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Achieving climate objectives in cities requires a significant acceleration of
current efforts and deep structural changes in how policies, programs, and
projects are implemented. Despite commitments to climate action at the local
level, cities continue to face challenges in delivering tangible outcomes, as
implementation is project-led, output oriented, and siloed. Climate policy and
planning frameworks often articulate ambitious cities visions and agendas,
sometimes supported by funding schemes, yet falling short in translating these
objectives into consistent implementation pathways. This study proposes the 5-
UP Framework, a new methodological approach to respond to implementation
gaps in climate action, fostering consistent and systemic action in cities. The
framework has been built after assessing existing literature, climate plans, and
implementation barriers across ten European cities using structured surveys,
workshops, and focus groups. The findings revealed that these gaps can
occur before, during, and after action is carried out. To address this, the 5-
UP Framework links implementation to five dimensions: UPDATING city needs
aligned with actions, UPSKILLING knowledge and agents of change, UPGRADING
through piloting, embedding UPSCALING of actions, and UPTAKING key
mechanisms and knowledge. With cities’ growing awareness of climate change
impacts and persistent implementation gaps, this paper shows that support
should extend beyond financing and project outputs. It should also guide
capacity building, human agency, prototyping, and upscaling to mainstream
climate action systemically.

KEYWORDS

climate action implementation, climate systemic approaches, urban planning, climate
governance, socio-technical transitions, technical capacity

1 Introduction

The notion of urban action has become central in global discourses when it comes to
tackling climate change (Laine et al., 2020; Seto et al., 2021; Corrêa do Lago et al., 2023) even
though climate targets are agreed at the higher levels. As national governments are lagging
behind in achieving climate targets, the emergence of cities as “saviour of the planet”
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constitutes a new trend in academic discourses and policy circles
(van der Heijden, 2018) in view of cities’ perceived capacity to
deliver more ambitious goals compared to nation states (Laine
et al., 2020).

However, there is a long way between policy adoption and
policy implementation. The former implies goals and intended
commitments, while the latter requires tangible government
actions that can activate underlying resistance from opposing
interests and require the allocation of both organizational and
financial resources (Ryan, 2015). With pressure put on cities,
the IPCC has acknowledged them as crucial actors in addressing
climate change (Aust, 2019; Dodman et al., 2023; Song et al., 2024)
and climate emergencies taking place in urban areas, achieving
the climate objectives will not be easy for municipalities. It
requires a substantial acceleration of existing efforts, but also deep
changes in how cities approach and implement their policies,
programmes, and projects (Liakou et al., 2022; Istrate et al., 2023).
For instance, meeting the global push toward net-zero emissions
requires for cities trillions USD in annual investments until 2030 to
fund climate-resilient infrastructure; at the same time, they must
cope with other local demands such as displacement, aging, or
damaged essential infrastructure, among other challenges (UN-
Habitat, 2024).

Regarding governance instruments, despite numerous cities
acknowledging the importance of climate action in planning
decisions, climate action plans are only mandatory in few countries
such as Ireland, the UK, or France and remain absent in many cities
in Europe and around the world (UN-Habitat, 2024). Previous
research has periodically analyzed climate plans across Europe,
unveiling poor quality (Reckien et al., 2023). Others have analyzed
the integration of adaptation and mitigation in those plans,
pointing out many critical trade-offs, inconsistencies, and a limited
understanding of the need for stronger integration between the two
(Grafakos et al., 2020). Ideally, such integration should generate
synergies, leading to actionable urban measures that advance
both adaptation and mitigation simultaneously (Landauer et al.,
2019). However, mitigation has often a prominent role despite the
evidence on the significance of resilience in integrating diverse
social, political, and economic priorities for urban climate response
(Kythreotis et al., 2020). The most recent quality assessment of
European climate plans exposes how the political goals and climate
risks are not always aligned, and this consistency gap is one of
the main issues of climate policies lack of efficiency in Europe
(Reckien et al., 2023). This explains past and current resilient
trade-offs embedded within climate actions (Sharifi, 2020; Chelleri
and Baravikova, 2021), questioning the price to pay for climate
neutrality, especially when it exacerbates existing inequalities while
provoking green gentrification (Anguelovski et al., 2022; Rocco,
2022).

Despite extensive research on urban climate governance,
limited understanding remains into how governance models can
effectively support decision-making across multiple levels (Stehle
et al., 2022; Lwasa et al., 2023). Advancing integrative climate
action calls for better coordination and coherence reshaping actor
relationships (O’Brien, 2018), leveraging data and modeling tools
(Huovila et al., 2022), enhancing systemic understanding of urban
dynamics to guide more informed processes (Seto et al., 2017;

Frantzeskaki et al., 2021), and moving from visions to detailed
and technical plans that can be implemented (Corfee-Morlot et al.,
2012; Parks, 2020; Huovila et al., 2022).

Indeed, it is recognized that cities can act on a wide range
of policy areas, if they are within their jurisdiction, and can
dispose of a wide range of tools (Bulkeley et al., 2009; Ryan, 2015).
Due to the smaller size and less rigid structures in cities, these
governments can often make decisions more swiftly and adjust
more readily to changing conditions than larger, more centralized
regional or national bodies; however, this capability must be
contextualized within the specific limitations that cities also face,
as their smaller sizes do not always mean effective decision-making
power and funding for implementations (Puppim de Oliveira,
2009). Their often-siloed structures prevent overarching themes,
such as climate, to being handled in an integrated way and the
departments taking care of climate action have often insufficient
power, capacity, and authority to effectively coordinate policy
across the city.

