points:
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“Maybe the political set of climate neutrality goal by 2030 cannot be reached. So,
that’s one of the biggest problems (of building collaborations with the city
administrations), that politics, data, or the open communication about that data is a
bit withkolding” (BUS5).

Despite some hesitation, framing and data, when used strategically, can be a powerful tool for
climate leaders. Stakeholder WRI1 notes:

“To be utilizing the data to advocate for cities both internally to actually really drive
a climate action plan, but also more globally, to say like these are the emissions
coming from cities, these are the big opportunities” (WRI1).

Data, in this case, is framed to underline the importance of cities in tackling climate change,
which can drive political action and attract funding. The framing of knowledge in a positive
light can encourage further action (WSP, WSB, BUS5). As one participant from the Paris

workshop explained,

“The only way to make them come on board with you is just to say we can show that
what you do, what you ask to the citizens start to have some impact, not as high as

you expected, but a positive one” (WSP).

Data is a resource for maintaining political support, especially when it’s framed around positive
results. Focusing on progress and achievements emphasizes the positive impact of climate
actions rather than the areas where improvement is still needed. We see this behavior in the
three cities. In Zurich, the city government often frames its climate measures around pragmatic
benefits, such as energy security, economic efficiency, and public health, which resonates
across the political spectrum. During debates on the Swiss Climate Act, stakeholders, including
scientists from Zurich’s institutes, highlighted how transitioning from imported fossil fuels to
local renewables would enhance Switzerland’s energy independence and resilience (Reuters,
2023). Similarly, in Paris, climate governance focuses on carbon neutrality and emphasizes
improving quality of life, for example less air pollution, better public transport, and green jobs.
Mayor Anne Hidalgo and her team have worked with sociologists and economists to push that
measures like low-emission zones or energy taxes are paired with compensations or
alternatives for those affected (Ville de Paris, 2024a).
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Yet, there’s always a fine line between being transparent with data and risking public
dissatisfaction when it doesn’t meet expectations. How data is presented can either strengthen
or weaken political efforts, depending on how well it fits the narrative that stakeholders want
to communicate. To counteract the mistrust caused by biased framing and misinformation,
Munich, Paris, and Zurich have all leaned into transparency and inclusive engagement. Open
communication is crucial, as climate governance experts put it, “open and transparent
communications remain a key to restoring public understanding and trust in climate action”
(Global Covenant of Mayors for Climate & Energy, 2024). When people can see how decisions
are made and hear the evidence behind policies, they are far more likely to trust those choices.
Munich’s experience with its Climate Council illustrates this well. The council, explored in
Chapter 5.2.1, was established to involve stakeholders in guiding city climate strategy, but
early on there were complaints about a lack of transparency in how members were selected.
The appointment process led some to suspect bias, threatening the council’s legitimacy (CIV2,
BUS2). In response, Munich’s civil society groups took action, the Munich Sustainability
Initiative organized its own election for citizen representatives, ensuring they had a democratic
process (CIV2). The city accepted these elected delegates. This case shows that when

authorities acknowledge concerns and give some control to the public, trust may increase.

Other examples to avoid biased framing and push for a more inclusive approach have been
advocated by experts in the field, such as stakeholder VP1, who stresses the importance of

transparency:

“We need to be sure about the quality of the data, the transparency of the method, to
publish that even if the results are not good, to share that with everyone. It's very,

very, very important to make people aware and confident” (VP1).

This approach aims to build confidence in the data and create a more trustworthy dialogue.
Likewise, the concept of a “reflective science-policy conversation” suggests that when
scientists, policymakers, and knowledge brokers engage collaboratively, without taking
framings for granted, they can better understand the multifaceted challenges and improve the

overall quality of decision-making (Schon & Rein, 1994, as cited in Pregernig, 2014).

The Paris Climate Action Plan is a reflection of this type of transparency. It was not only
unanimously adopted by the city council, but also put to a citizen vote where 95% of

participating Parisians endorsed it (Ville de Paris, 2024a). This public mandate helped align
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the climate action with citizens’ values and minimize perceptions of a top-down agenda. Across
these cases, the pattern is clear: transparency, accountability, and inclusion help deal with
mistrust. City leaders in the three cities publish data dashboards, invite external reviews, and
partner with watchdog NGOs to keep themselves transparent and in-check (Global Covenant
of Mayors for Climate & Energy, 2024). By openly sharing both successes and setbacks, they
signal that science is being used to inform, not justify policy.

