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Abstract. Juxtaposing incremental solutions can no longer respond to the climate emergency. This
requires integrated approaches that take into account the interdependencies between actors and
combine the levers of transformation—technological, behavioral, regulatory, and financial. The
European Commission has created five Missions under Horizon Europe, reinforcing the coherence
of objectives and means in support of the Green Deal. Notably, the “Smart and climate-neutral cities”
and “Adaptation to climate change” Missions support cities, metropolitan areas, communities and
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Experts that have been working on climate change
and its effects would generally agree that this is a
universe of high nonlinearity. From my experience
as a young researcher in 4-dimensional topology, dy-
namical systems and singularity theory, decades ago,
having later worked with the aerospace sector and,
in the last twelve years, on innovation in the face
of climate change, I have had abundant opportuni-
ties to observe how much the notion of nonlinear-
ity is unfamiliar and counterintuitive to the vast ma-
jority of people, including probably most university
graduates. When it comes to climate change, this is
quite problematic, as linear thinking by default ham-
pers the basic understanding of physical phenom-
ena, of risks and threats, and also of the effects, posi-
tive or negative, of human interventions for climate
change mitigation or adaptation. It is true for cli-
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mate modelling, it is also true when it comes to plan-
ning, implementing innovation roadmaps and to un-
derstanding their actual impact.

Similar misconceptions will also occur when we
think of climate action at different geographic scales.
When we started trying to work as a community
across Europe, a widespread idea was that impact at
scale would naturally result from validating theoret-
ical concepts in research laboratories, testing them
at very local levels, transferring them to markets at
regional and national levels, and that European net-
works would then help them get to the continen-
tal level and beyond. While this is not completely
wrong, it grossly oversimplifies the many ways dif-
ferent scales interact and the complex factors that,
at every level, will challenge assumptions of linear
growth and scaling models. One of the key lessons
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we have learnt, from fifteen years exploring the pos-
sibilities of innovating for the climate, is that the ca-
pacity to progress at the scale of countries and con-
tinents requires long and deep immersions in the re-
alities and singular features of cities, landscapes and
regions.

This short paper could not possibly touch upon all
the dimensions of our experience, or of what join-
ing forces across Europe can bring to climate ac-
tion. The conference L'urgence climatique: un tour-
nant décisif ? (Climate emergency: a decisive turning
point?), organized in March 2024 by the French Acad-
emy of Sciences, gave us the opportunity to provide
a glimpse at what we have been doing with the Eu-
ropean Commission, our community and a range of
stakeholders (L&, 2024). This is an enriched summary
of my contribution to the conference, and an invita-
tion to join us for further exploration of the fast evolv-
ing, urgently needed, but still largely experimental
field of climate innovation.

1. System innovation in the face of climate
change: the Climate KIC approach

Climate KIC (or EIT Climate-KIC before 2025) is an
organization and community, selected in 2009 by the
European Commission through the European Insti-
tute of Innovation and Technology to bring together
and grow the dynamics of innovation in the face of
climate change, at continental, national and subna-
tional levels. It has been gathering universities, re-
search bodies, businesses of all sizes, public authori-
ties, NGOs and others, across some forty countries, as
well as thousands of start-ups, students and profes-
sionals supported through our acceleration and edu-
cation programs.

The foundational hypothesis is that the urgency
and complexity of climate-related challenges require
something different from the traditional approach
to innovation, as shown on the left of Figure 1 be-
low. While there can be rich debates on how, and
where, the notion of “transformation” is relevant to
inspire and guide climate action, with ideological
and political undertones too often associated with
it, what we want to convey here is the necessity of
profound, deliberate and wide-ranging change in the
way communities and organizations are empower-
ing themselves to act. To support in-depth trans-
formation, we need to move towards “portfolios” of

closely connected projects that combine a range of
levers for change, not only technological but also so-
cietal, behavioral, natural, economic, financial and
regulatory.

The scope of Climate KIC’s activities is articu-
lated around six main themes: the built environment,
regional adaptation and resilience, integrated land-
scapes as carbon sinks, regenerative agriculture, just
transformation, waste and circularity. Starting with
hundreds of independent innovation projects, start-
up acceleration hubs and educational programs, we
have evolved over the years towards an integrated
approach on the scale of cities, regions and even
countries.

In programs called Deep Demonstrations (Fig-
ure 2), stakeholders recognize that the climate-
related challenges in their area cannot be decisively
tackled through incremental, siloed approaches. We
work with them to define the scope of these chal-
lenges, explore the range of possibilities to act on
them, and identify their priority objectives. On this
basis, we co-develop together portfolios of diverse
experiments, with their learning cycles, to respond to
the challenges identified in a much more coherent,
precise and deep-probing way. The Deep Demon-
stration methodology will inevitably come in many
variants to address the diversity of specific contexts,
cultures and challenges. It generically consists of
four phases: intent, frame, portfolio of action, and
sensemaking.

In the Intent phase, we work with challenge own-
ers to secure commitment. “Challenge owners” can
typically be national, regional or provincial gov-
ernments, city authorities, sectoral confederations.
However, while the initial commitment from such ac-
tors is essential, a much wider range of local pub-
lic and private actors is convened very early in the
process. Building ecosystems of actors for such pro-
grams is a complex endeavor, in which identifying
and bringing together the relevant actors is only the
starting point, up to the stage where innovation com-
munities are organized and ready to effectively work
on deep systems transformation.

In the Frame phase, we describe together the sys-
tems to be addressed in more detail and from mul-
tiple viewpoints, and we map the needs that lo-
cal actors identify as priorities, barriers, relevant in-
novations to date or in the pipeline; we agree on
leverage points to intervene in the systems; and
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Figure 1. From incremental to transformational. Source: Climate KIC document, 2023.
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For each challenge, we build and
manage a portfolio of 30 — 100
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other levers of change.
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Define the intervention
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We map the systems that need to
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innovation can play a role. We start
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ions’ that can contribute to
m-wide change.

Co-funded by the
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Figure 2. Deep Demonstration schematic structure. Source: Climate KIC document, 2023.

actively engage in mobilizing public funding, private
finance and investment.

In the Portfolio of Action phase, the focus is on
deploying innovative solutions, policy labs, on test-
ing new financial models, on pursuing work around
multi-level governance, interconnected decision-
making, complemented with matching business so-
lutions to demand (notably through accelerator pro-
grams), and with building capacity, upgrading skills,
learning with stakeholders.

The Intelligence phase is not consecutive to the
other three but is more of a permanent, iterative
sensemaking effort, collecting intelligence, business

cases, pursuing financial mobilization in more spe-
cific schemes, implementing or further developing
monitoring, evaluation and learning processes, and
creating assets from all the insights and learning, fur-
ther supporting decision and investment.

Importantly, the Deep Demonstration approach
seeks to go beyond more traditional designs for sets
of projects, where each project is selected, imple-
mented, assessed and funded independently to ad-
dress a single question, and the outcome of the set
is then the collection of results from those inde-
pendent projects. In a portfolio of actions, not only
is the set of questions determined and prioritized
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from a whole system perspective, but the actions
launched to address those questions remain in-
terconnected during the whole program, meaning
that the component “projects” are more interde-
pendent and can be modified, reoriented or further
developed, leveraging progress across the whole
portfolio.