As a result, climate resilience strategies and actions are typically
implemented in a fragmented manner (Bulkeley et al., 2009)
and even where cities enjoy some flexibility in adopting policies,
local-level climate action, often focusing on the neighborhood
as the implementation scale (Atkinson, 2008; Baffoe, 2019),
remains constrained by factors such as limited authority,
high initial investment requirements, fragmented funding
sources, conflicting policy priorities, overlapping institutional
responsibilities, informality in governance structures, and isolated
approaches to climate planning (Lwasa et al., 2023). Across all
these dimensions, jurisdictional and institutional scales influence
how adaptation and mitigation strategies, projects, and tasks are
implemented at the management level creating both challenges
and opportunities (Landauer et al., 2019) and influencing the
decisions that are made when it comes to the implementation of
tangible measures in the urban realm. Analysis of the reduction
commitments under the Covenant of Mayors by Lucchitta et al.
(2023) reveals a tendency for cities to prioritize measures with
shorter implementation timeframes (i.e., public lighting, municipal
buildings), potentially overlooking more impactful actions with
longer timelines, such as information-based measures. Addressing
the existing fragmentation between initiatives and their tendency
to operate in isolation or lack longevity is key to drive widespread
and sustained transformation (Turnheim et al., 2018; Geels,
2019).

Considering the above-mentioned climate policies
shortcomings and the persistent gap between policy adoption
and implementation, the weak connections between resilience,
justice, and carbon neutrality in climate plans underscore the need
for a more integrated multi-scalar approach. This paper addresses
these implementation gaps by proposing a methodological
framework to guide climate action across all phases. The research
is structured around the following questions:

- Which are the implementation gaps in climate action in
European cities?

- How implementation can be supported along all phases to align
the planning, prototyping, upscaling, and mainstreaming of
climate actions and solutions?
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FIGURE 1

Cities involved in the research.

The central method of analysis in this research has been the
5-UP Framework. The latter was developed under the UP2030
project where 10 cities (see Figure 1) explored the opportunities
for city and neighborhood planning instruments for integrated
action toward climate neutrality, resilience, and social justice. The
5-UP Framework is a systems thinking approach that allows cities
to analyse climate action implementation across five interlinked
dimensions: needs, policies, and instruments (UPDATE), capacity
building (UPSKILL), prototyping and piloting (UPGRADE),
replicating, rolling out, or transferring success (UPSCALING) and
engagement, communication, and dissemination of key mechanism
and knowledge (UPTAKE) (see full description in the Annex).
The framework was inductively derived from both our literature
review and the empirical assessment of barriers faced by cities:
existing studies repeatedly highlighted fragmentation, insufficient
technical capacity, lack of piloting opportunities, weak scaling, and
limited uptake of knowledge into practice (Bulkeley et al., 2009;
Corfee-Morlot et al., 2012; Haupt et al., 2020; Huovila et al., 2022).
These recurring gaps informed the five dimensions, which are
interlinked to foster a systemic process rather than isolated actions.

The 5-UPs deliberately avoid focusing on technical specifics,
making it adaptable across different climate action aspects; it
emphasizes mitigation, adaptation, and social justice as pillars to
address climate action. This allows cities to tailor the framework
to their local context and neighborhoods, while developing and
refining their own transition roadmaps and pathways in a more
integrated manner. This becomes crucial as “Technological fixes”
and isolated interventions have frequently resulted in short-term
outcomes, highlighting the need for a fundamental restructuring of
underlying systems (Farla et al., 2012). In this context, innovation
becomes necessary both to challenge well-established systems, such
as business-as-usual scenarios (Geels, 2019), and to facilitate the
implementation of climate action in cities. However, the success of
climate action implementation depends not only on political layers
but also on actions at the practical and personal level as this can
activate human agency in ways that shift norms and institutions
(O’Brien, 2018).

This paper is structured into five sections. The introduction
provides an overview of the relevant literature and contextualizes
the problem. Section 2 (Methods) outlines the research design, with
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a focus on the needs and barriers assessment and the application of
the 5-UP Framework. Section 3 presents the research findings from
the pilot cities of UP2030, while Section 4 discusses these results
in relation to existing literature. Finally, Section 5 offers the main
conclusions of the study.

2 Research design and methods

To address and respond to the above-mentioned research
questions, the research design was conceived around the evidence
gathered from 10 neighborhood case studies (Belfast, Budapest,
Granollers, Istanbul, Lisbon, Milan, Muenster, Rotterdam,
Thessaloniki, and Zagreb) using the 5-UP Framework. With
a multi-case qualitative style, the research is grounded in the
Learning Action Alliances (LAAs) framework (Dudley et al.,
2013), an open and transparent setting where stakeholders from
diverse organizations, often with different perspectives, collaborate
to co-develop a shared vision grounded on their collective
goals and aspirations (Maskrey et al., 2020). LAAs place greater
emphasis on generating tangible results, driving behavioral change
among stakeholders and institutions, and shaping broader policy
and regulatory frameworks (Newman et al., 2011; O’Donnell
et al., 2018). For this study, the LAAs were set up at multiple
scales in response to the case study cities’ ambitions at city or
neighborhood level.

The cities participating in this research have a long history
of climate action and some of them already have instruments in
place, such as the Climate City Contracts (CCCs)—collaborative
processes and roadmaps endorsed by the European Commission
that guide cities in working with key stakeholders toward a
shared climate neutrality agenda (Littek and Wildman, 2022).
Despite these efforts and ongoing initiatives, the cities still face
challenges in demonstrating tangible evidence of climate action
at city and neighborhood scale. Furthermore, some participants
lacked full clarity on the distinction between mitigation and
adaptation efforts in response to climate change, as well as on the
importance of integrating social justice to prevent maladaptation
and green gentrification in these processes. Overall, efforts were
often scattered, short-term, or isolated in scope, underscoring
the need for a systemic approach that links different stages of
implementation into a coherent process. To this end, the 5-UP
Framework supported them with the operationalization of actions
across its five interlinked dimensions, ensuring a holistic view
toward systemic change (see Figure 2).

1. UPDATE—Needs, policies, and instruments
Starting with a policy analysis and needs assessment

for the participant cities, this dimension included the
stakeholder mapping and the identification of key local actors
to form the LAA. Updating was central to the research
to understand the starting point of the participant cities,
as many of them are advancing climate action through
various initiatives. Organizing at least one workshop with
the LAAs per city allowed for identifying the needs and
barriers for climate action and to identify the policy levers
and gaps as well as the stakeholder environment. This was

followed by visioning activities for the pilot neighborhoods
selected, where the cities defined visions through at least one
participatory workshop and in alignment with the needs and
barriers identified.