Munich, Paris, and Zurich demonstrate the dual nature of science framing in climate
governance; it can either foster public trust or feed into mistrust, depending on how it’s
handled. Framing science to suit an agenda tends to backfire, especially in today’s information-
rich and misinformation-saturated environment. Political spin on climate data is quickly
spotted by the public and can damage the credibility of scientists and policymakers. The rise
of climate misinformation reflects the need for leaders to focus on honesty, context, and clarity.
With that, the lessons from these European cities are broadly applicable: keep science
communication truthful, balanced, and inclusive so that the public can have confidence in the
knowledge guiding climate action. Ultimately, the more people trust science, the more likely

they are to support local climate strategies.

Visual Framing in Climate Knowledge Dissemination

Visual framing makes climate data accessible for the general stakeholder. Visualizations, such
as infographics and maps, are powerful tools for expressing environmental and climate-related
data. As emphasized in the literature, visualizations are more than illustrations; they are
framing devices that shape how environmental issues are understood and have significant
influence on policy-making (Morseletto, 2017; Schneider & Walsh, 2019). For example, an
analysis of IPCC reports found that the way the IPCC presents climate data, especially through
visuals, influences how policymakers and other stakeholders worldwide understand the
problem and respond to it (Wardekker & Lorenz, 2019).

Cities like Zurich, Munich, and Paris use visual tools to facilitate understanding and promote

transparency in their climate governances. For example, Zurich has integrated its climate action
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plan into an online tool and uses a 3D digital twin®® of the city that can simulate different
measures and display their effects:

“We’ve put our climate action plan online. We’ve integrated it in that tool. That was
also quite a big work and i¢’s also a big step into the more dynamic reporting on our
climate policy” (UGZ4).

Zurich’s partnership with the tool Kausal, creating the Netto-Null Cockpit®!, allows the city
administration to use and share information on their emissions and climate journey through
different visual means. As seen in Figure 7, this interactive tool is of easy access to any
stakeholder and allows the user to explore the city’s emissions overview (up to 2022) or per
category, and have a visual representation of where the city stands on their net-zero goals and
their predicted scenarios up to 2040.

TreibhausgasemiSSionen Szenarioprognose 2040
Direkte + negative Emissionen '0.03 Tonne/{Einwohner-Jahr)
2010 - 2022: Gemessen Veranderung 2010-2040
2023 - 2040: Szenarioprognose (Netto-Null 2040) ‘1 01 %
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Figure 7: Netto-Null Cockpit tool from the city of Zurich (Stadt Zurich, 2025b)

As emphasized by city stakeholders like UGZ4 and RKUL, visual tools such as climate
dashboards and infographics allow decision-makers to comprehend data more quickly and

effectively, improving science communication in the city administration. Similarly, Munich’s

30 https://living-in.eu/knowledge-base/digital-twin-city-zurich-urban-
planning#:~:text=EU%?20living,t0%20the%20digital%20world

31 https://netto-null-cockpit.stadt-zuerich.ch
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tools, Klimaschutz-Planer®? and the ESG Cockpit®®, combine data visualization and decision-
making recommendations, pushing for more “science to action” knowledge and being visually

appealing to stakeholders:

“We have the Klimaschutz-Planer and we have the ESG Cockpit. And with this EU-
funded program, there will be a climate dashboard and some other cities which are
also part of this project use it already” (RKUL).

Klimaschutz Planer offers cities a dashboard, indicators and figures to illustrate their
development, and shows where the city stands in comparison to other German cities
(Klimaschutz-Planer, 2025). Munich’s most recent partnership, with ClimateView®*, provides
the city with another tool that explores the transdisciplinarity of climate governance through
different analysis and visuals. Figure 8 shows how the tool introduces a visual representation
of the city’s projects and strategies, scenarios and inventory. Such mechanisms give
stakeholders from different backgrounds the ability to monitor progress and digest climate
information, thereby aiming to bridge the gap between scientific data and decision-making.

ario 2021-2050 ©

Action Editor Target Balancing Economic Scenarios
Manage your policies, projects and Create scenarios using Transition Understand the macro economic
initiatives in one place, and connect Elements in an interactive and effects of your scenario. These
them to the strategy in a clear way. engaging way with visuals effects are a key component when
stakeholders understand. creating a Climate Investment Plan

and play a vital role in unlocking
financing for the projects associated
with the transition.

Figure 8: Dashboard from Klimaschutz-Planer (Klimaschutz-Planer, 2025)

32 https://www.klimaschutz-planer.de
33 https://esgberatung.org

34 https://www.climateview.global
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One of the main benefits of visual framing is its ability to transcend background barriers (Perra
& Brinkman, 2021). It enables the communication of concepts across multiple stakeholder
groups. Maps, pie charts and other visuals convey climate data in a way that is more easily
understood by non-experts and impact public perception. For example, literature shows that
animated maps showing the impact of sea-level rise have been found to increase the perceived
personal importance of climate change, making the issue more relatable to the public (Bolsen
etal., 2019).