2. System innovation in support of the Green
Deal: the Horizon Europe Missions

This pioneering approach has, by now, become part
of a wider dynamic at European level.

Horizon Europe, the European Union’s current
multiyear framework program to support research
and innovation, has introduced five “Missions”! for
climate-neutral and smart cities (shortened to “Cities
Mission” in this paper); adaptation to climate change
(“Adaptation Mission” in this paper); the fight against
cancer; the restoration of oceans and watersheds;
and the transition to healthy soils. The aim is to move
away from calls for projects launched without com-
plete concertation, spreading expertise too thinly
and generating too little real momentum for progress
in each area, towards better coordinating the Com-
mission’s human and financial resources and its po-
litical and regulatory levers, and involving public au-
thorities, businesses, farmers, investors, citizens and
researchers more actively and systematically.

The Missions support the Green Deal for Europe,
with a 2050 horizon including climate neutrality, and
a mosaic of objectives for 2030. Brandished by its
opponents as a red, even yellow or brown rag, the
Green Deal has nevertheless marked a step forward
in taking political account of scientific realities, with
a tree structure of clearer and more coherent objec-
tives?. Although the Missions are an exceptional in-
vestment at the global level, it will take a thousand
times more investment to achieve decarbonization
or resilience in supported areas, by blending pub-
lic and private funds in multiple ways. However,

https://research-and-innovation.ec.europa.eu/funding/
funding- opportunities/funding- programs-and-open- calls/
horizon-europe/eu-missions-horizon-europe_en.

2https://ec.europa.eu/commission/presscorner/api/files/
attachment/869414/Architecture_Factsheet EN.pdf.

they will give cities and regions the capacity to di-
rect, structure and use this funding to achieve cli-
mate neutrality and resilience. This is an enormous,
essential task. Conceiving and managing a hundred
million-euro projects or one hundred-million-euro
investment plan are very different endeavors.

As Climate KIC, we have been involved in large
projects with all Missions except for the Cancer Mis-
sion (so far). In this paper, I will focus more on our
work with the Cities and Adaptation Missions.

2.1. Working with the Cities Mission to accelerate
decarbonization of cities and metropoles

The EU Cities Mission has proposed that European
cities should come out of the woods and state if
they were aiming for carbon neutrality by 2030,
subsequently selecting 112 of them for support to-
wards that target. Climate teams in some of Europe’s
most engaged cities questioned the stated objective:
“Carbon neutrality in 2030? Even if you multiply what
we are currently doing by three or five, it is totally
out of reach”, to which the answer was, “It might well
be, but it is indeed not a question of merely multiply-
ing what you are currently doing within each unit or
each program”. Indeed, one of the first tasks to radi-
cally accelerate decarbonization trajectories is to re-
think multi-level governance and cross-silo decision-
making. More than 350 cities and metropolitan areas
responded to the Mission’s call for expression of in-
terest, which came as a surprise to many, and as a
strong signal, since selection by the Mission did not
in itself entail funding, and submitted expressions of
interest were announced publicly in almost all cases.

Despite a plethora of information on multiple pa-
rameters and variables, cities remain ill-equipped
to make decisions that involve multiple dimensions,
sectors and services. A classic, but still valid exam-
ple is that in most cities, one could very well have
green roofs on fire and flooding in the streets at the
same time. Neither the green spaces department
nor the water management department is structured
to manage interdependent problems on their own.
They would therefore need to first deconstruct, and
then reconstruct the indicators, management and
arbitration mechanisms to better connect and inte-
grate these green and blue grids into the city. More
generally, each of the actor groups in a city or a region
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has access to certain levers of action and not to oth-
ers. And each tends to treat the boundary conditions
and limitations over which they have no control as
external, immovable constraints. System approaches
make it possible to re-internalize and relax these con-
straints, so that we can respond collectively to the
needs using all levers available to the entire range of
actors.

Mayors and presidents of regional or metropolitan
councils need to give their departments and units the
explicit mandate and the capacity to work together
on transformation, prioritizing cross-departmental
impact objectives, while avoiding excessive expecta-
tions that can be counterproductive. But breaking
down silos is a heavy-lifting endeavor that requires
a long dialogue process. Conversely, such transfor-
mational initiatives must not be entirely dependent
on political support, to enable consistency of action
on transformations that typically extend beyond the
duration of an elective mandate. In fact, while clear
impulsion and support from elected leaders are es-
sential in terms of prioritizing such initiatives, most
of the actual work with local authorities will be done
with civil servants and technical bodies.

While one hundred or so cities across Europe
might not seem to be a large number, success for
all of them in reaching or strongly approaching the
2030 target would mean that 12% of Europe’s popu-
lation would be on accelerated decarbonization tra-
jectories, making for a rich set of lessons available to
all other European cities.

NetZeroCities® is the backbone project for the im-
plementation of the Cities Mission. It is a service
platform, implemented by a consortium of 33 organi-
zations, led by Climate KIC and supporting the Cities
Mission. It supports the cities and metropoles se-
lected by this Mission (including 9 in France) and fa-
cilitates access to the solutions they need to achieve
their climate neutrality objectives, in a socially inclu-
sive way. The first major step is the establishment of
“Climate City Contracts” (CCC). The CCC brings to-
gether three interdependent components: a shared
ambition, an action plan, and an investment plan,
all three with a 2030 horizon. Developing a CCC re-
quires intensive dialogue between municipal teams
and with many partners. To date (December 2025),

3https://netzerocities.eu/.

ninety-two cities have submitted their plans and ob-
tained the Mission’s Label. The Label officially rec-
ognizes the relevance and quality of a city’s climate
planning. The city can then use it as a lever to further
involve citizens, stakeholders and investors.

After the labelling, the next phase of NetZeroCities
helps cities to acquire the knowledge and capacities
necessary to implement their plans. This includes
support by city support groups; working groups fo-
cused on critical areas, such as just transitions or cit-
izen engagement; peer-to-peer connections across
different cities, both structured and informal, includ-
ing through a twin cities program coupled with cities
in the Mission.

Going deeper, a Pilot Cities program then aims, in
the specific context of each city, to overcome the ma-
jor blocks on the road to rapid decarbonization. The
program in its globality aims to address all urban sys-
tems contributing to climate neutrality. The selec-
tion of pilot cities therefore takes into account the
complementarity between proposed projects. The
resulting set of innovative solutions should then be
ready for implementation and upscaling. Learning
throughout the program will develop capacities and
skills, at the level of each city and between the pilot
cities.

The next step is an Enabling City Transforma-
tion program. This focuses on implementing inno-
vations necessary for the transformation of the city
as a whole. Here again, the selection will consti-
tute a portfolio of transposable interventions, which
respond to the challenges that frequently emerge
across the cities of the Mission, with a view to broader
scalability in the medium and long term.

