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AI and Sustainability: From Mining the Past to Inventing the Future 

Introduction 
 

Cities worldwide have set ambitious climate goals. However, the gap between these 
goals and the actual progress remains a major challenge of the climate transition [1], 
[2]. Bridging this gap requires not just better analysis of what has already been done, 
but also new ideas about what needs to happen next. ​
 

Standards and Reporting as the 
Foundation for AI 

The potential of AI in climate governance 
depends upstream on the quality, 
consistency, and comparability of the data 
available. Without common standards for 
measuring and reporting urban emissions 
and climate action, the knowledge base 
that AI systems analyze remains 
fragmented, inconsistent, and difficult to 
compare across cities and geographies. 

Initiatives such as the WWF One Planet 
City Challenge, which draws on data 
reported through the CDP-ICLEI Track, and 
the Global Covenant of Mayors Common 
Reporting Framework have spent years 
building exactly this foundation: shared 
methodologies, common metrics, and 
structured databases of city-level climate 
action. Thousands of cities now report 
through these frameworks annually, 
creating a growing and increasingly 
comparable record of what cities are 
doing, where progress is being made, and 
where gaps remain. 

The One Planet City Challenge (OPCC) 
exemplifies how voluntary city disclosure 
can be operationalized into a robust data 
infrastructure. Redefined by WWF in 2017 
to align with the Paris Agreement, the 
OPCC has evolved into a global initiative 
engaging 389 cities across 51 countries in  

its most recent cycle, growing more than 
fivefold from 64 cities in 2013. By 
leveraging the CDP-ICLEI Track unified 
reporting system, where, in 2025 alone, 
507 cities disclosed 2,164 climate projects 
seeking a record US$105 billion in finance, 
the initiative ensures that information on 
emissions, risks, and action plans is 
independently evaluated and validated. 
Through tools such as its Strategic 
Feedback Report (SFR), as well as 
technical assistance and one-to-one 
training with cities, the OPCC translates 
these standardized inputs into structured, 
context-specific guidance, creating 
high-quality, verifiable datasets that 
support robust analysis and informed 
decision-making in urban climate 
governance.  

This infrastructure matters for AI in two 
ways. First, it provides the structured, 
standardized data that AI systems need to 
identify patterns, surface relevant 
precedents, and generate credible 
suggestions. Second, it helps ensure that 
AI outputs can be traced back to 
real-world evidence rather than relying on 
unstructured, inconsistent, or unverifiable 
sources. The reporting work that cities, 
networks, and organizations have invested 
in over decades is a precondition for 
leveraging it effectively. 
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Artificial Intelligence (AI) is quickly becoming a part of sustainability and climate 
governance, and most current uses focus on organizing and analyzing existing 
knowledge: scanning climate plans, classifying policy measures, and comparing 
interventions across different areas. This initial wave of AI for climate can be useful but 
has fundamental limitations. A general concern from practitioners is emerging: 

 "What if we are searching for gold but only find sludge?" 

Although a valid approach, mining the past is limited in its ability to develop the 
interventions cities need for the next phase of their transition. Existing interventions 
may offer valuable insights for future action, but this approach alone is not sufficient. It 
must be complemented by guided creativity that leverages AI, human expertise, 
modeling, and context-specific translation into action to drive innovation that 
accelerates progress. 

This white paper advocates a different paradigm in which AI not only retrieves and 
organizes existing knowledge but also actively helps cities create new climate action 
pathways. This role for AI is only possible if humans are part of the process, not just in 
the loop. Practitioners who understand local context, stakeholder dynamics, and 
political feasibility must be part of both the design and the use of AI-enabled tools to 
support human judgment rather than bypass it.  

Realizing this potential requires structure. ClimateView's AI Intervention Library is one 
example of what this can look like: generative AI grounded in the Transition Element 
Framework and causal Outcome Logic (a German national standard for impact 
assessment under DIN SPEC 91637) that can propose new intervention strategies, map 
their impact pathways, and connect them to real-world evidence where it exists - but 
is not limited to what has already been documented. A city planner wanting to increase 
cycling and walking, for instance, can move from that outcome to a structured set of 
interventions: familiar options like cycling infrastructure and public transport subsidies, 
but also newly generated approaches such as parking policy reforms, social norm 
campaigns, or employer incentive schemes that may not yet appear in any existing 
climate action plan. This prototype points toward something larger: a standard for how 
AI tools in cities should be built, grounding generative capability in open causal 
frameworks rather than only recycling the past. Instead of replacing current climate 
plans, tools built on this model are designed to activate them, transforming static lists 
of actions into dynamic portfolios. 

The prototype has been tested through collaborative workshops in Dortmund and 
Kaohsiung; the next version will be developed using insights from city officials, 
researchers, private-sector representatives, and civil society actors from these 
workshops. These sessions confirmed the potential of AI-supported climate planning 
while identifying a clear set of requirements for the next generation of tools: improved 
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navigation and contextualization, actor-specific perspectives, more comprehensive 
decision-support information, and the ability to understand how interventions combine 
and interact. 

Used responsibly and built in genuine partnership with practitioners, AI can become a 
new form of shared transition intelligence. This living knowledge infrastructure helps 
cities shift from static plans to dynamic, fundable climate action. Every city that 
contributes makes the next city smarter. 
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The Limits of Retrospective AI 
 

Cities, regions, and national governments are creating climate plans, policy 
documents, and implementation reports at an unprecedented pace. AI has allowed us 
to understand this expanding body of knowledge much faster than manual analysis 
ever could. 