The City of Paris also uses a variety of visual framing techniques within its climate action plan
to communicate and educate both policymakers and the general public on climate knowledge.
As demonstrated in the city’s 2024-2030 Climate Action Plan, seen in Figure 9, visual elements
such as graphs, maps, and infographics are employed to break down climate knowledge. The
report also integrates visual representations of temperature changes, carbon footprint
reductions, and green space expansion (Ville de Paris, 2024a), which help to illustrate the
current state of the city, and the monitoring of their actions on the city’s climate resilience and
carbon neutrality goals. Such inclusion of science in their climate reports show the strong use
of SPI in the city.

Paris’ carbon tootprint in 2021
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Figure 9: Paris’ carbon footprint in 2021 (Ville de Paris, 2024a)

Depending on framing, visuals might emphasize threats, timelines, or solutions, which in turn
guides the audience’s focus. Notably, many climate visuals have historically framed climate
change as a distant, global threat with technical data rather than connecting to local impacts or

responsibilities (Wardekker & Lorenz, 2019). This kind of framing can affect whether
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stakeholders feel the issue is urgent and actionable. With that, Paris also incorporates
storytelling into its visual framing. Stakeholder VP2 noted that photo installations placed
around the city visually link urban transformation to climate action objectives, such as energy
reduction and renewable energy goals. One example is seen in Figure 10, where the city
administration in Paris uses comparative photos showcasing streets before and after the
implementation of climate urban designs. The city also provides an online platform?®® where
citizens can click on their arrondissements to view the transformations happening in their
neighborhoods. This type of narrative technique helps stakeholder groups understand the
relevance of climate policies in their daily lives and encourages them to engage in climate
action. As a result, seen in a recent referendum on March 23, 2025, Parisians voted to transform
another 500 streets into pedestrian zones (Deutsche Welle, 2025). The city’s use of such
methods connects climate science with personal stories, thereby making the abstract more
tangible and fostering a sense of shared responsibility.

sl =

Figure 10: Street in Paris before and after the im

plementaton of urban strategies (Friedl, 2025)

35 https://www.paris.fr/pages/57-nouvelles-rues-aux-ecoles-dans-paris-8197
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Visualizations are not just used for external communication but also serve as tools within city
administrations to facilitate internal decision-making. As noted by literature, a challenge in
using visualizations is the balance of simplicity and complexity, where overly simplified
images may lose critical nuances, while overly complex ones can become inaccessible (Van
Beek, 2020). This trade-off is particularly relevant in SPI, where clarity and accessibility are
important to providing data that serves its intended purpose. In this regard, cities’ use of visual
framing serves a functional and educational role, and help to communicate the science and also

to engage and educate stakeholders at various levels.

5.4. Main Findings

This study has explored the role SPI in urban climate governance, specifically examining how
data and research influence climate governance in Munich, Zurich, and Paris. Through
qualitative data collection from stakeholder interviews and multi-stakeholder workshops, and
document and event analysis, this research presents insights into how SPI operates in these
cities, shedding light on the complex relationship between different types of knowledge,

policy-making, and climate governance.

Table 10 provides a comparison of the climate governance structures and the use of SPI
mechanisms in Paris, Zurich, and Munich. It illustrates how each city has established
frameworks to integrate scientific research, data, and stakeholder involvement into their

climate governance.

Table 10: Comparison of horizontal climate governance in Paris, Zurich and Munich (adapted from
Dias Carneiro et al., 2023) with the use of GHG data and SPI mechanisms

Paris Zurich Munich
Climate Action Paris Climate Action 2000-Watt Society Strategy; | Integrated Action
Plan Plan Zurich’s Environmental Programme for Climate
Strategy; Energy Master Plan; | Protection in Munich
Green City of Zurich (IHKM)
Key department |Directorate of the Department of Health and Department of Climate
responsible for Ecological Transition |Environment (UGZ) and Environmental
climate action and Climate (DTEC) Protection (RKU)
Actors involved in |Ville de Paris (DTEC, |UGZ, INFRAS RKU, Oko-Institut, FfE
Climate Plan Department of Climate
Democracy)
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Paris Zurich Munich

Initiatives for Climate Action Charter, | Climate Forum, Climate Climate Pact Munich,

multi- stakeholder |Paris citizens council, |Council, Climathon Climate Council, Munich

participation Climate Agora, Citizens Climate, 089klimaneutral
Assembly

Data in Climate Governance

GHG Inventories |Yes, publicly available |Yes, publicly available up to |Yes, publicly available up

up to 2021 2022 to 2019
Data in Climate | Yes Yes Yes
Plan Report
Tools for data Paris Climate Netto Null Cockpit Klimaschutz Planer, ESG
management Barometer Cockpit, ClimateView
SP1 Mechanisms
Main actors Paris Climate Agency, |ETH SPI, UGZ RKU
responsible for SPI |DTEC
Main actors in DTEC, Department of |UGZ, ETH, Climate City RKU, Klimaschutz
framing Climate Democracy, Zurich Planer, ClimateView