It is increasingly clear that these transformation
processes cannot be financed primarily by the cities
themselves. After completing work on their Climate
City Contracts, public authorities for large cities or
metropoles have been able to estimate that even if
their whole budget in the upcoming years were allo-
cated entirely to decarbonation, which will obviously
not happen, they would cover only 10% of the cost
of decarbonation. What municipal finance can en-
able must be multiplied by combinations of grants,
public financing and private capital. The Climate
City Capital Hub, developed by NetZeroCities with
the European Investment Bank (EIB), provides tech-
nical and financial assistance to cities that have re-
ceived the Mission Label, to facilitate capital flows to
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fully implement climate action plans. It equips cities
with several tools to navigate the options for rais-
ing funds, loans and financing for sustainable urban
development, including: a knowledge repository of
investment plans, innovative financing mechanisms;
an interactive financial guidance tool, to identify the
most suitable sources of financing for their projects;
and a climate investment tool, which assesses the
economic viability and potential climate impact of
projects.

The fact that dozens of cities and metropoles have
each drafted ambitious, detailed and prioritized ac-
tion plans to achieve climate neutrality, with the will
to invest simultaneously in all components of this ac-
tion plan, is already a remarkable step forward. One
should be fully aware of the long and steep road that
separates this step from a real organizational and op-
erational capacity to finance the implementation of
such plans, to accelerate them in a systemic and evo-
lutionary way, with all that it entails in terms of inter-
dependencies, iterations and hypotheses that need
to be confirmed, invalidated or refined on a sustained
basis. We can no longer treat the financing of tran-
sition as an externality, as a ready-to-use tool once
cities are clear about their transformation trajecto-
ries. Financing must be an integral part of systemic
transformation; it cannot be worked on exclusively
within the financial sector, whether public or pri-
vate, but it must experiment, question its limits and
evolve in direct interplay with the other levers of ur-
ban transformation.

This embedding of financial components in the
climate trajectory of cities requires profound changes
within municipal administrations, where financing
and investment mechanisms remain modelled on or-
ganizational silos and on the fragmentation of objec-
tives and indicators. And cities need support from re-
gional and national governments, in terms of com-
mitment and of dedicated resources. However, this
work cannot be limited solely to operations sup-
ported by the public authorities. If the bulk of fund-
ing for decarbonization is to come from private play-
ers, it is important to involve them in investment
funds. But this will not be sufficient if they, them-
selves, remain within the traditional logic of perfor-
mance and profitability. All this requires both the
ability to respond to the specific contexts of each city
and the essential pooling of effort and experience at
regional, national and European levels.

In Spain, the citiES 2030 # platform provides Span-
ish cities with an instrument that amplifies the ben-
efits brought by the Cities and Adaptation Missions
and anchors them fully in the national landscape.
The citiES 2030 platform is promoted by the Min-
istry for Ecological Transition and the Demographic
Challenge (MITECO) through the Biodiversity Foun-
dation and the Spanish Climate Change Office, and
is developed by Climate KIC and the Centre for Tech-
nological Innovation for Human Development of the
Polytechnic University of Madrid (itdUPM). It facili-
tates multi-stakeholder collaboration between cities,
public sector bodies, the private sector, academia,
civil society and citizens; articulates collaboration
at multiple levels—European, national and local—in
line with the Cities and Adaptation Missions; pro-
vides a range of services tailored to cities and their
stakeholder ecosystems, including summer schools,
citiES 2030 breakfasts, climathons, training jour-
neys, support for the drafting and implementation
of Climate City Contracts (CCC), strategic communi-
cation, exchanges between cities (within Spain and
with European cities), support to structure plans for
financing the transformation involving players from
the financial sector.

More broadly, it promotes dialogue and the cre-
ation of multi-city initiatives and programs, offer-
ing services to implement the portfolio of intercon-
nected projects within each city and develop collab-
orative programs between the cities and organiza-
tions involved in the platform. One of its flagship
activities is a massive energy renovation program
with a target of 100,000 home renovations per year.
The citiES 2030 platform was initially inspired by the
Deep Demonstration work in Madrid, by the Span-
ish platform EI dia después (The Day After) bringing
together four communities including one on urban
transformation. Its development was boosted by the
formal launch of the EU City Mission and a motion
from the Spanish Senate to promote climate neu-
trality in Spanish cities within the framework of the
European Cities Mission and the citiES 2030 initia-
tive. The citiES 2030 platform currently gathers the
seven Spanish cities supported by the Cities Mission
plus ten others, of variable sizes, with more expected
to join.

4https://cities2030.es/.
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Other national platforms in support of accelerat-
ing city decarbonization, often coupled with climate
resilience, have been operating or are being devel-
oped notably in Sweden, Poland, Romania, Austria.
In countries such as France, where active city net-
works exist and quite a sophisticated set of frame-
works and rules plays a prescriptive and normative
role in climate and energy objectives and indica-
tors, it could be very relevant and powerful to cou-
ple the integrated approach underlying EU Missions
and systemic initiatives such as Deep Demonstra-
tions with the elaborate analytical instruments with
which all regional and local authorities and adminis-
trations have to comply, and to do so with the sup-
port of permanent national platforms where collab-
orations and joint experimentations by regions and
cities are at the core, and national bodies can identify
where their investment, regulatory role and capacity
to provide data, assistance and resources would be
the most effective and needed.

2.2. Working with the Adaptation Mission to
design and enable the implementation of
pathways to regional climate resilience

The Adaptation Mission supports the implementa-
tion of the European Strategy for Adaptation to Cli-
mate Change, which aims for smarter, faster and
more systemic adaptation. More and more regions
are calling for climate mitigation and adaptation to
be combined with climate justice, sobriety, circu-
larity and biodiversity. A sociologist once remarked
that the net-zero carbon objective could not claim
to form a new social contract just by itself. This
could be debated, but the observation was quite to
the point. When it comes to adaptation, the parame-
ters, variables and metrics are more diverse than for
mitigation, and the objectives depend more on soci-
etal choices and the place-specific priorities of each
country or region, even though global perspectives
remain essential—hence the focus on regions and
communities.

In contrast to the Cities Mission, the Adapta-
tion Mission has not started by selecting the regions
it will support. It has drafted a charter, signed by
more than three hundred regions and communities
to date. Its support for the regions is then being
implemented through calls for Horizon Europe (HE)
projects. And the overall coherence of this support
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Figure 3. The Regional Resilience Journey map (Path-
ways2Resilience). Source: Climate KIC/Pathways2Resil-
ience document, 2024.

across HE Adaptation Mission calls and activities is
explicitly put forward, from the design of the calls to
the selection, implementation, dissemination, syner-
gies and complementarities between projects.

One of the Adaptation Mission’s backbone
projects, Pathways2Resilience® (P2R) will support
a hundred regions in building a shared vision of their
future regional resilience journeys (Figure 3). Each
pathway will be broken down into an action plan that
can be implemented across sectors and territories,
with coherent monitoring, evaluation and learn-
ing systems and the development of an investment
plan to finance the pathway. The methodological
framework is common to all regions. As Climate KIC
is the coordinator of both NetZeroCities and Path-
ways2Resilience, we have made sure that the frame-
work between the two projects would be as shared
or mutually compatible as possible, to foster syner-
gies for cities and regions and to make outputs and
outcomes from both projects easier to action and
disseminate consistently. However, the framework is
highly modulable according to different contexts and
aspirations. As with NetZeroCities, the process must

Shttps:/ /www.pathways2resilience.eu/.
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above all emanate from the region and be guided by
its “desirable futures.”