The most advanced current applications focus on extracting and organizing insights 
from existing documents and datasets. AI systems are now being used to scan 
thousands of climate policies and city climate action plans to identify recurring 
interventions, classify policy measures by sector, target, or implementation 
mechanism, analyze trends across jurisdictions, and identify commonly adopted 
approaches [3]. They also structure large volumes of climate-related information into 
searchable databases that support benchmarking and comparison. 

These capabilities are important. Climate governance has long faced challenges with 
fragmented knowledge spread across reports, plans, and institutional silos. AI is 
already helping turn this scattered information into accessible intelligence, allowing 
policymakers to see, for example, how many cities have adopted congestion pricing or 
building retrofit programs, and how these policies are being implemented in different 
settings1. 

But this first generation of AI applications remains essentially retrospective. The main 
workflow is: documents → extraction → classification → comparison. It answers the 
question of what has already been tried, but doesn’t effectively address what should 
be tried next. 

This approach has significant limitations, including hallucinations, issues with 
accuracy, and inability to read tables and diagrams. As such, a new approach that 
focuses on the strength of the AI, which is parsing together information from different 
sources to find optimal solutions for the unique problems in the area to create an 
‘intervention’, is a stronger and better application of AI as a tool. Transformational 
climate action often requires interventions that aren't yet documented in any plan or 
policy database. Searching existing documents reveals familiar, sometimes outdated 
solutions and reinforces common patterns, precisely when cities need to think beyond 
them. Relying only on retrospective AI risks solidifying yesterday's thinking at the scale 
of tomorrow's ambitions. 

The infrastructure for organizing climate knowledge is already substantial and is 
developing at speed. The IEA's Policies and Measures Database2, for example, 
catalogs over 5,000 policy records across 85 countries, searchable by sector, type, 
and geography, and represents one of the most comprehensive repositories of 

2 https://www.iea.org/policies/about 
 

1 https://openkfw.github.io/d4dtools/docs/climate-resilience/ 
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documented climate action in existence. Although valuable, Rosenzweig et al. [4] 
highlight one challenge with this type of database to be that existing case study 
sources are fragmented, biased towards large cities in the Global North, and largely 
inaccessible to practitioners in the regions that need them most, meaning the 
knowledge base that retrospective AI draws on systematically underrepresents the 
urban contexts where climate action is most urgent. AI is now being layered on top of 
knowledge bases like this one: tools such as ChatClimate3 and ClimateGPT4, for 
example, apply large language models to climate science literature, enabling 
practitioners to query the IPCC's Sixth Assessment Report and a growing corpus of 
climate research in natural language, with referenced answers returned in seconds [5]. 
Meanwhile, a growing number of city-facing transition planning platforms are 
integrating AI into their workflows, moving beyond data management and reporting 
support to analyze climate risk, generate insights, and suggest relevant interventions 
from existing catalogs. Taken together, these developments represent real and 
meaningful progress in making climate knowledge more accessible and actionable. 
What remains missing, however, is the combination of a structured framework and a 
causal logic that together allow AI to reason about how interventions actually produce 
change, rather than simply retrieve examples of where they have been tried. Without 
both, even the most sophisticated AI tools are constrained to recombining what 
already exists. With them, the possibilities are fundamentally different. 

The next progression is to move beyond just retrieving and organizing past 
interventions toward creating new ones. This requires a different approach: merging 
the generative power of modern AI with structured frameworks that allow it to reason 
about how systems change, causal chains, and which combinations of actions are 
necessary to achieve real-world results. 
 
 
 
 
 
 
 
 
 

 
 

4 https://climategpt.ai/ 
3 https://www.chatclimate.ai/ 
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A New Approach 
 

 
Generative AI models are powerful pattern-recognition systems. However, without a 
structured representation of how transitions occur, they tend to produce fragmented, 
superficial, or implausible suggestions. To support an effective climate strategy, AI 
must be able to reason about how interventions generate systemic change: how 
policies and actions create enabling conditions, how those conditions influence 
behavior, how behavior changes activities, and how activity shifts ultimately lead to 
measurable outcomes such as emissions reductions. 
 
This requires both a causal model of how transitions unfold and a structured 
representation of the available transition pathways. In essence, for AI to be leveraged 
to its full potential, both an ontology (Outcome Logic), which establishes the 
relationships between key transition concepts, and a taxonomy (Transition Element 
Framework), which classifies those concepts into meaningful categories, are essential.  
 

Ontology: Outcome Logic 

 
 
The Outcome Logic provides the causal ontology for climate transitions. It defines the 
fundamental relationships between interventions, enabling conditions, behavior, 
activity shifts, and outcomes. Within this framework, activity shifts are the primary 
mechanism through which interventions ultimately produce measurable impacts. 
 
This distinction is important because interventions do not directly reduce emissions. 
Instead, they create the conditions that influence the decisions and behaviors of 
people and organizations [6]. Those behavioral changes alter activities, and those 
activity shifts generate outcomes. 
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Consider the transition from petrol vehicles to electric vehicles. Installing charging 
infrastructure alone does not reduce transport emissions. Emissions decrease when 
people switch from petrol vehicles to electric vehicles. That behavioral shift depends 
on multiple enabling conditions, including charging availability, vehicle affordability, 
grid capacity, supportive policy, and broader social acceptance. Multiple interventions 
may therefore be required to achieve a single activity shift. 
 