Climate Chance, URCA

Main actors in Ville de Paris UGZ, ETH, EMPA, INFRAS, | City of Munich, TUM,
collaborations SDSC, Kausal EU Horizon Projects
Main actors in co- | Ville de Paris, Climate |UGZ, ETH, INFRAS RKU, TUM, Oko-Institut,
production Chance FfE, Climate Council

Participants

In Paris, the climate governance framework is centered around the DTEC, which is responsible
for climate action planning. The Paris Climate Action Plan involves a range of actors, including
the city of Paris and its departments and the Citizens Assembly, and includes multiple examples
of GHG data and scientific information on the city’s current climate scenario. Climate Chance
is shown to be a key actor in framing, playing an important role in translating scientific data
into policy recommendations. Different from Munich and Zurich, Paris uses more traditional
methods in their data management to monitor progress, such as Excel sheets, instead of other
tools. While there is no formal SPI structure for Paris, the city’s collaborative and co-produced
approach reflects that the climate strategies are informed by both scientific knowledge and

local input.

Zurich’s UGZ department oversees most climate action. Similar to Paris and Munich, the city

uses collaborations through climate forums and the Climathon to involve citizens and different

The Role of the Science-Policy Interface in Urban Climate Governance 83



stakeholders in the climate action process. Zurich’s use of scientific data is shown by its close
partnerships with different research institutions, such as ETH, INFRAS, EMPA and Kausal,
facilitating co-production in creating actionable climate solutions. The city also employs the
Netto Null Cockpit, a tool that integrates GHG data, to track and manage its progress toward
climate goals. For framing, Zurich’s city administration focuses on translating technical data
into formats that are accessible for decision-makers and the general public.

Munich’s RKU department leads the city’s climate action plan, focusing on collaboration with
the TUM, Oko-Institut, FfE, and local stakeholders to access research and data. Munich’s use
of Climate Councils, Climate Pact Munich and initiatives like 089klimaneutral shows the city’s
commitment to engaging citizens and organizations in the climate action process. Munich also
integrates co-production through partnerships with organizations such as TUM. Similar to
Zurich, Munich uses tools like Klimaschutz Planer and ClimateView to manage GHG data and
track progress. In terms of framing, Munich focuses on making complex data understandable

for both policymakers and the public through processes such as events or climate council work.

The main findings show that SPI is fundamental in shaping urban climate governance through
collaboration, co-production, and framing. In Munich, Zurich, and Paris, SPI frameworks allow
for the exchange and creation of knowledge and data between scientists, city administrators,
and civil society, creating opportunities for more inclusive decision-making. Collaboration was
the most recurrent mechanism in the study and served as the driving force across different
sectors while enhancing knowledge-sharing. Co-production supported this process by allowing
cities to develop climate strategies with experts and stakeholder groups. Framing played a role

in ensuring knowledge resonated with decision-makers and other stakeholders.

6. Discussion

It is impossible to lead successful climate governance without the intersection of science.
Decision-makers heavily rely on scientific knowledge when making decisions (Watson, 2005).
However, it is not just science that drives these decisions; those in positions of authority and
power, such as policymakers and the public, ultimately shape how scientific evidence is
interpreted and applied (Morgan & Di Giulio, 2018). While science plays a central role in

shaping climate policy, it is also inherently uncertain, and uncertainty can be manipulated to
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create political obstacles (Morgan & Di Giulio, 2018). With that, political discussions continue
to use uncertainty and fear as an excuse for inaction. This has led to increasing skepticism about
climate science and a decline in public trust regarding environmental policies. In this context,

SPI1 becomes even more crucial.

We have seen a growing international movement of the opposition of science and defunding of
research institutions. The United States’ stance toward the IPCC reflects that. Under the Trump
administration, the U.S. took the step of disengaging from the IPCC process. In 2018 and again
in 2020, U.S. officials were ordered not to attend key IPCC meetings and to stop work related
to IPCC assessments (Earth Org, 2025; Carbon Brief, 2025). Today, in early 2025, the U.S.
State Department withdrew its delegation from an IPCC plenary, which aims to plan the next
IPPC’s report in Hangzhou, China (Earth Org, 2025). Reports indicated that U.S. agencies like
NOAA were also instructed to stop supporting IPCC activities, and funding was expected to
be pulled back (Carbon Brief, 2025). This marked a sharp turn for a country that, historically,
had contributed more to the IPCC and research than other nations (Carbon Brief, 2025).