2. UPSKILL—Capacity building
With a focus on the capabilities of the city stakeholders

and the identification of tools that support climate action,
building capacity is essential to co-develop planning
and design strategies that enable transformation. Highly
connected to UPGRADING, at this stage, through one-
to-one consultations, cities were matched with solution
providers that could help them to test and solve the
needs and challenges identified through the UPDATE
dimension. This was a two-way process in which the
cities tested new tools while the solution providers refined
and tailored their offer to the case of the cities they were
working with.

3. UPGRADE—Prototyping and piloting
Builds on existing visions to identify and implement

built and natural environment pathways, but also tools
and models that support transitions in cities. At this stage,
through at least one co-creation workshop per city to
put the visions into action, cities developed and tested
tangible interventions that could serve as examples of
sustainable and just development for the city. The result
of this process and the workshops were the elaboration of
strategic pathways for the pilot neighborhoods with the
support of research partners and solution providers from
the UP2030 consortium. The identified strategic pathways
took the form of frameworks, policy document, learning
instruments and physical interventions, among others.
Responding to the identified needs and vision, the pathways
aim to cover identified gaps toward the achievement of city
climate objectives.

4. UPSCALE—Replicating, rolling out, transferring success
The upscaling process analyses the governance structures

and financial mechanisms that are in place and allows
for policy development building on the experience of
successful interventions. It encompasses planning and
foreseen city-wide replication with institutionalized support.
The cities received tools to analyse their governance
arrangements and financial mechanisms to maintain the
designed pathways and upscale their impact. The results of
these analyses and in combination with working versions
of the strategic pathways were further tested through
at least one upscaling workshop per city where LAA
stakeholders co-created recommendations to maximize the
impact achieved within the multiple steps of the project and
further embed future sustainability for the implementation of
the pathways.

5. UPTAKE—Engagement, communication, and dissemination
This step comprises the set of activities and

communication to raise awareness, build consensus
and ownership, facilitate the knowledge exchange, and
disseminate the experiences of the city in wider networks.
UPTAKING is consistent across all dimensions, through
activities spanning from social media posts to in-person
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FIGURE 2

5-UP approach diagram. Adapted from UP2030 (2022).

workshops, posters and guides, cities disseminated and
communicated their efforts and progress, analyzing and
developing tools for climate action.

2.1 Materials and instruments

Data were collected using a range of qualitative methods
designed to capture cities’ experiences with the 5-UP Framework.
These included structured surveys conducted at different stages
of the process, consultation sessions for matching cities with the
relevant climate tools offered within the project, and four co-
creative workshops per city with the LAAs aimed at contextualizing
and operationalizing climate actions. Additionally, six focus groups
were held in groups of cities to reflect on the application of
the 5-UP Framework, followed by one final survey per city to
gather more specific feedback on implementation challenges and
lessons learned. The following diagram (Figure 3) provides an
overview of the different methods used throughout the project,
indicating their nature, the stage at which they were applied,
and the types of inputs they generated. Additional data were
collected, analyzing the meeting minutes and transcriptions from
the various consultation sessions and annual project meetings
organized along the projects. These additional data allowed
the authors to corroborate the initial findings from the main
data sources.

2.2 Data collection

Data were gathered throughout the project’s duration, from
both in-person and online activities across the participant cities.
The process generated both qualitative and quantitative data
and followed a structured, yet flexible approach adapted to each
local context. To enhance reliability, standardized templates and
protocols were used across all 5-UP dimensions, while still allowing
cities to address their specific circumstances. The data collection
for each method is further explained below and the initial guiding
questions addressed along the 5-UP dimensions and workshops are
listed in the annex.

1. Structured surveys completed by city officials provided
quantitative and qualitative insights into barriers, challenges,
stakeholder environment, and institutional capacities.

2. Annual project meetings produced records of progress
in cities in each of the 5-UP dimensions, including
decisions on technical tools matched with cities, and cross-
city comparisons.

3. Consultation meetings between cities and tool providers
documented the tool development and application in
each of the cities during the UPSKILL, UPGRADE, and
UPSCALE dimensions.

4. Co-creation workshops occurred at least once per
dimension, they provided critical input for identifying
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FIGURE 3

Main data collections methods applied and their associated outputs.

each city’s main needs, challenges and visions (UPDATE),
defining the appropriate tools to be used and the capacities
needed (UPSKILL), guiding pilot implementation and
progress monitoring (UPGRADE), and sharing successful
results for replication (UPSCALE).

5. Focus groups yielded detailed qualitative data in the form of
transcripts and notes, capturing perceptions, narratives, and
experiences related to the application of the 5-UP Framework
for climate action planning. Participants typically included
civil servants, citizens, and private sector representatives.

Across all activities, participant consent was obtained, and
confidentiality was maintained. Data from multiple sources were
triangulated to strengthen validity and to capture a diverse range
of perspectives across socio-economic and geographic contexts.
All data was transcribed, anonymized, and stored in the project’s
SharePoint. Data were then organized according to the project’s
phases, city, and thematic findings, which facilitated cross-
comparison and synthesis.

2.3 Data analysis

The qualitative data collected throughout the project, via
surveys, focus groups, and workshops, were analyzed using
thematic analysis; a flexible yet systematic method well-suited to
synthesizing insights from diverse sources (Attride-Stirling, 2001).
This approach enabled the identification of recurring patterns,

challenges, and opportunities related to climate governance,
coordination, capacity, and stakeholder engagement. It also
provided a balance between deductive coding, informed by the
5-UP Framework, the research questions, and relevant literature,
and inductive coding, which captured themes directly emerging
from participants’ perspectives. A cross-case comparison was also
conducted from the results of the focus groups, to examine
variations and commonalities in how the 5-UP Framework was
applied and experienced across the ten cities. This allowed for an
understanding of how local context influenced the actions and
outcomes of the process. The analytical process involved several
stages, including familiarization and analysis of the data from each
method applied. For the analysis of the barriers out of the co-
creative workshops, main categories of barriers (organizational,
financial, etc.) were defined beforehand based on the literature.
However, the coding into sub-themes (i.e., more precise barrier
categories) was done inductively, so to avoid the strong influence
of hypothesis of researcher bias, and allow the results to emerge
naturally from the patterns (Naeem et al., 2023). A median from
the surveys with a 5-point Likert scale was calculated to obtain the
data necessary for the analysis of the support or ease of action for
each of the dimensions.