As much as access to a series of training mod-
ules, to an adaptation finance innovation lab (involv-
ing nine pilot regions for real-circumstance develop-
ment and testing) and to a detailed practical toolbox,
Pathways2Resilience puts emphasis on innovation
practice groups that aim to support the locally led
formulation of shared visions, pathways and inno-
vation agendas, to build on existing knowledge and
best practice, but also to foster and facilitate cross-
regional exchanges about regional adaptation across
similar challenges and widely different contexts. A
first batch of forty Europe regions and communi-
ties was selected in the summer of 2024, gathering
a total population of 53 million; the P2R project will
have supported sixty more within its lifetime. Like
other projects selected by the Mission Adaptation,
P2R is taking the lens of Key Enabling Conditions for
climate adaptation (access to knowledge and data;
governance and engagement for innovation; behav-
ioral change and empowerment; local economic sys-
tems; finances and resources) and cross-sectoral Key
Community Systems (critical infrastructure; health
& wellbeing; water management; land use & food
systems; and a connection system of ecosystems &
nature-based solutions).

In the downstream part of the Adaptation Mis-
sion’s portfolio, a family of seven “Innovation Ac-
tion” projects, generally centered each on one Eu-
ropean biogeographical region, is testing, refining
and evaluating nature-based solutions on site and
in real life. Not only are technologies validated, but
also uses, economic models, regulatory barriers, be-
havioral patterns, and more. Climate KIC is ac-
tively involved in three of these projects (NBRACER®
in the Atlantic region, DesirMED? in the Mediter-
ranean region, ARCADIA® in the Continental region).
Each project has engaged eight regions not only as
hosts for experiments, but as full-fledged consortium
members. In the 24 regions involved, each solution
is explored from the outset as a link in the regional
journey towards resilience. What is the real impact

Bhttps:/ /mbracer.eu/.
https:/ /www.desirmed.eu/.

8https:/ /www.arcadia-adaptation.eu/.

of such solutions? Under what conditions do they go
beyond “no regret” measures? How should knowl-
edge and expertise in the physical and technologi-
cal dimensions of solutions be much more closely,
and realistically, coupled with factors linked to social
dimensions, economic, financial, behavioral, regula-
tory, cultural, all of which have a major influence on
the actual impact of solutions over time, but are of-
ten very incompletely understood and assessed, sep-
arately and even more in their combinations and in-
teractions? Answering such questions is key to un-
locking the required investment levels and to repli-
cating and transposing such solutions on a larger
scale.

Being deeply involved both in upstream and
downstream projects within the Adaptation Mis-
sion’s portfolio allows us to work concretely with
regions and communities on how to connect differ-
ent spatial and temporal scales. For instance, each
of the demonstration sites in the above-mentioned
Innovation Action projects is concentrated in small
areas (generally ranging from a few hectares to a few
square kilometers). Aiming for a deep, comprehen-
sive understanding of the actual solutions tested in
real-life contexts demands to delve into the specifics
of places, engaging with very local expertise, notably
in regions such as Flanders where the social culture
itself is highly focused on local and hyperlocal scales.
At the same time, one core objective of these projects
is to identify how relevant nature-based solutions
could, and should, be much better streamlined and
leveraged to accelerate regional resilience journeys.

Part of the work is then to make clearer and more
tangible the interplay between local experimentation
and learning, as delivered in demonstration sites,
and the development of the pathways to resilience
at regional levels, not only conceptually but, most
importantly, in the actual practice of all stakehold-
ers involved. Concrete reflection and collaboration
work across the regions involved in these projects
is no less important, notably to test how the wealth
of knowledge created during the projects’ lifetime
does not end up as mere reports gathering dust on
shelves, but can be effectively turned into a keyboard
of possibilities, further inspiring relevant solutions
for communities within and beyond those regions,
and into actual guidance to implement them in ways
that make the best of their potential impact on cli-
mate resilience.


https://nbracer.eu/
https://www.desirmed.eu/
https://www.arcadia-adaptation.eu/
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Obviously, this work also requires building consis-
tency of action across different time scales as well.
There is real urgency to make visible the first lessons
learnt and progress made in actual sites, to main-
tain and grow the momentum and citizen engage-
ment generated by preceding projects (for instance
in Porto with the URBINAT project). There is also a
pressing need to challenge and improve, or to sub-
stantiate and validate, choices made by incumbent
political leaderships and public administrations, so
that the learning and determination to act can be
anchored and made more sustainable beyond polit-
ical mandates, while it is acknowledged that achiev-
ing regional resilience will happen over longer time
scales.

Reconciling and integrating the local and the re-
gional, the short, the medium and the longer terms in
climate adaptation are, once again, a matter of break-
ing silos, not only between different organizations
and units but also between the priorities and objec-
tives set within organizations and units themselves.

3. Of the role of data for climate action

The use of data in support of climate action is a crit-
ical issue, as mentioned in a short paper Hervé Le
Treut and I wrote in 2023 on the potential of climate
data (Le Treut and Lé, 2023). Identifying, collecting,
understanding, organizing, connecting Earth Obser-
vation data, historical data, traditional or indigenous
data, on physical and socio-economic dimensions,
on causes and impacts, and making them accessi-
ble, intelligible and actionable by multiple actors in
regions and communities, is an extraordinarily com-
plex, daunting task but an essential requirement. Re-
gional and local actors need to be able to base their
decisions on data that they trust and consider rel-
evant, and to acquire the capacity to appropriate it
and take action.

Several years ago, the Horizon 2020 MARCO
project that I coordinated (also cf. its sister project
EU-MACS) was a pioneering attempt to better un-
derstand the current state and the potential of the
European market for climate services, on which
opinions were markedly divergent at the time (Le
et al.,, 2020). One of the main points that MARCO
amply confirmed was the gap between the way this
emerging climate services market was conceived and
structured by the supply side (data providers and the

chains of downstream service developers, providers
and purveyors) and how it was actually perceived by
the demand side, which mostly struggled to identify
which services could be truly relevant to the actual
needs as users experienced them, and how.

Certainly, in recent years, significant progress has
been made through the adoption of more detailed
regulations that have boosted the demand for cli-
mate services (under that name or others) and their
use. We would, however, challenge the assumption
that more explicit regulatory demands, while neces-
sary, are sufficient in themselves to unlock the po-
tential impact of services for climate mitigation and
adaptation. There is still, in our experience, a loss in
translation at multiple levels of the value chains be-
tween data and action by decision-makers and final
users.

In addition to the promising work being engaged
around data and monitoring, evaluation and learn-
ing (MEL) within Innovation Action projects, for in-
stance in Nouvelle-Aquitaine as part of the NBRACER
project, it is worth mentioning a few more Horizon
Europe projects which aim to ensure that climate ser-
vices are modelled on the real information needs of
local authorities.

One of them is VALORADA?Y, part of the Adapta-
tion Mission portfolio, which aims to raise awareness
of the untapped potential of existing data in effec-
tively adapting to climate change, through a compre-
hensive approach that integrates technical and gov-
ernance perspectives, seeking to create interdepen-
dencies between various types of data, notably em-
phasizing the importance of ground data for climate
analyses, observation, and tool validation. The co-
development of data manipulation tools and climate
data, and further capacity-building, scalability and
replicability activities, are done with public author-
ities and local service developers across several Eu-
ropean regions.