This causal structure has been formalized as Outcome Logic and codified through a 
DIN specification5. It provides a shared representation of how climate transitions 
generate outcomes, independent of any particular mitigation pathway or technology 
choice. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 https://www.dinmedia.de/en/technical-rule/din-spec-91637/393817040 
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Taxonomy: The Transition Element Framework 

 
 
While Outcome Logic defines the structure through which transitions occur, it does not 
specify the concrete transitions available to cities. The Transition Element Framework 
(TEF) builds upon this ontology by providing a taxonomy of climate transition 
pathways. 
 
The TEF defines and classifies specific activity shifts and mitigation options. Each 
transition element represents a distinct pathway through which activities can change 
and is linked to classifications and evidence from IPCC mitigation literature. Rather 
than organizing climate action solely through sectors such as energy, buildings, or 
transport, the framework organizes mitigation options around the underlying activity 
shifts and system transformations required to achieve climate goals. 
 
In this sense, Outcome Logic defines the causal structure of transitions, while the TEF 
provides a systematic classification of the transition options that exist within that 
structure. The TEF is grounded in IPCC mitigation science and published as open 
source, providing a transparent and reusable foundation for climate planning and 
analysis. 
 
Together, Outcome Logic and the TEF allow interventions to be understood not as 
isolated actions, but as components within a broader transition system. This structure 
is particularly valuable for AI because it enables reasoning about how interventions 
create enabling conditions, how those conditions contribute to shifts in activity, and 
how combinations of interventions interact to produce systemic outcomes. 
 
A well-prompted general-purpose AI can generate a plausible list of climate actions. 
However, without a causal ontology and a structured taxonomy of transition options, it 
cannot reliably reason about which enabling conditions are missing, how interventions 
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may need to be sequenced, or which combinations of measures are mutually 
reinforcing rather than redundant. By combining Outcome Logic and the TEF, AI gains 
a framework for reasoning about how interventions interact to produce systemic 
outcomes and real-world climate impact. 
 

Why Structure Enables Inventive AI 

Together, the TEF and Outcome Logic create the structured environment that 
generative AI needs to develop meaningful climate strategies. Within this framework, 
AI can generate new intervention ideas aligned with specific transition elements; 
reverse-engineer desired outcomes to find out which enabling conditions are missing; 
combine policies, infrastructure investments, and behavioral incentives into cohesive 
strategies; and explore different pathways toward the same climate goal. 

Instead of just retrieving policies from existing plans, AI used in this way can reason 
about how systems change within a specified context. This shifts it from a tool for 
organizing knowledge to one for creating climate action pathways. 
 
Without grounding in causal frameworks, generative AI operating in the climate domain 
carries significant risks. Richards and Worden [7] document how GenAI tools, capable 
of producing content indistinguishable from expert analysis, are already being 
deployed by actors across the political spectrum to influence climate decisions at 
every scale, from individual behavior to international diplomacy. The same generative 
capacity that allows AI to propose novel interventions can equally produce 
plausible-sounding but causally unfounded recommendations, amplify misinformation 
about specific climate measures, or manufacture synthetic consensus where none 
exists.  
 
When AI suggestions cannot be traced to a causal logic, showing why an intervention 
would produce a given outcome through which mechanisms, practitioners have no 
basis for distinguishing a well-reasoned strategy from a confident hallucination. The 
shift from correlational to causal AI is a prerequisite for trustworthy decision-support. 
Systems that can only identify patterns in past data will systematically mislead when 
applied to novel or contested situations. In the context of climate governance, this risk 
is compounded by the political stakes involved.  
 
Manivannan et al. [8] show that even well-intentioned AI policy tools can generate 
recommendations that are technically sound but publicly unacceptable, undermining 
implementation before it begins, because the models lack a structured representation 
of the social and institutional conditions that determine feasibility. The TEF and 
Outcome Logic address this directly: by requiring every generated intervention to be 
anchored to a specific activity shift, a defined set of enabling conditions, and an 
evidence-grounded causal chain, the framework makes AI outputs auditable and 
allows practitioners to interrogate the reasoning and the outcome. 
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The AI Intervention Library: From Framework to Practice 
 

 

 

 

ClimateView's AI Intervention Library prototype was created to test this method in 
practice. The system integrates three main components. 

First, all interventions are mapped using the Transition Element Framework and causal 
Outcome Logic, ensuring that AI understands not only what an intervention is but also 
how it contributes to systemic change. Second, within this structured environment, 
generative AI capabilities enable the system to propose new intervention ideas aligned 
with climate goals, combine interventions into coherent strategies, reverse-engineer 
outcomes to identify missing actions, and connect newly generated ideas to existing 
real-world examples. Third, the prototype includes hundreds of documented climate 
interventions, each linked to multiple real-world implementations across cities 
worldwide. These examples provide credibility, context, and practical grounding. 
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To understand how this works in practice, consider a city planner working on transport 
decarbonization. Instead of starting with a blank slate or digging through unorganized 
policy databases, they begin by identifying a desired activity shift: increasing the share 
of trips made by cycling and walking. Working backward through the Outcome Logic, 
the system identifies the enabling conditions that would need to change to make that 
shift happen, in this case, perceptions of safety, comfort, and affordability among the 
people and organizations whose behavior needs to shift. From those enabling 
conditions, it identifies the interventions that could create them: not only familiar 
measures such as building cycle infrastructure or offering free weekend public 
transport, but also less obvious approaches such as raising parking prices or social 
norm campaigns targeting perceptions of status and equity. As the image above 
illustrates, these interventions work not in isolation but in combination, each targeting 
a different part of the causal chain. Each suggestion is linked to causal reasoning 
explaining why it could be effective, and where real-world implementations exist, 
those are surfaced too. Where no documented examples exist yet, the system still 
generates the intervention, grounded in the causal logic rather than constrained by 
what has already been tried. 