3 Results

The application of the 5-UP Framework allowed the cities to
assess their pilot neighborhood under its five different dimensions.
Across the 10 European cities, the needs assessment workshops
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FIGURE 4

Bar chart of the different barriers identified in the Needs Assessment Workshop.

FIGURE 5

Distribution of factors explaining the organizational difficulties.

facilitated the identification of key structural issues. This was the
starting point and part of the UPDATE dimension in the 5-UP
Framework. Eight primary barriers emerged from the analysis, as
summarized by Figure 4. Afterwards, the three main barriers listed
are broken down to provide more details on their scope of impact
(Figures 5–7).

Organizational barriers accounted for the largest share,
representing 34.69% of reported challenges. Other significant
barriers included the lack of stakeholder engagement, economic
barriers, data scarcity and management, legislative barriers, multi-
level governance issues, political barriers, and technical limitations.

While all these barriers impede cities’ progress, the most frequently
cited from those mentioned before were organizational barriers,
lack of stakeholder engagement, and economic barriers as seen
in Figure 4. The following graphs provide a detailed examination
of these predominant challenges. Starting with organizational
barriers, which emerged as the most significant impediment, rooted
mainly in four interrelated factors illustrated in Figure 5.

As shown in the chart, two key factors stand out as primary
sources of organizational difficulty: a lack of internal knowledge
(e.g., regarding mitigation and adaptation strategies) and siloed
organizational structures, each representing more than 20% of
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FIGURE 6

Distribution of factors hindering stakeholder engagement.

FIGURE 7

Distribution of factors explaining the financial barriers.

the citations on organizational barriers. These issues appear to
be closely interrelated, as several participants noted that even
when specific knowledge existed within the organization, it was
often not shared across departments. Another significant factor
is the absence of adequate processes (e.g., referring to the
lack of governance frameworks to mainstream climate action
across municipal operations) present in 14.4% of the citations.
Finally, the lack of clear roadmap has also been identified as
a major barrier, leading to uncertainty about which policies
should be implemented to achieve the city’s climate goals.
The lack of stakeholder engagement constituted another major
challenge, structured around five key issues as, depicted in
Figure 6.

The most frequently mentioned barrier, reported in 29.58% of
quotations, was the lack of awareness among external stakeholders,
including private actors and citizens. Resistance to lifestyle changes
accounted for 18.31% of the cited challenges related to stakeholders’
engagement, while limited engagement from private stakeholders
constituted 15.49%. Additionally, low motivation among external
stakeholders represents 14% of the reported challenges, alongside
weak adhesion to municipal climate policies, which further
hindered collaborative efforts toward climate neutrality. Economic
barriers were primarily associated with three factors, as illustrated
in Figure 7.

The most significant challenge, reported in 42% of quotations,
was the structural lack of financial resources, a common
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TABLE 1 Gaps, barriers definition, and context in the UP2030 cities.

Gaps Barrier definition Context in UP2030
cities

Technical
knowledge
within the
municipality

Deficiencies in technical
expertise, digital tools, and
climate-related principles.

Limited capacity to develop
and implement climate
policies due to insufficient
technical skills and
understanding of climate
change frameworks

Siloed
organizational
structures

Fragmentation of municipal
departments, limiting
communication and
cross-sectoral collaboration

Challenges in executing
interdepartmental climate
initiatives and ineffective
knowledge-sharing within
municipalities

Internal
processes

Misalignment between
climate goals and internal
operational mechanisms,
limiting opportunities for
innovation

Bureaucratic hurdles that
slow down or prevent the
implementation of
innovative climate solutions

Absence of a
clear roadmap

Lack of strategic direction
leading to fragmented or
ineffective implementation
strategies

Difficulty in setting
long-term, structured
climate action plans,
resulting in inconsistencies
in policy execution

Engagement
outside the
municipality

Lack of awareness, private
sector engagement and
motivation and willingness
from external stakeholders

The climate action
ownership remains at the
municipality if actors from
other sectors do not see a
clear role in it.

Funding High upfront costs and lack
of resources

Limited capacity to
implement infrastructure
and move beyond plans

limitation in municipalities. High upfront investment costs,
characteristic of sustainable projects, represented 26% of economic
constraints, while 11.6% of responses highlighted limited economic
sustainability and insufficient long-term financial planning as
critical issues.

Other notable barriers (see Figure 4), though cited less
frequently, included data-related challenges and political
uncertainty. While many cities possessed relevant data, its effective
use was hindered by a lack of integration into decision-making
processes, as well as insufficient knowledge and analytical skills.
Political uncertainty and a lack of commitment were also reported
in half of the participating cities, with concerns that implementing
climate policies might provoke opposition or unpopularity.

Table 1 summarizes the main gaps identified in the three figures
above, it also provides an overview of the barrier definitions, and
their concrete implications for the cities involved in the research.

Tables 2–6 outline the key action fields identified under each
of the 5-UP dimensions and provides examples of the pathways
that the 10 cities developed to overcome these challenges in their
pilot neighborhoods. The tables also connect the action fields and
the pathways with the gaps and barriers summarized in Table 1
providing evidence on how the systemic approach of the 5-UP
Framework helped the cities tackle their identified challenges.

The UPDATE dimension (Table 2) provided participating cities
with an opportunity to gain greater visibility into ongoing projects,
facilitating the identification of links between targets and strategies,
and enabling cities to work effectively across different spatial
and administrative scales. It also led to the development of

TABLE 2 Action fields and measures identified applying the
5-UP-UPDATING dimension against the identified barriers.

UPDATE (Needs, policies, and instruments)

Action fields
identified

Example from the
UP2030 cities

Gaps and
barriers
that
addresses
(as per
Table 1)

Opportunity to
leverage existing
and emerging
planning processes,
connecting
ambitions, targets
and ensuring
cross-sectorial
synergies. In most
city governance
processes, timing
can play a crucial
role in effective
influencing the
planning trajectory.