Taking a complementary perspective, the PRO-
TECT!® and PCP-WISE!! projects apply innova-
tion procurement instruments, in this case pre-
commercial procurement (PCP) as adopted and

9https:/ /valorada-project.eu/.
101’1ttps://www.protect—pcp.eu/.

Hhttps://pcp-wise.eu/,


https://valorada-project.eu/
https://www.protect-pcp.eu/
https://pcp-wise.eu/
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further developed by the European Union, to cli-
mate services, both for adaptation and for mitiga-
tion. From a current state where the identification
of needs for climate-related data is generally incom-
plete and scattered across administrative units of
public bodies, leading to the purchase of isolated
tools that imperfectly meet the needs and are un-
derutilized, the aim is to move to a more integrated
expression of demand at an organizational and, fur-
ther, local or regional level, that can generate both
greater clarity and a critical mass of users for climate
service providers. The PCP process shall then allow
potential service purchasers and service providers to
build a joint understanding of the needs and of the
current and near-future capacity to address them,
and to test assumptions through R&D, before ac-
tual tenders can be issued at the end of the projects,
enabling more strategic and effective procurement
from public organizations.

4. System innovation for regional
transformation: learning from
Deep Demonstration initiatives

As previously highlighted, for the systemic transfor-
mation of a region, it is essential to be anchored in its
specific characteristics. As an organization and com-
munity with constantly evolving membership work-
ing across Europe and beyond, Climate KIC is seen
as neutral in the local landscape. Our role is not
to choose between opposing sides. It is to support
the region and its components to define, with suf-
ficient detail and diversity of perspectives, what are
the desirable futures they can envision across their
diverse identities and needs and they want to choose
from; what systems do they need to transform in in-
tegrated ways to open pathways to such futures; and
how to design, through innovation portfolios, and
enable roadmaps to implement those pathways. This
allows us to convene stakeholders to open dialogues
of which no one holds full control and ownership.
But if we are to support far-reaching and demand-
ing transformations, to turn methodologies and con-
cepts into actual moves towards positive climate im-
pact, we need to immerse ourselves in the region, the
ways it breathes, its specific tensions and contradic-
tions. This is what inspires the Deep Demonstration
approach and must guide how to land it into the re-
ality of places.

A region’s identity can be a driving force, if it is
not used as a tool for exclusion. Take the example of
Gipuzkoa, the smallest Spanish province and one of
the seven traditional Basque provinces. In its global
strategy Etorkizuna Eraikiz (Building the Future),
the provincial government describes the “Gipuzkoa
Model” as the conjunction of values and capacities
of the province, that explains how its economic and
social development has been built, and forms the
basis for the shared construction of the future of
Gipuzkoa. Those values and capacities are (a) the
leadership, vitality and capacity for cooperation of
Gipuzkoan society, a high level of social capital; (b) a
recognized socio-economic model, which success-
fully combines wealth creation and social protection,
and promotes balanced development in the terri-
tory and a supportive community, with a Basque cul-
ture and its own language; and (c) a future anchored
in the principles of competitiveness, equality and
collaboration.

Interestingly, the strategy is not primarily struc-
tured in terms of priority sectors but in terms of
coherence with the Gipuzkoa model, of collabora-
tive governance, a new public agenda based on col-
laboration and experimentation, and of generating
democracy, trust and public value. The strategy is
then divided into three layers: a space for delibera-
tion; a layer consisting of 11 reference centers and
strategies, which are collaborative workspaces gen-
erating their own ecosystems, one of them, Naturk-
lima, focused on climate change; and a space for ex-
perimentation. It is a particular challenge to explore
transformation trajectories for the climate in such a
mental, political and social framework. While the
Gipuzkoa strategy is ambitious, provincial authori-
ties did not yet feel that it was sufficiently defrag-
mented and concrete. This is how a Deep Demon-
stration program12 was designed with Climate KIC,
where the province wanted to make deeper progress,
focusing on two “missions”: sustainable food and
new forms of mobility. The structure of the program
integrates all the categories of players involved, and
also the three main levels of governance: the Basque
Country, Gipuzkoa, and the development agencies in
each of the valleys.

L2https:/ /www.climate-kic.org/spotlight-initiatives/
gipuzkoa/.
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In Ireland, the agri-food value chain accounts
for 37% of Irish greenhouse gas emissions. Our
ongoing Deep Demonstration program'® with the
Department of Agriculture, Food and the Sea, cur-
rently engaging with further ministries and agen-
cies, aims to reconcile prosperity for farming and
rural communities, sustainable business models for
agri-food and bio-based industries, and ambitious
climate targets.

A complete mapping of the agri-food system has
been carried out. The choice of priority trajectories
was then made by the Irish stakeholders, and this
process was conducted in a very inclusive way, re-
sulting in the definition of seven “flagships”, some
overarching and structural (“Vision 2050: re-imagine
Ireland’s land and agri-food system”, “Foster innova-
tion and investment in new value chains to diversify
the sector”), others with more focus on thematic
areas (“Promote circular bioeconomy models in re-
gions and multiple value chains”, “Diversify incomes
through a carbon farming and nature credit frame-
work”) or specific value chains (“Produce and certify
climate-neutral beef”, “Accelerate emission reduc-
tion and sustainability in dairy farms”, “Grow and
diversify the tillage sector”). For example, flagship
no. 6 works with the dairy sector with several ma-
jor projects: defining what “fully sustainable dairy
production” means, demonstrating emissions reduc-
tions with stakeholders from dominant and alterna-
tive systems, and informing Irish and European poli-
cies. The list of these seven flagships may not be very
vegan, but it is ambitious, concrete and motivating
for the players involved, and also verifiable in terms
of real impact. Implementation must then take place
with a selection and clustering from 280 project ideas
on the ground and with partners all along the value
chain. The Irish Deep Demonstration is the first
to have entered the implementation of the Activity
Portfolio phase.

A third program will allow to introduce a vi-
sual tool that can help design innovation portfo-
lios. Slovenia is a pioneering country in the cir-
cular economy at the international level, having
led some two hundred advanced circularity projects
across the country. However, its government fully

B3https:/ /www.climate-kic.org/sustainablefoodireland/
transforming-irelands-agri-food-system/.

understands that going from that point to achieving
near-circularity across the entire national economy
is a massive change in nature, not merely a quantita-
tive scaling problem. This was the reason why, after
along period of discussing and building mutual trust
and understanding between the multiple Slovenian
ministries and public organizations involved in cir-
cularity projects, Climate KIC and the EIT Raw Mate-
rials KIC, the decision was made to engage in a Deep
Demonstration program'* that could enable such a
change of scale and scope.

We agreed on a representation of the systems to
be transformed based on three constituent elements:
(a) four priority value chains: Built environment, Mo-
bility, Food systems, Forest products—wood indus-
try; (b) five levers to make the transformation possi-
ble: Education & training, Public policies & procure-
ment, Entrepreneurship, support for SMEs & busi-
ness models, Science, research & technology, Finan-
cial architecture; and (c) four levels of intervention
to drive this transformation: Awareness & capac-
ity, Behavioral change, Structural change, Redefin-
ing paradigms—creating the conditions for change.
These elements form the three axes of a 3D represen-
tation. Through broad consultation, a series of “posi-
tions” emerged, i.e., points in the systems where one
can concretely intervene, experiment and catalyze
the transformation towards near-circularity. In the
very simplified diagram below (Figure 4a,b), some of
these “positions” are mentioned and graphically rep-
resented along the three axes.