The result is a prototype for a creative tool for climate planning that helps cities 
discover, test, and refine action pathways that might not surface in traditional planning 
methods. Instead of replacing existing climate plans, the AI Intervention Library aims to 
complement them by enabling a portfolio approach and suggesting ways to fill gaps 
where existing interventions are insufficient to create the enabling conditions for the 
desired change. 
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The Potential of this Approach for Unlocking Finance 

Structured demand plays a significant role in unlocking finance for sustainability 
projects. Cities frequently lack the capacity to develop bankable projects and investment 
pipelines that meet the requirements of funders, suppliers, and procurement processes 
[9], [10]. Structured demand, a clear picture of what is needed, why, and how it 
connects to measurable outcomes, is a prerequisite for accessing finance that many 
cities have yet to build. 

By working backward from a desired activity shift to identify missing enabling conditions 
and the interventions that address them, the AI Intervention Library helps cities build an 
investment case grounded in causal logic rather than a list of actions [11], [12]. This 
matters because individual interventions rarely create the conditions for systemic 
change on their own. Research on urban decarbonization consistently finds that 
coordinated, cross-sectoral portfolios outperform isolated measures in both impact and 
investability [13]. The stronger case for finance lies in showing how a portfolio of 
mutually reinforcing measures works together, and why that combination will produce 
the intended outcome. 

When multiple cities work within the same framework, a further opportunity emerges. 
Recurring needs across cities can be aggregated into demand signals large enough to 
support joint procurement, supplier matchmaking, and national funding programs that 
city-by-city planning struggles to unlock [10]. A next step for the library is to connect 
AI-suggested portfolios directly to relevant funding sources and financing mechanisms, 
helping cities move from structuring their demand to securing the resources to act on it. 
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Co-Creating AI Solutions with Cities 
​

 

For AI tools to be truly useful in climate governance, they need to be developed with 
practitioners, not only for them [14]. Cities operate within complex environments 
shaped by political constraints, local economies, existing infrastructure, institutional 
cultures, and social dynamics that no external tool can fully capture. AI systems that 
overlook this reality risk generating recommendations that are technically sound but 
ultimately ineffective. 

The AI Intervention Library was developed through an iterative co-creation process 
involving direct collaboration with cities, networks, and researchers. Workshops 
enable stakeholders to interact with the tool, explore intervention ideas, and provide 
structured feedback on what is helpful, what is missing, and what could be misleading. 
These sessions serve two main purposes: they offer immediate value to participants 
by supporting creative policy exploration, and they generate practitioner insights that 
inform the development of the next version of the tool. 

Two workshops demonstrate this approach, one with stakeholders in Dortmund and 
another with international city representatives in Kaohsiung. 
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Workshop Setting 
The workshop in Dortmund, held on March 4, 2026, brought together city officials, 
researchers from the Social Research Center at TU Dortmund University, 
private-sector representatives, and civil society actors. The session took place within 
the context of Dortmund's participation in the EU Net Zero Cities mission, as one of 112 
European cities working toward climate neutrality by 2035, and the workshop was 
organized as part of the Climate City Dashboard 2.0 project.6 
 
Participants were briefly introduced to the Transition Element Framework ClimateView 
platform and the AI Intervention Library prototype. They then participated in structured 
interactive exercises. Using the Transition Element Framework, groups identified focus 
transition areas, examined the enabling conditions needed for those transitions, 
generated new intervention ideas based on the AI Intervention Library's suggestions, 
and mapped the actor landscape necessary for implementation. 
 

 
 

6 https://netzerocities.eu/germanys-pilot-activity-climate-city-dash-2-0 
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Outcomes and Insights 
The workshop produced five categories of insight that together establish a clear 
agenda for the next generation of the tool. 
 
Navigation and usability at scale. Participants responded positively to the library's 
wide range of interventions, seeing it as a real catalyst for new ideas. However, the 
volume also posed a usability challenge. Without effective filtering and search options, 
the library's richness can become overwhelming rather than helpful. Participants 
requested a multi-layer filter system that allows navigation by sector, actor, impact, 
cost, and timeframe, as well as a keyword search to help users quickly find relevant 
areas. The library's value as a discovery tool relies on the ability to navigate it 
purposefully. 
 
Context matching and local relevance. A recurring theme was the gap between what 
the library can provide and what a specific city can actually implement. Participants 
emphasized that the tool currently lacks a mechanism to assess how well a particular 
intervention aligns with a city's policy environment, infrastructure, and economic 
conditions. A feasibility assessment system, possibly using a red, amber, green (RAG) 
or traffic-light rating system to show high suitability, conditional fit, or poor alignment, 
and including indicative timelines, basic requirements, and an assessment of the 
biggest levers, was suggested to address this. This is not just a minor feature request; 
it raises a fundamental question about whether AI-generated suggestions can be 
trusted by practitioners responsible for implementing them. 
 