Belfast identified 3 focus areas
(Retrofit, Active Travel, Mobility)
to influence net-zero
neighborhood planning
approaches. With the city’s Spatial
Plan under development, a unique
moment was identified to align
with city level planning outlooks
for the future and ensure that the
net-zero neighborhood framework
(developed under UP2030 project)
can be integrated within the
implementation of policies
developed under the new Spatial
Plan.
In Thessaloniki, the development
of a city CCC presented a unique
opportunity to develop a
counterpart at the district level.
Through a District Climate Action
Plan (DCAP), the city makes the
priorities identified in the CCC
localized and spatially explicit in
nature, thereby creating a more
contextualized roadmap.

- Siloed
organizational
structures

- Absence of
clear roadmap

Opportunity to
collate all ongoing
projects and efforts
at city level.
Identification of
existing or ongoing
measures and plans
to join forces with.

In Granollers, a key challenge was
understanding how climate action
intersects with urban services,
requiring clearer articulation of
how systems and sectors interact.
Efforts focused on defining
planning priorities and clarifying
which aspects to include or
exclude, given that sectors operate
with different targets and timelines.
Muenster established a
climate-friendly neighborhood
committee with recurring
appointments, bringing together
colleagues from various
departments to address climate
action in a cross-sectoral manner.

- Siloed
organizational
structures

- Improvement
of
internal processes

Opportunity to
create new
inventories and
analysis for plans
and policies at city
and district levels.

Budapest, Milan, and Zagreb are
exploring their unique entry points
to climate action focusing,
respectively, on healthy streets,
urban greening, and urban
farming. Their efforts have
included adapting language,
technical guidance, and
stakeholder engagement strategies.
These examples demonstrate that
climate neutrality, resilience, and
just transition may have several
entry points based on the city’s
priorities.

- Siloed
organizational
structures

- Improvement
of
internal processes

Creation of tailored
methods adapted to
the local regulatory
context.

By tailoring the Healthy Streets
Method, Budapest aims to achieve
climate-resilient urban
development, working both on the
quality of public spaces and on
enhancing the capacities of city
staff and stakeholders.

- Technical
knowledge
within
the municipality

(Continued)
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TABLE 2 (Continued)

UPDATE (Needs, policies, and instruments)

Action fields
identified

Example from the
UP2030 cities

Gaps and
barriers
that
addresses
(as per
Table 1)

The city is making this knowledge
and resources accessible to all
urban professionals who support
the city’s project implementation.
This in turn increases the level of
adoption of policies throughout
municipal project implementation
and increases opportunities for
scaling up policy implementation
through the private sector.

new, locally tailored methods aligned with the specific regulatory
contexts of each city. Despite these advancements, siloed operations
within municipalities and the absence of a unified climate vision
remain persistent challenges. Additionally, it revealed new layers of
complexity related to data, such as the well-known issues of access,
format, consistency, availability, and the capacity to acquire and
manage it effectively.

The UPSKILL dimension (Table 3) underscored the
importance of expanding climate literacy and fostering a sense
of ownership over climate action across municipal departments.
This is particularly important when research shows that scientific
concepts such as “mitigation” and “adaptation” are still confusing
for many people (Harcourt et al., 2019). Apart from that, the
analysis highlighted that technical skills and adequate resources
are essential not only to secure funding but also to move toward
implementation (Rogers et al., 2023). Technical projects and
tools need to be mature enough and count on fully developed
studies and plans for moving forward. Finally, it demonstrated
that community-driven models and practical demonstrations
can serve as effective learning mechanisms, complementing
more traditional training approaches; however, this process also
revealed that stakeholder and colleague engagement require clear
articulation of mutual benefits, where participation must be seen as
a two-way process.

The UPGRADE dimension (Table 4), although not leading
to direct infrastructure implementation in most cases, offered
participating cities a valuable opportunity to adapt existing
planning tools to their local contexts. It served as a critical
step in paving the way for future tangible implementation by
developing new policy documents, formalizing technical guidelines
and endorsing them as regulatory or mandatory standards.
Furthermore, this dimension enabled cities to establish new
instruments designed to consolidate climate-related outcomes,
tools, and institutional learning in a single, accessible manner.
It also highlighted that gaps between policy adoption and
implementation can also be due to the conditions of the existing
infrastructure and the lack of conditions (Kwakye et al., 2024)
and data.

TABLE 3 Action fields and measures identified applying the
5-UP-UPSKILLING dimension against the identified barriers.

UPSKILL (Capacity building)

Action fields
identified

Example from the
UP2030 cities

Gaps and
barriers
that
addresses
(as per
Table 1)

Capacity building
and learning:
critical need to
improve climate
literacy, increase the
skills, confidence,
and technical
capacity of
municipal staff, and
extend the climate
action ownership
across departments.

Muenster identified trainings,
toolkits, and structured learning
programs to improve the
operational level of the
municipality and enhance
departmental collaboration for the
broader goal of exploring climate
resilient neighborhoods as a new
norm at district level.

- Technical
knowledge
within the
municipality

- Engagement
outside
the municipality

Need for clear,
effective and
continuous
follow-ups and
feedback. People
want to cooperate
and get involved,
but clarity on the
process and benefits
of their
involvement is
required.

Granollers developed a series of
climate neutrality info-packs to
support stakeholder engagement,
ensure a shared understanding of
key concepts, and facilitate a
continuous flow of information
with workshop participants. These
info-packs also serve are learning
instruments to improve the quality
of co-creation activities.

- Siloed
organizational
structures

- Improvement
of internal
processes

- Absence of
clear roadmap

New technological
tools require
support guides and
training sessions
but also financial
models to be
effective, and this is
critical to improve
planning capacity at
municipal staff
level.

Milan is improving the internal
capacity to plan and assess green
spaces by developing new
methodologies for the
quantification of co-benefits and
resilience principles in the
planning process. By testing new
tools and engaging staff throughout
the process, they are building
technical know-how on data-based
planning decision-making.