Munich, Paris, and Zurich have not been immune to these dynamics. Survey research in
Germany found that climate scientists are perceived as significantly less trustworthy and
authentic than scientists in other fields (Reif et al., 2024). In Germany, the far-right Alternative
for Germany (AfD) has been opposed to climate policies as a part of its campaign and used
framing to shift a negative narrative on the subject. It creates discourse that questions the
consensus on human-driven climate change and climate strategies by exaggerating claims and
ignoring important contextualization and research. For example, AfD slogans such as “Vote
for AfD so that solar and wind turbines do not destroy our homeland!”, as seen in Figure 11,

turns current climate strategies into discourses that oppose energy transition measures.
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Figure 11: AfD campaign message on climate strategies (Clean Energy Wire, 2024)

While the party hasn’t gained power in the federal government, it has polarized public debate
and slowed climate measures in some local councils, acting as “sand in the gears” of Germany’s
energy transition (Clean Energy Wire, 2024). Policy-makers worry that fears on the high-cost
of the green transition propagated by AfD, for example such as the fuel prices or heating costs,

are pushing public support against climate governance (The Guardian, 2024).

In France, climate policy has sparked pushback both from far-right populists and economic
interests. Marine Le Pen’s National Rally (RN) has updated its environmental stance to oppose
“all restrictive measures” against climate change (Le Monde, 2023), feeding the country’s
climate skepticism. Similar to AfD, the RN reframes climate policies as punitive and harming
ordinary people, part of a broader narrative to win rural and working-class support (Le Monde,
2023). Meanwhile, events have shown how climate movements influence political debates. The
2018 Yellow Vests® protests erupted over a fuel-tax meant to reduce emissions, with hundreds
of thousands blocking roads. The public anger forced President Macron to suspend the tax and
adjust minimum salary (Brookings, 2018), illustrating the complexity of leading climate
governance that benefits all. Rather than a discourse of climate denial, French stakeholders
from far-ring parties often acknowledge climate change but resist specific policies that they

deem costly or rapid. The lesson from France’s experience is that climate governance must be

36 https://aeod.library.harvard.edu/galleries/yellow-vests-movement
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framed around fairness and shared benefits and policies seen as unequal are politically
vulnerable. These lessons are also reflected in Paris, with city administration stakeholders
opting for local story-telling when sharing climate knowledge and designing their climate plan
report with a specific local approach (VP2).

In Switzerland, climate science and policy have been highly politicized through direct
democracy. The right-wing Swiss People’s Party (SVP) in particular, campaigns against
ambitious climate legislation. In 2021, a national referendum narrowly rejected a CO- Law that
aligned with Paris Agreement goals (Library of Congress, 2021). Despite support from
government, experts, and even industry groups, stakeholders characterized the law’s measures
as a burden, especially for rural and lower-income voters, leading to a 51.6% “no” vote
(Geopolitical Intelligence Services Reports, 2021). More recently, the Swiss parliament passed
a Climate Act to reach net-zero by 2050, only to have the SVP launch another referendum
campaign to block it. The SVP branded the net-zero law as “expensive, mendacious and
dangerous,” claiming it would ban gas and diesel and worsen energy shortages (Reuters, 2023).

This narrative on playing on fears of high costs and energy insecurity reflects how scientific
knowledge can be overshadowed by political messaging. In reality, other parties and experts
argued the law would secure Switzerland’s energy supply by boosting renewables (Reuters,
2023). The polarized debate happened in a June 2023 vote, in which voters approved the
revised Climate Act despite SVP’s opposition, indicating a pushback against politicization.
Swiss climate politics balances with public opinion: on one hand, skeptical framing by the SVP
can delay climate action, on the other, broad coalitions across scientists, NGOs, and moderate
parties have worked to communicate benefits like energy independence and to win back trust
(Reuters, 2023). This scenario reflects how climate science can get impacted by political values

in Switzerland’s direct-democracy system.

To counteract the politicization of climate science, the three cities, and their national contexts,
have been investing in SPI initiatives through mechanisms that foster collaboration, co-

production of knowledge, and effective framing of climate action.

Munich has embraced collaborative governance in its climate strategy. Recognizing that top-
down policies can trigger pushback, Munich involves multiple stakeholders, from city
departments, researchers, businesses, and civil society groups, in co-creating solutions (CIV2,
UGZ4, RKUZ2, BUS3). One example is the Green City e.V., this and other similar citizen
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initiatives actively collaborate with the municipal administration, providing input and
expertise. The values of these groups align closely with public goals, so their involvement helps
legitimize climate measures (Linke et al., 2022). Munich’s government also leverages scientific
expertise through its bureaucracy: the city administration has a large number of well-trained
experts dedicated to climate and environmental protection and works closely with external
experts (Linke et al., 2022; RKU1, RKU2). This team capacity reflects on its policies, like the
city’s Climate Action Plan and adaptation program, being informed by science and other types
of knowledge. To break silos between departments, Munich uses informal coordinating units
and inter-departmental meetings that allow knowledge-sharing on climate projects (Linke et
al., 2022; RKU2,). Such horizontal structures, while challenging in a big city administration,

have been found effective in sharing climate management across different planning arenas.