Expanding a multiple-actor perspective. The current library design primarily focuses 
on municipal actions, steps cities can take directly. Participants noted that this view is 
too limited. Many of the most effective climate actions require coordinated efforts 
among various actors: companies, utilities, property owners, civil society 
organizations, and regulators. The tool should do more than highlight what cities can 
do; it should also help map the entire landscape of involved actors, making clear who 
else needs to act, what each actor's role should be, and how the city fits within a 
larger system of stakeholders. Crucially, this includes surfacing whose goal is to drive 
a given intervention, so that when an intervention makes sense but cannot be led by 
the city, the library can help identify which actor is best placed to take it forward. 
Participants also requested actor-specific views, so that a company or community 
organization could filter the library to find interventions relevant to their particular role 
and capacity. 
 
Richer decision-support information. To move from exploration to action, 
practitioners need more than just a list of intervention ideas. Participants requested 
estimates of the potential for emissions reductions for each intervention, indicative 
costs and implementation timelines, co-benefits such as economic, health, and social 
impacts, and, importantly, possible negative effects or trade-offs. This last point was 
illustrated directly: an intervention that reduces emissions but harms a particular 
economic sector or community group must be fully understood in its complexity if it is 

17 



AI and Sustainability: From Mining the Past to Inventing the Future 

to be responsibly argued for and implemented. Participants noted that the library 
already has significant value as an argument tool, helping cities find and build the case 
for interventions, and that an integrated cost-benefit analysis would substantially 
strengthen this function. The workshop also revealed interest in integrating budget 
and funding contexts, so that the library could assist cities in identifying not just what 
is possible in theory, but what is feasible given available resources. 
 
Strategic insight and intervention bundling. Perhaps the most ambitious insight from 
the workshop was the recognition that the library's greatest potential value may not lie 
in individual intervention suggestions. Still, at the higher level of intelligence, it could 
produce insights into how interventions relate to one another. Participants expressed a 
desire to understand which interventions are most influential, how groups of mutually 
reinforcing interventions can be combined into coherent strategies, and how those 
combinations could be aligned with a city's available budget so that a portfolio of 
actions, rather than isolated measures, can be planned and justified together. This 
points toward a vision of the tool as a strategic intelligence system, rather than just an 
idea generator. 
 
Taken together, these insights confirm that AI can genuinely inspire new ideas in 
climate planning, and that the library is already seen as a powerful tool for thinking 
beyond familiar experience and surfacing interventions that might not otherwise enter 
a city's field of view. At the same time, participants were clear that the value of that 
inspiration depends on context, transparency, and a clear understanding of the 
stakeholder landscape in which interventions must be carried out. 
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​
​
Workshop Setting​
 
The Kaohsiung workshop was held in May 2026 as part of the Kaohsiung–ICLEI 
Climate Neutral and Smart Cities Community of Practice, a thematic program bringing 
together cities across the Asia-Pacific region to advance urban climate action. The 
session was a Climate Action workshop designed to help cities translate their climate 
plans into concrete implementation pathways using ClimateView's Transition Element 
Framework. Ten cities participated: Kaohsiung (host city), Newcastle, Adelaide, 
Penang Island, Pasig, Quezon, Oakland, Kyoto City, Goyang City, and Gwangmyeong 
City. 
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"Opportunities for exchange between city practitioners are more important than 
ever. AI holds real promise in sustainable urban development, but it must work 
hand-in-hand with human knowledge and intelligence, not replace them.”​
 
Jui-Hun Chang 

Director General of the Environmental Protection Bureau, Kaohsiung City 

 

As part of the workshop, participants used the AI Intervention Library prototype to 
identify and fill gaps in their city's intervention portfolios, working through the 
Transition Element Framework to map existing actions, surface missing pieces, and 
explore new possibilities. Following this hands-on exercise, participants were invited to 
reflect on the tool's usefulness and share ideas for features they would like to see in a 
future version. The session was conducted in a multilingual setting, with contributions 
in English, Mandarin Chinese, Japanese, and Korean, reflecting the regional diversity 
of the participant group. 

 

 

Outcomes and insights 
The workshop produced five categories of insight that together point to a regionally 
distinct set of priorities for the tool's continued development. 

Regional relevance and contextual filtering. A recurring theme across the session 
was that the library's value depends on its ability to surface interventions that are 
actually applicable in a given regional context. Participants from across the 
Asia-Pacific group specifically noted that many examples in the current library appear 
to reflect conditions in European or North American cities and requested the ability to 
filter by region, for instance, to see interventions implemented by Southeast Asian or 
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East Asian cities. This is not merely a convenience feature: participants explained that 
when seeking to justify a policy to local decision-makers, being able to point to a 
precedent from a comparable city in the same region carries substantially more 
persuasive weight than a case from a distant context. 

City typology and sector-specific sorting. Participants observed that cities vary 
significantly in their economic profiles, environmental and physical characteristics, 
with some primarily industrial, some coastal, some agricultural, and some 
commerce-focused, and that the library's usefulness would be greatly enhanced if it 
could sort and present interventions by city type. The suggestion was that an 
AI-powered platform should help a user characterize their city and then provide a 
curated set of interventions matched to that profile, rather than navigating a general 
catalog. The City of Kaohsiung noted that the current library appears to have limited 
coverage of industrial transition pathways and expressed interest in expanding the 
library to include more examples from industrial cities and sectors. 