- Improvement
of internal
processes

- Technical
knowledge
within
the municipality

Community driven
learning models are
an effective method
for upskilling and to
foster sustainability
of actions over time
and behavioral
change.

Lisbon engaged several
“neighborhood ambassadors” and
community members to participate
in learning-by-doing initiatives. By
having 4 typologies of local sites
(rugby club, market, laboratory,
and library) they are engaging
diverse members of the community
and building collective learning
and ownership.

- Technical
knowledge
within the
municipality

- Engagement
outside
the municipality

The UPSCALE dimension (Table 5) offered cities an
opportunity to reflect on the need to formalize climate action
within official planning frameworks. For cities participating in
the EU Mission for Climate-Neutral Cities by 2030, this meant
embedding actions into CCCs; for others, it involved securing
formal endorsement by local governing bodies. The process also
highlighted the importance of identifying and preserving the legacy
of short-term projects (such as the ones part of the Horizon Europe
programme) to ensure that valuable insights and progress feed
into long-term strategies, thereby minimizing fragmentation and
promoting continuity. Additionally, the assessment demonstrated
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TABLE 4 Action fields and measures identified applying the
5-UP-UPGRADING dimension against the identified barriers.

UPGRADE (piloting and prototyping)

Action fields
identified

Example from the
UP2030 cities

Gaps and
barriers
that
addresses
(as per
Table 1)

Localized
planning tools
help translate
broad climate
policies into
actionable
place-based
strategies

Belfast and Granollers are building
a framework, and technical
guidelines based on their respective
pilot neighborhoods to support
place-based strategies and
influence local planning policies.
Both instruments respond to the
governance and learning context
and identify pathways to influence
local planning processes.

- Siloed
organizational
structures

- Improvement
of internal
processes

- Absence of
clear roadmap

Before tangible
and physical
implementations
can happen in
cities, efforts are
needed to lay the
road to piloting
actions in real life.

Muenster is developing a Roadmap
as a step-by-step guide to support
the transition toward climate
neutrality and adapting the
KlimaTraining Program to
strengthen institutional knowledge
and capacity. Delivered through
trainings and intentional learning
activities, the Roadmap serves as
an essential resource to build
individual capacity of staff working
on diverse climate projects at the
city level.

- Improvement
of internal
processes

- Absence of
clear roadmap

- Technical
knowledge
within
the municipality

Leveraging data
analysis,
modeling tools,
and AI help
inform policy,
optimize resource
use and enhance
scenario-based
urban planning.

Istanbul is implementing solar
energy-integrated infrastructure,
based on the analysis of building
stocks, models for energy
consumption, solar energy
potential, to achieve climate
neutrality in different sectors. By
making data accessible through a
simple platform, the city is
empowering its decision and
policymakers to base their work on
real-time evidence and analysis.

- Improvement
of
internal processes

Pilot
interventions at
various scales can
be used to
demonstrate
climate strategies,
identify
operational
challenges, and
build stakeholder
engagement—
while serving as
models for
broader
replication.

Lisbon is working both at the
parish level and the facility level,
with a portfolio of solutions
tailored to address specific needs
and purposed in each case. Zagreb
is implementing physical
interventions in selected schools,
informing school curriculum
updates and creating a dedicated
Learning Program. In both cases,
the city is documenting air, water,
soil, and food quality metrics that
can inform upscaling of the pilot at
a larger scale.

- Technical
knowledge
within the
municipality

- Engagement
outside
the municipality

that bottom-up approaches to upscaling can be effective,
particularly in contexts where municipal-level mechanisms are
lacking. However, funding of in-situ implementation continues
to be a need and an obstacle when moving forward toward
implementing actions on climate neutrality and resilience.

The UPTAKE dimension (Table 6) underscored the
importance of accessible knowledge and user-friendly resources

TABLE 5 Action fields and measures identified applying the
5-UP-UPSCALING dimension against the identified barriers.

UPSCALE (Replication, roll out and transferring success)

Action fields
identified

Example from the
UP2030 cities

Gaps and
barriers
that
addresses
(as per
Table 1)

Embedding climate
frameworks into
official planning
processes through
partnership
commitments,
workshops, and
protocols.

Lisbon is developing a portfolio of
solutions as a scalable model that
can be applied to other locations
within the neighborhood. By
selecting buildings with diverse use
cases and typologies, there is a clear
strategy for upscaling. As a next
step, a hospital typology will also
be included for further piloting.

- Absence of
clear roadmap

Partnership
commitments
further build
consensus within
the various
departments to
mainstream the
pathway and agree
on the roles,
responsibilities, and
resources to be
pooled in by the
stakeholders.

Rotterdam and Milan are using the
Partnership Commitment to reach
technical consensus and better
coordinate departments and
stakeholders. Stakeholders agree on
a common goal and
implementation plan, and hence,
are able to allocate time, resources,
and capacity for the development
of the Resilient District Toolkit
(Rotterdam) & Ecosystem Services
Assessment (Milan).

- Absence
of clear
roadmap

- Engagement
outside
the municipality

Upscaling
bottom-up is also
an approach when
there are no
mechanisms in
place at the
municipal level.

Zagreb plans to upscale the pilot
program to other schools by
creating a framework for all
institutions to follow, sharing best
practices and educational
materials. A key element is to build
demand at the consumer level
through their efforts. This in turn
leads to increase momentum and
growing pressure on city level
policy to make urban school farms
a norm throughout the city.

- Absence
of clear
roadmap

- Engagement
outside
the municipality

in capturing attention, fostering engagement, and mobilizing key
stakeholders. While cross-departmental collaboration remains
essential, the process also emphasized the need for broader
cooperation across sectors, including public institutions, private
entities, civil society, and academia (Huovila et al., 2022). To
mainstream climate action, the associated vocabulary must
be clarified, demystified, and disseminated beyond specialized
climate offices.