Public engagement is another SPI tool in Munich. For instance, the city collaborates in different
approaches of multi-stakeholder dialogues, such as those seen in the Climate Council meetings
and other initiatives like the “Munich Climate Targets 2035” hosted by the Munich RE
Foundation. These forums facilitate a two-way exchange: experts share evidence in
approachable ways, and the public voices concerns about feasibility and fairness of climate
strategies. The collaborative atmosphere, with different stakeholders acting together on
solutions, helps the process against politicization and the inclusion of different needs and
perspectives, pushing for more transparency while avoiding claims on elite agendas (Sovacool
et al., 2019). Munich’s approach of inclusive climate governance, from civil society
partnerships to expert panels and citizen dialogues, exemplifies how collaboration and co-

production at the city level can build trust.

Paris has been at the forefront of climate action, and it has learned the importance of bringing
everyone on board to tackle politicization. An important institution that brings its multi-
stakeholder approach to reality is the APC. It unites the city government, businesses, experts,
and community groups in an alliance committed to Paris’s Climate and Energy Action Plan.
By promoting dialogue and debate on different issues, for example how to retrofit buildings or
expand renewables, APC helps create a common knowledge base for decision-making
(Fedarene, 2025). This shared evidence platform means that policies are developed with broad
input and are backed by data (Fedarene, 2025). Such accessible expertise builds public trust

and counters the confusion created by politicized narratives. Instead of climate action being
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seen as given just by the City Hall, the framing is bottom-up empowerment: Parisians are given
tools and knowledge to act, often co-designed by technical experts and citizen representatives.

Paris has also explicitly focused on framing climate policies around co-benefits and social
justice, especially after the Yellow Vest episode. The city’s Climate Action Plan not only aims
for carbon neutrality by 2050, but also emphasizes improving quality of life, for example
through measures related to air pollution, better public transport and green jobs (Ville de Paris,
2024a). Measures such as low-emission zones or energy taxes are paired with compensations
or alternatives for those affected, such as subsidies for electric bikes or housing insulation for
low-income households (Ville de Paris, 2024a). By addressing the equity concerns up front,
Paris tries to prevent politicization with a narrative that climate action improves daily life and
reduces inequality, rather than focusing on how climate policies lead to higher costs. This
narrative and approach to climate governance is shown to have positive results in public trust
(Net Zero Cities, 2024). Nationally, France tried an innovative SPI approach with the Citizens’
Convention on Climate in 2019-2020. This exercise in deliberative democracy produced
proposals that were scientifically informed and publicly legitimate (Convetion Citoyenne por
le Climat, 2019), aiming to bridge the gap between expert knowledge and public acceptance.
In Paris and beyond, such co-production of policy between multiple stakeholders has shown
promise in reducing polarization: when people see a diverse group involved in decision-
making, they tend to trust the outcomes more (Bodin, 2017). While not all recommendations
were adopted by the government, the process itself set a precedent for inclusive climate

governance.

Zurich benefits from a strong tradition of SPI1. An applicable example is the SPI unit at ETH
Zurich. By institutionalizing contacts and collaborations, ETH Zurich creates space for city and
cantonal stakeholders in the Zurich area to easily consult the latest climate science. The unit
supports co-production by helping policymakers formulate research questions and by guiding
researchers to produce policy-relevant outputs (ETH Zurich, 2025). For instance, Zurich’s city
planners worked with ETH climate experts to develop local climate risk maps and tailor the
national climate scenarios to the urban scale (Stadt Zurich, 2025a). This close science-policy
collaboration shows how policies are grounded in data and can be adjusted as new research

emerges.

In the Swiss context, trusted intermediaries also play a role. The Swiss Academies of Sciences,

through initiatives like ProClim, regularly bring scientists, policymakers, and stakeholders
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together to discuss IPCC findings in the national context (Pfister, 2019). Such efforts frame
climate science in a solution-oriented narrative for decision makers. In Zurich, the city
government also often frames its climate measures around societal benefits, such as by
emphasizing in energy security, economic efficiency and public health. This strategy allows
climate discourse to resonate across the political spectrum. During debates on the Swiss
Climate Act for example, stakeholders, including scientists from Zurich’s institutes, stated how
transitioning from imported fossil fuels to local renewables would help Switzerland’s energy
independence and resilience (Reuters, 2023). This framing of climate strategy as “secure and
independent energy provision” (Reuters, 2023) helps counter the politicized narrative that
climate policy is a costly burden.