Multilingual access. One of the most emphatic and widely shared pieces of feedback 
was the need for the library to operate in languages other than English. Participants 
noted that all current content is in English, which creates a significant access barrier 
for city officials and practitioners whose primary working language is Mandarin, 
Japanese, Korean, or another Asian language. This was identified not as a secondary 
enhancement but as a prerequisite for the tool to be genuinely useful across the 
region. Participants connected this to a broader point about the tool's potential: an AI 
system that can surface relevant examples and translate them into a practitioner's own 
language would represent a qualitatively different kind of resource from anything 
currently available. 

AI as a decision-support and simulation tool. Several participants engaged with the 
question of what distinguishes the AI Intervention Library from a general-purpose AI 
assistant such as a chatbot or search engine. The discussion revealed a desire for the 
tool to go beyond information retrieval and provide simulation or scenario-modelling 
capabilities,  specifically, the ability to estimate the cross-sectoral co-benefits of an 
intervention (for example, the health, economic, and social effects of an energy 
efficiency subsidy), to compare those benefits across different policy levers, and to 
present the results in a form compelling enough to support funding requests and 
budget justifications. A participant from Kyoto described this directly in the context of 
subsidy allocation: local government officials often struggle to make the case for 
climate interventions when compared against spending in other sectors such as health 
or education, and a tool that could model and communicate comparative impact would 
address a genuine institutional weakness. 

Responsible use and the role of human judgment. Participants from Pasig raised a 
point that applied broadly across the session: while the library is a genuinely useful 
tool for expanding the range of ideas a city considers, and for thinking outside the 
constraints of familiar frameworks, it should be accompanied by clear guidance on its 
limitations. Interventions drawn from the library must still be assessed for local 
feasibility, stakeholder fit, potential gaps and challenges, and community impact 
before being pursued. Participants suggested that a future version of the tool could 
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support this process more actively, for instance, through a chatbot interface that helps 
a user trace an intervention back to its real-world implementers, or through 
connectivity features that allow cities to share experience and make direct contact 
with practitioners who have implemented a given approach. This points toward a 
vision of the library not as a static catalog but as a living network connecting cities 
with one another's knowledge and experience. 

Taken together, the insights from the Kaohsiung workshop underscore that the AI 
Intervention Library's potential in the Asia-Pacific region is substantial, but its 
realization depends on addressing significant gaps in language access, regional 
coverage, and contextual matching. Participants were enthusiastic about the tool's 
capacity to inspire new thinking and surface examples that would otherwise remain 
invisible, and equally clear that this inspiration must be grounded in local realities to 
translate into effective action.  
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Synthesis of Workshop Insights 
 

 

Feature Description User need 
addressed Source 

Navigation & discovery 

Keyword 
search & 
multi-layer 
filters 

Filter interventions by sector, 
actor type, impact, cost, and 
timeframe. Include keyword 
search to quickly find relevant 
areas. 

Prevent overload; 
enable purposeful 
navigation of a large 
library 

Both workshops 

City typology 
matching 

Allow users to characterize their 
city (industrial, coastal, 
agricultural, etc.) and receive a 
curated set of interventions 
matched to that profile. 

Surface relevant 
interventions 
without manual 
browsing 

Kaohsiung 

Regional 
filtering 

Filter examples by geography so 
practitioners can find precedents 
from cities in comparable 
regional contexts. 

Increase persuasive 
and political 
credibility of 
suggestions 

Kaohsiung 

Strategic 
intervention 
bundling 

Enable users to select multiple 
interventions and explore how 
they could be strategically 
combined,  surfacing synergies, 
dependencies, and the biggest 
levers within a portfolio. 

Support coherent 
strategy-building, 
not just individual 
action selection 

Dortmund 

Context & feasibility 

Context-fit 
indicator 
(traffic light) 

A traffic-light or scoring system 
assessing how well each 
intervention fits a given city's 
policy environment, 
infrastructure, and economic 
conditions, including basic 
requirements and key enablers. 

Build practitioner 
trust; flag 
mismatches before 
effort is invested 

Dortmund 

Budget & 
timeline 
estimates 

Provide indicative cost ranges 
and implementation timelines per 
intervention. Where possible, link 
to city budget context so users 
can see what is feasible given 
available resources. 

Move from 
inspiration to 
actionable, 
resource-aware 
planning 

Dortmund 

Funding 
discovery & 
signposting  

For each intervention, surface 
relevant funding sources, 
including grants, programs, and 
financing mechanisms, from 
national and regional bodies, and 

Help local 
authorities 
proactively identify 
and apply for 
available funding 
individually or 

Scottish Climate 
Intelligence 
Service 
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Feature Description User need 
addressed Source 

link them by sector/intervention 
type.  

through 
aggregation. 

Obstacles & 
constraints 
flagging 

Identify common barriers to 
implementation for each 
intervention,  political, financial, 
technical, or social, so that cities 
can anticipate and plan for them. 

Set realistic 
expectations; 
support risk-aware 
decision-making 

Dortmund 

Sector gap 
expansion 

Expand library coverage beyond 
transport and energy to include 
industrial transition, agriculture, 
and other underrepresented 
sectors. 