After applying the 5-UP Framework, cities found it easier
to identify both their strengths and weaknesses in implementing
measures for climate action. Figure 8 shows that although gaps
and barriers remained, the framework helped clarify which areas
require more work, where cities can capitalize on resources and
knowledge, and what challenges hinder integrated and consistent
climate action implementation. On a scale from 1 to 5, where 5
indicates the highest level of support or ease of action (Y axis),
cities reported the most progress in the dimension of needs,
policies, and instruments (UPDATE), with an average score of 3.6.
Knowledge on climate action at the municipal level received the
highest rating overall, with a score of 3.9. Regarding replication,
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TABLE 6 Action fields and measures identified applying the
5UP-UPTAKING dimension against the identified barriers.

UPTAKE (engagement, communication, and
dissemination)

Action fields
identified

Example from the
UP2030 cities

Gaps and
barriers
that
addresses
(as per
Table 1)

Ensuring knowledge is
accessible and easy to
understand are
important factors to be
considered for successful
uptake. Cities are
converting complex tools
and frameworks into
user-friendly
resources—like fact
sheets, posters, and
online platforms.

Various UP2030 cities worked
on converting complex tools
and frameworks into
user-friendly resources—like
fact sheets, posters, and online
platforms. Granollers
developed user-friendly
factsheets for a better
understanding of the
technical guidelines. Belfast is
also organizing “climate
conversations” to make
complex themes more
accessible.

- Technical
knowledge
within the
municipality

- Engagement
outside
the municipality

Many cities stress the
importance of
collaboration across
departments,
universities, NGOs, and
local associations. These
collaborations help align
technical tools with daily
operation and practices,
while ownership and
sustainability over time.

Budapest’s Healthy Streets
Knowledge Center is a joint
effort of municipal and
external city stakeholders. The
content of the knowledge is
co-created in collaboration
with universities, NGOs, and
other knowledge partners at
the city level. Additionally, a
steering committee guides the
set-up and management of the
center and ensure all goals are
achieved.

- Engagement
outside
the municipality

The climate vocabulary
is not clear for all
stakeholders, being
climate crisis a more
understandable wording
that conveys a clearer
message than climate
neutrality or resilience.

Thessaloniki acknowledged
that it is easier to engage local
communities and non-experts
on the topic of “climate crisis”
rather than climate neutrality
or resilience. Simultaneously,
by focusing on impacts
created for cleaner air, more
green areas and reduced
energy bills, engagement
tends to be more accessible
and valuable.

- Technical
knowledge
within the
municipality

- Engagement
outside
the municipality

roll out, and transfer (UPSCALE), cities found it relatively easier to
identify new physical areas for intervention, scoring 3.5. In terms
of engagement (UPTAKE), the receptiveness and understanding of
climate action among external stakeholders also had a high score of
3.8. However, cities identified several critical areas where support
is perceived to be lacking or where significant challenges remain.
First, in the dimension of capacity building (UPSKILL), cities
reported difficulty in implementing new tools within municipal
structures, with a lower score of 2.6. Second, in piloting and
prototyping (UPGRADE), the challenge of translating concepts
into technical detail was highlighted, receiving a score of just 2.3.
Finally, securing financing for upscaling, replication, or rolling out
measures (UPSCALE) emerged as the greatest obstacle, with the
lowest score reported (only 1.8).

While the 5-UP Framework seems logical and intuitive to urban
planning processes, systemic approaches and the understanding of

integrated action that considers mitigation, adaptation and social
justice it is not always the way cities approach complex urban
climate transitions. Several cities expressed that the methodology
helped build capacity for collaboration in the municipality and
have indicated plans to apply this methodology in future projects.
The step-by-step approach, moving from needs to vision and then
from action to upscale, was a new way of working and a valuable
methodology to be applied across all departments.

4 Discussion

Consistent with existing literature, the research results
from the 10 cities identified several recurring challenges:
limited capacity to design and implement climate policies due
to insufficient technical skills and understanding of climate
frameworks (Grafakos et al., 2020; Reckien et al., 2023), difficulties
in coordinating interdepartmental initiatives and sharing
knowledge effectively (Stehle et al., 2022; Lwasa et al., 2023),
bureaucratic procedures that hinder innovation (Kousky and
Schneider, 2003; Ryan, 2015), and lack of long-term, structured
planning, which often leads to fragmented or inconsistent action
(Bulkeley et al., 2009; Sharifi, 2020; Chelleri and Baravikova,
2021).

The proposed 5-UP Framework helped cities better understand
their climate action pathways and integrate mitigation and
adaptation efforts, while also reflecting on social justice
implications of such pathways. Overall, it fostered more
coordinated efforts toward implementation of climate actions,
moving beyond siloed projects toward integrated approaches.

The application of the 5-UPs showed that advancing climate
action implementation at the local level requires coordinated efforts
across multiple areas, something not consistently articulated in
most municipalities. Cities must identify entry points to leverage
both existing and emerging planning process (UPDATE), while
simultaneously building skills, adopting new technologies, and
strengthening institutional capacity (UPSKILL). They must also
create opportunities for testing solutions, working both within
and, when necessary, around regulatory barriers that hinder
implementation (UPGRADE). Importantly, the process cannot end
with testing: honest reflection on successes and failures, as well
as the development of flexible governance models and financial
mechanisms, is essential for enhancing impact (UPSCALE). The
varied ways in which the 5-UP Framework was applied across
cities also highlighted the value of peer-to-peer learning in
identifying effective practices under different conditions; however
it emphasizes the importance of in-depth learning moving beyond
mere knowledge exchange (Haupt et al., 2020). Moreover, the
engagement process emphasized the role of human agency: when
local stakeholder are directly involved as agents of change,
co-creative processes can reshape how climate action is understood
and implemented (UPTAKE) (O’Brien, 2018). As highlighted in the
case of Belfast, but also in the literature, equipping staff with the
skills to communicate climate strategies in a clear and relatable way
is a critical enabler of systemic change (Ennes et al., 2021).