These measures bring scientists, policymakers, businesses, and citizens together, which helps
build trust in climate decisions and decrease policy from misinformation. Munich, Paris, and
Zurich illustrate that while climate science can be politicized, proactive science-policy
interface measures can effectively impact this trend. Collaboration and co-production bring
credibility, as policies are seen as our solutions rather than based on values from others.
Framing strategies that link climate action to local priorities, whether it be for better living
conditions in a city or energy self-reliance in a nation, help defuse ideological opposition by
making the benefits tangible to all. These cities show that maintaining trust in climate science
requires not just communicating facts, but building relationships and narratives around them.
By engaging scientists, civil society, and leaders together in climate strategy, they are
narrowing the gap between knowledge and action, reflecting that research can lead to policy

despite the political noise.

7. Conclusions

This study has explored the important role of SPI in urban climate governance and answered
its three research questions. In addressing the question of the role that SPI plays in the climate
governance of the cities, the research shows that SPI and its mechanisms are present in the
cities” climate governance and have a role in bridging the gap between research and climate
decision-making. It fosters knowledge exchange and strengthens collaboration across multiple

stakeholders, aiming for research to effectively inform climate policy. In response to the second
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research question on ways that mechanisms of SPI, such as collaborations, co-production, and
framing, shape climate governance in Munich, Zurich, and Paris, the study highlights how
each SP1 mechanism plays a role in shaping governance. Collaboration provides the foundation
for collective action, co-production integrates local expertise with different types of
knowledge, and framing influences how decision-makers and the public perceive and address
climate challenges. When addressing the last question on the challenges and opportunities
these cities face in implementing SPI, the research identifies obstacles such as data uncertainty,
knowledge literacy, limited resources and capacity, and the influence of political dynamics.
However, it also uncovers significant opportunities, including the potential of collaborative

networks, increased citizen involvement, and more effective data communication.

With that, the three mechanisms chosen in this research allow us to understand how SPI is
integrated into the cities’ climate governance, reflected in Figure 12. First, collaborations are
essential to integrate multiple perspectives, promote knowledge-sharing processes, and allow
city stakeholders to make the most of available resources in climate governance. Stakeholders
such as city administrations, scientists, businesses, and civil society all contribute to driving
these efforts across the three cities. The findings suggest that Munich, Zurich, and Paris have
used collaborations extensively to develop climate strategies and their climate plans, build
emission inventories, and drive local climate action plans. However, there are challenges, such
as the capacity gap in city administrations and the difficulty of translating scientific knowledge
into science for action. Despite that, collaborative efforts have led to the development of tools,
such as the Netto-Null Cockpit in Zurich, reports like the “Klimaneutralitat Minchen 20357,
and platforms, such as events led by the Climate Chance in Paris, that facilitate knowledge

sharing and decision-making processes.
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Figure 12: SPI mechanisms in climate governance in Paris, Zurich and Munich

In co-production, the research points to the role of different actors, scientific input, and
integration with local governance. Co-production in SPI involves multi-stakeholder decision-
making processes, where scientists, local authorities, and other stakeholders co-create
knowledge that guides city climate action. For example, the climate council in Munich brings
experts from different sectors to engage in developing the city’s climate policies, promoting
discourse on different types of knowledge and co-producing strategies. In Zurich, initiatives
like the Climate Forum and Climathon create platforms where stakeholders collaborate to
design climate solutions. Because of initiatives like these, co-production helps strengthen the
transparency and relevance of solutions by combining scientific research with local knowledge.
Although a good start, resource limitations and implementing co-produced recommendations

in climate governance remain barriers to effective action in the pilot cities.

The insights on Framing explore how climate data is communicated to stakeholders and its
impact on shaping policy decisions and public perception. Framing in SPI is about presenting
data and making it understandable, and with that, breaking literacy barriers and being relevant

to different audiences. In all three pilot cities, framing plays a role in translating scientific input
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into applicable formats for policymakers. Visualizations, storytelling, graphs, and other forms
of communication are important tools for bridging the gap between knowledge and urban
decision-making. However, framing can also be politicized and be used as a tool for selective
uses of data to support specific agendas, undermining the credibility of climate decisions.

These findings reflect the impact of research in climate governance by how SPI mechanisms
are deeply intertwined with the climate governance structures of Munich, Zurich, and Paris.
With practical examples, the research also shows that when these mechanisms are effectively
employed, they can assist cities in implementing different types of knowledge in their climate
governance. By successfully implementing them, city stakeholders can expand their relevance
and credibility, foster stronger collaborations among stakeholders, and contribute to creating

more inclusive and actionable climate policies.