Serve cities whose 
primary challenges 
lie outside current 
coverage 

Kaohsiung 

Impact & decision support 

Emissions 
reduction 
estimates 

Provide an indicative 
quantification of potential 
emissions reductions per 
intervention, to support 
prioritization and 
argument-building. 

Enable 
evidence-based 
prioritization and 
stakeholder buy-in 

Both workshops 

Co-benefits 
display 

Surface economic, health, social, 
and other co-benefits alongside 
climate outcomes. Strengthen 
the case for interventions by 
connecting them to a city's 
broader goals. 

Support 
cross-departmental 
and political buy-in 

Both workshops 

Negative 
effects & 
trade-off 
warnings 

Flag potential negative effects or 
unintended consequences of 
interventions for specific 
stakeholder groups, making 
trade-offs visible and enabling 
more honest, responsible 
advocacy. 

Prevent harm; 
support credible and 
nuanced policy 
arguments 

Dortmund 

Integrated 
cost-benefit 
analysis 

Provide a structured cost-benefit 
framework for each intervention, 
including direct and indirect 
effects, to serve as a tool for 
securing funding and political 
approval. 

Strengthen the case 
for investment in 
specific 
interventions 

Dortmund 

Cross-sector 
impact 
simulation 

Model the comparative impact of 
an intervention across sectors 
(e.g. climate vs. health vs. 
education) to support subsidy 
justification and budget 
negotiations with central 
government. 

Help officials make 
the case for climate 
spending against 
competing priorities 

Kaohsiung 
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Feature Description User need 
addressed Source 

Lever 
identification 

Highlight which interventions 
represent the biggest levers in a 
given city context, and how they 
connect to or unlock other 
interventions. 

Focus limited 
resources on 
highest-impact 
actions 

Dortmund 

Actor landscape & stakeholders 

Multi-actor role 
mapping 

For each intervention, define the 
full set of actors required (e.g., 
companies, utilities, property 
owners, civil society, regulators)  
and specify each actor's role, 
including who should drive 
implementation if the city is not 
the right actor. 

Reveal system-level 
requirements; clarify 
accountability 
beyond municipal 
government 

Dortmund 

Actor-specific 
filtered views 

Allow non-municipal users 
(companies, community 
organizations, utilities) to filter 
the library for interventions 
where they can play a role, with 
context tailored to their capacity 
and perspective. 

Expand the tool's 
usefulness beyond 
city government; 
engage the private 
sector 

Dortmund 

Conflicting 
goals visibility 

Make visible where different 
actors' goals may conflict around 
a given intervention, so that 
trade-offs and political dynamics 
can be anticipated and 
addressed. 

Support realistic 
planning and 
stakeholder 
negotiation 

Dortmund 

Real-world evidence & connectivity 

Richer 
real-world 
example linking 

More clearly connect each 
intervention to real-world case 
examples, including outcome 
data, so the library serves as 
both an evidence base and an 
idea generator. 

Strengthen 
argument-building; 
demonstrate that 
interventions have 
worked in practice 

Dortmund 

City-to-city 
connectivity 

Enable cities that have 
implemented an intervention to 
be directly contactable, turning 
the library into a peer learning 
network and a knowledge base. 

Facilitate direct 
knowledge 
exchange and 
trust-building 
between cities 

Kaohsiung 

Interface & accessibility 

Conversational 
/ chatbot 
interface 

An interactive AI assistant to help 
users navigate the library, 
validate ideas, handle complex 
queries, connect to real-world 

Lower barrier to 
use; bridge gap 
between inspiration 
and action 

Both workshops 
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Feature Description User need 
addressed Source 

implementers, and guide users 
toward the right actor for a given 
intervention. 

Multilingual 
support 

Make the library fully operable in 
languages beyond English. 

Remove language as 
a barrier to access 
across regions 

Kaohsiung 

Usage 
guidance & 
responsible use 
disclaimers 

Provide clear documentation on 
the library's limitations, 
recommended workflow, and the 
essential role of human judgment 
in validating and contextualizing 
AI-generated suggestions. 

Ensure responsible 
use; maintain 
practitioner 
accountability 

Kaohsiung 
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AI for Shared Transition Intelligence 
 

The workshops described in this paper point toward a vision of AI in climate 
governance that extends beyond any individual tool or feature set. The greater 
opportunity lies in creating shared transition intelligence: a dynamic, collaborative 
knowledge infrastructure that becomes more valuable as more cities use, contribute 
to, and improve it. 

The concept of shared transition intelligence is based on a simple yet powerful idea: 
every city working on climate action creates knowledge useful to other cities facing 
similar issues. Currently, most of that knowledge is scattered across local reports, 
institutional memory, and individual practitioners' experiences. AI helps to uncover, 
organize, and share that knowledge on a large scale. 

This is the ultimate goal of the AI Intervention Library. Not just a static database of past 
interventions, but a dynamic system that learns from real-world use, updates its 
understanding of what works and in which situations, and constantly improves its 
ability to help cities identify and take effective action. Every city that contributes by 
documenting interventions, sharing implementation experiences, and giving feedback 
makes the next city smarter. 

Realizing this ambition requires more than just technical development. It calls for 
governance structures that guarantee data quality and proper use; transparency about 
how AI recommendations are generated and their limitations; and ongoing 
collaboration with urban practitioners to keep the tool grounded in the realities of 
climate governance rather than drifting toward abstract optimization. 