Colleagues from Thessaloniki further illustrated the challenges
of moving from planning to implementation, noting that “a
critical sequence of additional steps that must follow the
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FIGURE 8

Assessment of the areas that could bridge the gap between climate policy and implementation.

action plan’s adoption: preparation of detailed technical studies,
alignment with funding requirements, submission to appropriate
financing bodies, and administrative approvals. This process
often introduces significant delays and risks, particularly in
cases where municipalities lack sufficient capacity, resources,
or technical expertise to quickly translate strategic priorities
into fundable, implementable projects” (Tsakiridou, I., personal
communication, April 2025). This observation underscores that
successful implementation of climate actions requires engaging
with all dimensions of the 5-UP Framework, to prevent initiatives
from remaining pilot projects or unfulfilled ideas, rather than
becoming embedded in municipal practices. More broadly, climate
action implementation falls shorts because, although targets
and visions are established, the concrete steps and means for
implementation are not guaranteed (Corfee-Morlot et al., 2012;
Parks, 2020; Huovila et al., 2022). Before tangible outcomes can be
achieved in cities, efforts are needed to lay the road for piloting
actions in real contexts. This challenge is particularly acute in
technologically driven projects, which can strain the technical and
operational capacities of those involved, especially in municipal
contexts where the skills and systems to manage, understand, and
deploy new technologies may be limited (Borrás and Edler, 2020;
Ranchod, 2020; Bundgaard and Borrás, 2021).

The systemic focus of the 5-UP Framework revealed how
financial constraints (UPSCALE) and technical capacity gaps
(UPSKILL) are deeply interconnected, as illustrated in Figure 8.
Funding is central to advancing climate action implementation,
but it is equally dependent on the technical understanding
of the projects that municipalities wish to pursue. Public
funding remains essential to initiate and guide low-carbon and
climate-resilient investments. However, funding mechanisms need
to be flexible enough to cover technical studies, detailed designs,
and implementation activities to initiate impactful climate actions
(Apostolovic et al., 2023). Addressing this issues is urgent, as the
global infrastructure investment gap has steadily widened over
recent decades, demanding more efficient use of limited financial
resources and the strategic prioritization of investments across
sectors and regions (Sánchez-Silva and Baker, 2024).

Although the 5-UP Framework may appear as a
straightforward, step-by-step process, its real value lies in
helping cities overcome the siloed and project-based approaches
that often dominate policy implementation. Several cities reported
that the methodology strengthened internal collaboration and built
institutional capacity. Achieving long-term climate mitigation and
adaptation goals will ultimately depend on robust coordination
among local stakeholders and across all levels of governance
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(Landauer et al., 2019; Howarth et al., 2025), as well as recognition
that mitigation and adaptation efforts need to be addressed
together (IPCC, 2014). Peer-to-peer sessions held during the
UP2030 project were consistently reported as valuable for
guiding and providing feedback on city-level processes. Funding
mechanisms like the EU’s 100 Climate-Neutral Cities initiative,
along with climate networks and continued research, are vital to
ensuring that frameworks like the 5-UPs are not only explored but
adopted, preventing climate action from becoming a temporary
branding exercise (Huovila et al., 2022; Corrêa do Lago et al.,
2023).

The flexibility of the 5-UP Framework, which deliberately
avoids focusing on technical specifics, makes it possible to integrate
mitigation, adaptation, and social justice considerations. Cities
define and expect actions depending on their context, tailoring
the framework to the most pressing needs, available resources,
institutional capacity, and jurisdictional mandates. This flexibility
is both an opportunity, as it enables cities to adapt the approach
to advance their climate agendas, and a challenge, since the
various factors required to achieve climate targets, as noted in the
introduction and at the beginning of this section, cannot always
be effectively aligned and would depend largely on cities’ ability to
recognize that mitigation, adaptation, and social justice need to be
addressed together (Beretta and Bracchi, 2023).

While the research demonstrated clear benefits for the
participating cities, the study also faced limitations. These
include the novelty of the 5-UP Framework, the relatively small
sample of ten cities, and the reliance on qualitative data from
workshops, surveys, and focus groups, which may not capture
the full complexity of implementation challenges across different
governance contexts. Despite the size of the sample, the 10 cities
that were part of the study presented diverse socio-economic and
geographic characteristics, generating a richer understanding of
outcomes as each city faced distinct challenges and opportunities.
The 3-year research period made it possible to revisit results and
refine the analysis of each UP dimension based on lessons learned
in earlier phases of the project, improving the overall Framework.
Future research could build on these findings by applying the 5-
UPs in a larger number of cities, creating a more representative
sample. It should also include cities at different stages of climate
governance, with varying capacities for implementing mitigation
and adaptation measures, as well as those already monitoring
results, so that lessons can be transferred to cities just beginning
their climate transitions allowing in-depth peer-to-peer learning
(Haupt et al., 2020).

5 Conclusion

European cities are increasingly committing to ambitious
climate neutrality visions, yet the transition from policy adoption to
meaningful implementation remains a critical hurdle, particularly
when climate resilience and social justice are not considered as part
of the same package. The most critical barriers identified include
organizational inefficiencies, siloed structures, insufficient technical
knowledge, and the absence of clear roadmaps linking targets with
implementation plans. These gaps create uncertainty over priorities
and, combined with limited stakeholder engagement and economic
constraints, slow down progress toward integrated climate action.

The 5-UP Framework helped the participant cities address
these challenges by fostering a more systemic and coordinated
approach to climate action implementation. By identifying needs
and barriers (UPDATE), and necessary skills and tools (UPSKILL),
testing solutions (UPGRADE), and identifying pathways for scaling
and uptake (UPSCALE, UPTAKE), cities were able to better
understand the importance of systemic action and to integrate
mitigation, adaptation, and social justice as part of the climate
action equation. Notably, the framework revealed how financial
constraints and technical capacity gaps are deeply interlinked. At
the same time, addressing the fragmentation of initiatives, which
too often operate in isolation or lack longevity, is also essential for
achieving sustained transformation.

With cities’ growing awareness of climate change impacts and
persistent implementation gaps, this study showed that support
must extend beyond financing and project outputs. It should
also guide capacity building, empower local actors, promote
prototyping, and enable upscaling to mainstream climate action
systemically. The experience of the 5-UP Framework demonstrates
that cities can move beyond fragmented plans and isolated pilots
toward sustained, systemic, and inclusive climate action but
profound changes are necessary in the way that cities shape just,
resilient, and carbon-neutral urban futures.
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