Finally, one can refine the representation by show-
ing all existing projects that are relevant to the cir-
cularization of Slovenia, and then identify by pro-
jections where new projects, capacities and exper-
tise need to be developed to build a comprehensive
and consistent portfolio of interventions across the
system. This kind of representation requires time
and practice to acquire familiarity and precise agency
with it, but it then helps to design actual innovation
portfolios, connected and integrated, which together
meet the needs to get closer to the targeted systems
transformation.

W https:/ /www.climate-kic.org/ circularslovenia-2-2/.
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Go where building professionals (from engineers, property developers to builders) are trained
Go where Nature Base solutions are the base for urban regeneration
Go where entrepreneurs are supported in creating business models linked to sustainable construction

Go where demolition waste is managed by disassembly

Go where there are rules (incl. GPP) on eco-design, use of SRM for construction and
reuse/adaptation of buildings and infrastructure

Go where there are labels for buildings with SRM-based materials, run by a platform (eg. BREEM)
Go where materials passports are supported and databases (waste and products) are connected

Go where there is financial support to circular business models and practices
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Go where financial architecture mechanisms (ie. incentives or taxes) lead to more sustainable

Go where spatial planning and urban regeneration is connected with sustainable built

Go where there are no greenfield investment developments

Figure 4. Simplified representation of a problem space (Deep Demonstration in Slovenia). Source: Deep demonstration of a
circular, regenerative and low-carbon economy in Slovenia: implementation of Phase 2, Del 2.1 (April 2023).

5. Enabling and boosting “concrete”
climate-relevant innovation

The projects and initiatives described above ob-
viously all strive to be anchored in reality, provid-
ing communities and organizations with actionable

schemes, methodologies and knowledge, creating
actual space for their collaborative systemic ap-
proaches, and empowering them to create impact-
ful solution portfolios. However, some more exam-
ples of specific activities (arbitrarily sampled among
hundreds) might help the reader visualize more
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“concretely” the range of innovations that Climate
KIC has catalysed, nurtured or boosted over the
years.

Thousands of start-ups across Europe and, in
the last few years, on other continents have ben-
efited from our climate acceleration programmes.
A few examples of supported innovation include
wood fractionation to enable circular bioecon-
omy (Chrysalix Technologies/Lixea), low-carbon,
high-performance computing (Qarnot), precision
monitoring of ecosystems, vegetation and carbon
(OPENFORET), high-energy density solar technol-
ogy (Naked Energy), home thermostats and intelli-
gent cooling (tado®), electrically powered personal
mobility (Lilium, Volocopter), automated wind-
assisted propulsion systems for maritime transport
(bound4blue).

Among the many collaborative projects born
within the Climate KIC community, let us men-
tion the early, pioneering CarboCount'® and Carbo-
CountCity (precision monitoring of greenhouse gas
sources across large forested regions and across met-
ropolitan areas respectively—lead CEA/LSCE; fed
notably into the Low Carbon City Lab programme,
LoCaL'®), OASIS (open-source climate risk moni-
toring frameworks, involving major insurance and
reinsurance companies, which was further devel-
oped by OASIS LMF!7), WINnERS and ARISE (pro-
tecting smallholder farmers in Africa and building
climate-resilient agricultural supply chains—lead
Imperial College London; with further developments
to this daylg), Climate VAR!® disclosing the risks to
companies’ assets under the Task Force on Climate-
related Financial Disclosures—Carbon Delta and
Climate KIC; further developed and deployed by

5 https://anr.fr/fileadmin/documents/2015/posters/Poster_
CarboCount.pdf.

18https:/ /www.climate-kic.org/news/ curbing- carbon- cities-
climate-finance-get-connected/.

7https://oasislmf.org/.

18https:/ /www.imperial.ac.uk/business-school/faculty-
research/our-research/research-impact/how-take-the-risk-out-
farming/.

Bhttps:/ /www.msci.com/documents/1296102/16985724/
MSCI-ClimateVaR- Introduction- Feb2020.pdf/foff1d77-3278-
e409-7a2a-bf1da9d53£30?2t=1580472788213.

MSCI), Cool Farm Tool?® (standardised metrics for
the framing sector on greenhouse gases, biodiversity,
water use, and food loss and waste), SATURN?! (en-
abling economically sustainable, multi-functional
land use around three cities, based on landscape
identity—lead Fondazione Edmund Mach), LOOP-
Ports?? (transitioning to a circular economy in the
port sector—lead Fundacién Valenciaport; fed no-
tably into ongoing Deep Demonstration in Lavrio®
and CO-WATERS?* project), SuSMo?° (lifting barriers
to the implementation, monitoring and evaluation of
shared mobility—lead Cenex Nederland), Reboost?®
(developing resilient and robust sustainable develop-
ment strategies in three lignite-dependent regions—
lead Potsdam IK; early seed of a rich portfolio of
current post-coal projects linking to the European
Just Transition Mechanism), or the Horizon Europe
projects ClieNFarms®’ (co-developing and upscal-
ing systemic, locally relevant solutions for climate-
neutral and climate-resilient sustainable farming—
lead INRAE) and Credible?® (building consensus on
the methodologies to maximize the capacity of soils
to act as carbon sinks—lead Climate KIC). Larger ini-
tiatives, such as those described in previous sections,
also abound in concrete case studies, from regen-
eration through natural urban spaces in Ukraine?’
(Bucha Forest Classroom, with EIT Community
New European Bauhaus) or lighthouse districts for

20nttps://coolfarm.org/.
2lnttps:// sites.google.com/fmach.it/saturn- project/home.

22nttps://circulareconomy.europa.eu/platform/en/good-
practices/loop- ports-driving- circularity- port-sector.

23nttps://hradf.com/wp-content/uploads/2023/10/Green-
Port-Lavrio-flyer_DIGITAL.pdf.

24https://www.co-waters.eu/.

2Shttps://cleantech.bg/en/project/susmo-shared- mobility-
transition-guidance-tools/.

26nttps:/ /www.climate- kic.org/news/lignite- regions- just-
transition/.

2Thttps://clienfarms.eu/ and https://www.climate-kic.org/
news/towards- climate-neutral-agriculture- system-insights-
from-clienfarms/.

28nttps:/ /www.project-credible.eu/.

2https:/ /www.climate- kic.org/news/how-a-ukrainian- city-
is-finding-resilience-in-nature/.
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low-emission collective heating systems in Leuven3’

(as part of the Deep Demonstration of Healthy, Clean
Cities) to piloting sustainable construction and green
budgeting in Zagreb®! (with NetZeroCities).

6. A few insights from the first fifteen years of
the Climate KIC journey

A complete overview of what Climate KIC’s journey
to date has been would widely exceed the scope of
this paper, and other documents published by Cli-
mate KIC will do it more comprehensively and from
an organizational perspective. I will therefore limit
myself to a few personal insights.