It also requires honesty about the environmental impact of AI itself. Generative AI 
systems use significant energy and computational resources [15]. Using AI 
irresponsibly in the name of sustainability would be counterproductive. The approach 
outlined in this paper is designed to intentionally use AI to deliver multiple benefits for 
scaling and accelerating climate action across regions with limited capacity by 
leveraging its generative capabilities to address the specific challenges of invention 
and strategy, where the significant potential benefit of AI assistance lies. 

The workshops and the prototype described in this paper point to six principles that 
should guide the development and deployment of AI tools for urban sustainability.​
​
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Ground AI in causal frameworks, not just data. The value of AI for cities does not 
lie in the size of its training data but in the quality of its reasoning structure. A tool 
that can explain why and how an intervention might work, not just where it has 
been tried, will be fundamentally more useful than one that cannot. The TEF and 
Outcome Logic represent one such framework. The field needs more, and it 
needs them to be interoperable. 

 
Build for the system, not just the city. Climate transitions require coordinated 
action across actors that extend far beyond municipal government [16], [17]. The 
next generation of AI tools should map the full actor landscape around each 
intervention, making clear who needs to act, in what sequence, and where the 
city's role ends and others' begin. An AI that only surfaces what the city can do 
unilaterally describes, at best, only a fraction of the transition. 

 
Think in portfolios, act through causal chains. Individual interventions rarely 
deliver transformational change on their own. The enabling conditions for any 
meaningful activity shift, whether increasing cycling, accelerating building 
retrofits, or transitioning industrial processes, typically require a coordinated set 
of actions targeting different parts of the same causal chain simultaneously. This 
is where causal logic becomes not just analytically useful but practically essential. 
By mapping the enabling conditions that stand between a city's current state and 
its desired outcome, AI can identify not just individual interventions but the 
combination of measures that together create the conditions for change to occur. 
The goal is not a list of good ideas but a coherent portfolio, one where the pieces 
are chosen because of how they interact, not despite it. 

 
Make context the filter, not the afterthought. Participants in both Dortmund and 
Kaohsiung pointed to the same gap: the distance between what AI suggests and 
what a given city can actually implement. Useful AI does not just identify and 
generate possibilities; it assesses their fit against a city's policy environment, 
infrastructure, economic conditions, regional context, and available resources. 
Feasibility is a prerequisite rather than a feature to be added later. 

 
Treat every implementation as shared knowledge. The most powerful version of 
AI for cities is not a tool used in isolation but a system that becomes smarter with 
every use. Cities that document what they tried, what worked, and what did not 
contribute to a growing infrastructure of transition intelligence that benefits every 
city that follows. Realizing this requires shared standards, open data protocols, 
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and governance structures that protect quality and ensure equitable access 
across geographies and languages. 

 
Keep humans accountable, not just in the loop. AI-generated suggestions must 
be validated by practitioners who understand local context, stakeholder 
dynamics, and political feasibility. Responsible use is not a disclaimer to be 
appended at the end; it is a design requirement. The next generation of tools 
should actively support the human judgment process by making trade-offs visible, 
flagging uncertainty, and connecting practitioners to peers who have navigated 
similar decisions. 

​
The immediate priority for tools like the AI Intervention Library is to translate structured 
input from cities into the next generation of development: improved contextual 
filtering, actor mapping, richer decision-support information, and multilingual access. 
Systematic co-creation with practitioners is not a one-off exercise but an ongoing 
requirement, and building the mechanisms to capture, synthesize, and act on city 
feedback at scale is itself a critical next step.  
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Conclusion 
 

The cities that will lead in climate action over the coming decade are not those with the 
most extensive records of past efforts. They are the ones who can move most quickly 
from ambition to implementation, identifying the right combination of policies, 
infrastructure, and behavior changes for their specific situation, securing political and 
financial backing, and learning swiftly from their efforts. It will also be the ones 
recognized for sharing these experiences with others. 

Realizing this potential depends in part on opportunities for cities to learn from one 
another. International city networks such as ICLEI and the Global Covenant of Mayors 
have become important platforms for sharing knowledge, building institutional 
capacity, and scaling promising local experiments to citywide adoption [18], [19], [20]. 
Initiatives such as WWF's One Planet City Challenge go further by providing common 
assessment frameworks that allow cities to benchmark progress against shared 
standards. These networks demonstrate that shared platforms and assessments are 
among the most effective mechanisms for turning isolated local experience into 
transferable transition intelligence.  

AI has a role to play in all these challenges. But its most powerful contribution is not 
only retrospective, by cataloging what has already been tried. It lies in the generative 
ability to help cities imagine and design what needs to happen next, interventions that 
may not yet exist in any database, strategies that emerge from the combination of 
structured knowledge and creative thinking. 

The AI Intervention Library prototype proves this vision is technically feasible. The 
workshops in Dortmund and Kaohsiung show that it is practically desired. What 
practitioners ask for is not a replacement for human judgment, but a tool that broadens 
what they can see and consider, and links their local thinking to a global body of 
knowledge and experience. 

The next generation of AI for cities will not just analyze the past. It will help create the 
future of climate action, and, in doing so, bridge the gap between the climate goals 
cities have set and the changes those goals require. 
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