Future research could explore the long-term impact of SPI collaborations on urban climate
outcomes, particularly in cities with varying levels of resources and political commitment.
Cities across the global South, for example, may face different challenges compared to cities
in the European context. Exploring SPI mechanisms in cities that are highly vulnerable to the

impacts of climate change would also provide valuable insights.
Limitations

There are several limitations to this research that should be acknowledged. First, the study
focuses on three cities with access to a lot of resources, therefore challenging comparison
across other international cities. This narrow scope may limit the generalizability of the
findings to other cities with different political, economic, and social contexts. Although these
cities were selected as representative cases of different city sizes in ICOS Cities, the findings

may not fully capture the complexities of SPI in other urban settings.

Second, while the research involved interviews with 29 stakeholders from different sectors and
two workshops, the sample size remains relatively narrow. This may result in certain voices or
perspectives being underrepresented, particularly from marginalized groups, which could
impact the analysis. Another limitation is the interview and workshop processes itself, which
are subject to the biases and limitations of the researcher’s interpretation. Although coding was
done using Atlas TI to analyze interview data, there is the possibility of researcher bias in the
selection of themes and the interpretation of responses. The study also relies heavily on

available documentation, such as climate action plans and reports. While these documents
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provide valuable insights, they often reflect the official stance and may not capture the internal
debates, challenges, and resistance that stakeholders may experience in the decision-making

process.

Lastly, the research focuses on the intersection of science and policy in the context of climate
change governance. However, it does not fully examine how other factors, such as economic
pressures, public opinion, and international political influences, might shape or interfere with
SPI in urban climate governance. SPI frameworks and the politicalization of climate science,
as discussed in this thesis, is just some of many factors influencing decision-making, and the
research could benefit from a broader exploration of these elements. Despite these limitations,
the research provides valuable insights into the role of SPI in urban climate governance and
offers a foundation for future research in this area.
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Appendix A: Events Attended

Name of Event

Participation

Munich Climate
Council meeting

Participated as an observer of the discussions

ICOS Cities WP2
General Meeting

Participated in project discussions, contributing insights on climate
governance of Zurich, Munich and Paris

ICOS Cities General
Meeting in Zurich

Delivered an in-depth presentation for Work Package 1, sharing
progress across all work packages

Presentation to
European Union
Officers

Presented research milestones from WP1.2, including the
preliminary insights on the use of data in climate governance for
the Pilot Cities

Energy Reform Group
Workshop

Presented research insights from ICOS Cities Project, focusing on
the collaborative work with Jia Chen and Patrick Aigner

European Geosciences
Union

Participated in the EGU conference and presented findings from
multi-stakeholder climate governance

NESS Conference Presented research outcomes from ICOS Cities, exploring the
interdisciplinary nature of the research

ICOS Science Presented a poster on interdisciplinary approaches through

Conference collaborative strategies in climate governance

Appendix B: Interview Guides

Interview Guide 1 with sample guestions

Introductory questions

« Could you tell me a bit about your role as ___? What are your key responsibilities and

goals?

« Can you tell me a bit about the internal organization of your team?

« Coul you describe the most recent project which you worked on?
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« What are some of the challenges your organization has faced regarding climate action?

Partnership with other stakeholder groups

Who do you need to interact with in order to achieve your goals?
o How does this interaction work? Who initiates it?
o What are the benefits of these collaborations?

« What kind of challenges arise when collaborating with ? How could they be

overcome?
Closing questions
« Is there anything else you would like to tell me before we end the interview?

« Isthere anyone you would recommend us to talk in order to learn more about this topic?

Interview Guide 2 with sample questions

Introductory questions

Could you tell me a bit about your role as ___? What are your key responsibilities and

goals?

Can you tell me a bit about the internal organization of your team?

Coul you describe the most recent project which you worked on?

What are some of the challenges your organization has faced regarding climate action?

Use of data or other types of information in their work

« What kind of data/knowledge do you use in your work? How does this information help

you accomplish your goals?

« Where do you access such information? Who prepares it? How is it presented? Is it

understandable?
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o What kind of information is missing? How having access to this help in efforts in

climate action?

« Do you think the approach to using data/ knowledge in climate decision making has
changed?

« What tools or platforms do you use to visualize/understand/analyze information? How
do these tools help you?

Closing questions
« Is there anything else you would like to tell me before we end the interview?

 Isthere anyone you would recommend us to talk in order to learn more about this topic?
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Appendix C: Data Analysis Figures
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Figure C.1: Relationship between codes in “collaborations” and various stakeholders
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Figure C.2: Comparison of codes in “co-production”
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Figure C.3: Relationship between codes in “framing” and various stakeholder
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