The European Institute of Innovation and Tech-
nology was proposed by the European Commission
and established in 2008. The first three Knowledge
and Innovation Communities (KICs) were selected
through competitive calls at the end of 2009, Climate
KIC being the community chosen to work on the
topic of climate change. As there was no economic
sector focused on tackling climate change and its
consequences, and no large, interconnected market
beyond a few emerging niche markets, the very no-
tion of focusing on a growth and job agenda around
climate change was challenged by some as hardly be-
ing realistic. In parallel, it is fair to say that the cre-
ation of KICs was initially seen by some public and
private organizations primarily as a new source of
EU subsidies that could add to existing R&D funding
mechanisms.

While none of the above was groundless, what
quickly emerged was that Climate KIC should not be
yet another traditional counter to apply for project
subsidies or start-up grants. One of the reasons was
that markets for solutions were mostly immature, la-
tent or even non-existent, and that they would not
develop merely out of push from the technological
side or of economic demand. There was also very
early awareness that the nature and complexity of
climate-related challenges would probably require
something other than an accumulative approach,
based solely on the addition of point solutions and

30nttps:/ /www.climate-kic.org/news/leuvens-lighthouse-
districts-green-heat/.

3lhttps:/ /www.climate- kic.org/news/netzerocities- zagrebs-
model-for-sustainable-urban- transformation/.

incremental progress, and that technology would not
be the only lever to activate to foster innovation at
scale and in time.

The systems narrative was present from the very
first phases of Climate KIC’s history. It is quite inter-
esting to observe that although Climate KIC has been
one of the most constantly changing and evolving in
the family of KICs in terms of community members,
organizational structure and formats, programs, ar-
eas of work and more, some of the fundamental as-
sumptions were already present from the onset.

In the first ten years, innovation projects of all
sizes were selected through competitive calls on a
range of topics. In the very first phase, we all had
to explore together whether there was appetite and
potential to generate a critical mass of innovative
ideas, and proposals were very eclectic in scope and
evaluated essentially on their individual merits, not
yet in a project portfolio logic. The same applied
even more to the selection of start-ups accelerated
across Europe and, in different ways, to education
programs such as the Journey summer schools, Pio-
neers into Practice and many others. Within two or
three years, we had moved to a more thematic ap-
proach. In contrast with usual EU calls, ideas were
always discussed within the community, both col-
lectively and bilaterally between Climate KIC teams
and community members, upstream from proposal
submission, after project selection and during the
whole lifetime of the project, or even beyond. This
did not create bias in selection processes but opened
space for joint progress and significant reorientation
of projects, based on what all those involved had
learnt and tried together.

In retrospect, it might seem difficult to assess ex-
actly what lasting impact was created in those early
years, to which extent each of the individual projects
was successful. One has to remember that not only
markets were emerging (and many still are, despite
the progress made worldwide in the last fifteen years
and the accelerating pressure coming from tangible
effects of climate change), but also that various or-
ganizations in the community had very different per-
ceptions of what mattered or not, depending on their
positions between science and business, their top-
ics of expertise, their sectors, their geographic loca-
tions and more. However, a lot was learnt through fa-
cilitating and enabling organizations and teams who
had never worked together, or only in contractual,
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provider to customer relations, to gather around
climate-related challenges on which none had full
control and expertise. We also learnt a lot from what
failed, or at least stayed far from anticipated out-
comes, not only about the inadequacy of some ideas
but also, more probably, about the enabling condi-
tions required to unlock the potential of innovative
ideas. While it has always been difficult to trace and
monitor the benefits of projects after they ended, we
keep discovering, in discussions with long-time or
former community members, that our joint activities
contributed in multiple ways to developing further
products and informing strategic choices, beyond the
hundreds of solutions that were made available as
more direct results from projects.

Some of the most valuable lessons learnt along
the years were transversal to the specific topics of
projects and, therefore, harder to capture in reports
or deliverables. One virtue of working with a logic
of community and longer-term partnership is that it
gives space to create trust. I shall come back to this
in the closing remarks, but what I have in mind here
is the opportunity to share some of the actual, harder
barriers that teams and organizations are facing, and
which are not routinely discussed in project meet-
ings or in public conferences. Those can pertain to
internal tensions, to resistance from local commu-
nities, to doubts about the viability of current busi-
ness models, to the capacity and determination of or-
ganizational leadership to prioritize actions consis-
tently with longer-term challenges, but also to cul-
tural misalignment within project consortia, to de-
fiance and conflicting time horizons between aca-
demic and industrial actors, and more. While none
of those are unheard of, working on a wide diversity
of topics and formats, often in unchartered combina-
tions, opens a window upon more complex and stim-
ulating dialogues.

Working with places through national hubs, in re-
gions and cities has also allowed us as a commu-
nity and organization to deepen our experience of
building climate innovation ecosystems, and to un-
derstand how much more it meant than merely iden-
tifying the best actors and bringing them together
within project consortia. Significant time and en-
ergy were wasted in the early days after some projects
were kicked off, when the lack of mutual knowledge
and vastly different working cultures created confu-
sion about expectations, roles, and even the actual

ambitions and expected outcomes of projects be-
yond formal results. As the emphasis on system in-
novation became stronger towards the end of the
2010s, notably with the development of the first
Deep Demonstration initiatives, the role of “chal-
lenge owners” became more central, and the tradi-
tional logic of project consortia needed to be revis-
ited, all the more so, since KICs had to diversify fund-
ing sources and the share of subsidies from one in-
stitutional funder sharply decreased. This now leads
the community, and its subsets focusing on more
specific topics, to increasingly self-organize, to em-
brace more roles than simply delivering a work pack-
age or a task in a project. It also requires all of us to
start from the challenge spaces we want to address
and explore together possible schemes to fund and
resource the work. However, this diversification of re-
sources is necessary anyway to deal with the greater
variety of interventions required to implement sys-
tem innovation programs and roadmaps.

Maintaining, regenerating, and further growing
the energy and commitment of such a diversity of
organizations to work together on hard, interdepen-
dent issues is difficult. One has to accept that not
every single component of systemic innovation pro-
grams can be systemic and complex in itself, and
moreover, that a large part of the positive impacts
on climate will probably not come from initiatives
and activities that have climate change as their pri-
mary driver. Individual actors need to see, and
to show, that concrete progress is being achieved
within the scope of their roles and responsibilities.
Yet, there is no escaping the increasing need for in-
tegrated, consistent decision-making, planning, re-
sourcing at the scale of systems and subsystems.
Supporting all stakeholders to embrace systemic ap-
proaches without creating paralysis and confusion
from a sense of unmanageable complexity is a chal-
lenge that we, as an innovation community, need to
address constantly.

7. Four “closing” (open) reflections

(1) “In the last ten years”, one eminent research direc-
tor once told us, “we have made good progress in the
scientific understanding of urban transitions, and in
fifteen years from now, we should be able to start act-
ing on it”. But can, and will, cities really wait for an-
other fifteen years?



136 Thanh-Tam Lé

When it comes to acting in the face of climate
change, launching innovation programs before their
scientific foundations are fully mature is not only un-
avoidable, but creates potentially fertile ground to
accelerate our understanding of these ultra-complex
systems. We believe that the scientific community
should accept and embrace this, beyond the discom-
fort and tension that it may create with the stan-
dards and demands of academic research and peer-
reviewed publications. We advocate that science
must be given the means and resources to remain at
the heart of this race and, on various subjects, to re-
gain the lead over time as concepts and theories ad-
vance. The main risk is not so much that urgently
needed action for climate change mitigation and
adaptation would be delayed until science is confi-
dent and ready enough. It is rather that communi-
ties confronted with climate challenges, their leaders,
the multiple actors trying to contribute to emerging
service markets shall not wait and will proceed with
experimentation on, and implementation of innova-
tive solutions, with little or no scientific insight, guid-
ance and analysis of observed results, which is (in our
view) a lose-lose situation, and a potentially danger-
ous one for all sides in the longer term. One criti-
cal question is then: can scientists “get their hands
dirty” in conceptually impure projects, without sacri-
ficing their careers because interdisciplinarity is still
deemed suspicious, if not outright mediocre, in many
academic communities, all the more so, when some
of the theories involved are not yet fully mature?

(2) Financing the transformation is not just a
question of figures. Not only do the capacities of lo-
cal authorities or the State have their limits, but vari-
ous categories of public or private organizations can
take and assume different risks. Exploring the possi-
bilities of mixed financing also falls within the scope
of climate innovation.

If mitigation and adaptation could be achieved by
taking each lever, each sector one after the other, we
would not be complicating things just for the sake
of it. Of course, we need to implement many fairly
simple and potentially positive measures. But that
alone will not be enough. This is where the construc-
tion of innovation portfolios becomes necessary and
relevant.

One must allow projects to be redirected as the
whole portfolio progresses. Failure must be accepted
as an integral part of the process, and several paths

must be explored concurrently to determine which
one generates the most positive impact. All this
needs to be built into the funding model: you do
not invest only in achieving results, but in every-
thing you learn from developing and implementing
the portfolio.

Transforming complex systems entails combin-
ing multiple interventions, in ways that have not yet
been fully explored. Even a clear roadmap still con-
tains open questions—it is almost never a single pos-
sible route, entirely known in advance, to be im-
plemented in a linear and sequential way. In other
words, trial and error is not just a collateral risk, but
an integral part of systems transformation. Stick-
ing to more traditional, incremental improvements
based on tested and validated point solutions might
seem safer, yet it represents a much higher risk of
falling far short from climate targets. Betting on a
small number of isolated, disruptive technologies is
equally dangerous—massive investment in simplis-
tic solutions can fuel massive maladaptation or un-
controllable chain effects. The key point here is
that, to enable the required transformations, politi-
cal leaders, public and private funders, industrial ac-
tors, must explicitly build into planning and resourc-
ing the license and the financial capacity to fail. And
citizens need to understand and accept this as well. It
does not at all mean that innovation should be haz-
ardous. What we should not do is to turn our backs
on open questions and on experimenting on multiple
options. Greater uncertainty demands a higher sense
of responsibility, integrating all relevant knowledge,
especially when innovation needs to progress before
supporting science is fully mature.

Even though combining policy instruments,
blending funding mechanisms, coupling transfor-
mation levers create more complexity and apparent
uncertainty, it is key to understanding more quickly
how systems actually react, and ultimately to better
adjust and control the implementation of bolder
climate pathways.

(3) Five or six years ago, when we advocated more
“systemic innovation”, we were asked “do you mean
systematic’? Now, we are being told “of course you
are doing systemic innovation, like everyone else”.

In reality, not everyone who talks about systems
and follows fashion does systemic work. Many are
launching activities in several sectors in parallel, but
still in silos. We, in the Climate KIC organization
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and community, may have genuinely pursued sys-
tems thinking and started to experiment with real
challenge owners for several years, but we (as any-
one else) still have an enormous amount to learn
about the practice of system innovation in the field,
and from addressing the conceptual and operational
challenges that emerge from it. It is a huge under-
taking, far from being well-defined or mastered yet,
one that cannot be further delayed. This makes it all
the more urgent that we really embrace and tackle it
together.

Some equate systemic approaches with a disso-
lution of responsibilities: if so much is based on in-
terdependencies and systemic coherence, would the
players no longer be individually accountable for the
efforts expected of them? This is obviously mislead-
ing: the more complex a system is, the more acutely
it can react to the contributions of each of its play-
ers. To use a musical metaphor, just because you play
an instrument in a symphony orchestra, with a con-
ductor to lead the ensemble, you cannot afford more
false notes than a lone performer, if you truly respect
and serve the musical intent.

(4) A central issue, as mentioned before, is trust.
It cannot be decreed or imposed; it must be crafted,
built together, and deepened. In the course of the
Deep Demonstration work in Slovenia, funding agen-
cies that had seen themselves as competitors within
the same government ministry came to develop com-
mon criteria for selecting low-carbon projects. Those
new criteria, in turn, are building coherence and con-
fidence in the economic sectors, and transparency
in public debate by reducing opacity and the risk of
greenwashing. They create a framework in which
civil servants have a mandate to experiment and
an explicit right to fail before identifying promising
avenues.

Obviously, this need to create and maintain trust,
and to understand the many factors that enable and
unlock or erode and destroy trust, is not at all limited
to public administrations. Working with a variety of
people and organizations, we regularly meet exasper-
ation, and even desperation, that knowledge, exper-
tise, know how, are not being applied while they have
the capacity to solve the climate crisis. This is partic-
ularly frequent with academic experts, but also with
providers of technological solutions, and in different
ways with militants and activists. Much of this sense
of exasperation is understandable and even highly

justified, when clear science keeps being neglected,
downplayed or even contested with weak, dubious
arguments or downright with demagogical lies.
Those, however, might be only the tip of the ice-
berg. Beyond the political games and the vested in-
terests, there is also the more or less implicit per-
ception that between the theoretical potential of ap-
plying and implementing what science and technol-
ogy are telling us about climate phenomena, indica-
tors, levers for performance improvement, and the
actual impact of this knowledge on complex human
and natural systems, multiple factors and their inter-
dependencies come into play and can either improve
or hamper impact. Not all of them can be precisely
modelled and monitored at this point, and even less
their interplay. Nonetheless, treating them as mar-
ginal or immaterial, or ignoring them altogether, will
also erode confidence in their full relevance to con-
cretely resolve climate-related issues and their ca-
pacity to inform the decisions that public and pri-
vate actors have to take, and that are not limited to
climate dimensions. Awareness of such gaps is fi-
nally starting to grow, but acting on them proves to be
more difficult. This is not least because most actors
have quite strictly delineated conceptions of what
their role should or shouldn't be, because organiza-
tions and their internal subdivisions are siloed; and
because increasing pressure to focus on one’s own
objectives, indicators and resources is not conducive
to tackling such gaps in collaborative and effective
ways, which is complex work that takes time and de-
mands conscious, sustained efforts from all involved.
The necessary transformation of a system only be-
gins when the key players in the system have the con-
fidence to admit that none of them can achieve this
transformation under their sole control, and that in
spite of the countless obstacles created by different
cultures, organizational patterns, economic models,
temporal and geographic scales, definitions of im-
pact, there is no alternative to deep collaboration.
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