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Climate neutrality transitions require governance approaches capable of integrating
greenhouse gas (GHG) accounting, territorial specificities, technological innovation, social
acceptance, institutional coordination, and financial capacity within coherent and place-based
transition pathways. Mediterranean islands represent particularly relevant socio-ecological
systems for investigating these dynamics, as their structural vulnerabilities and limited resource
capacities make decarbonization both urgent and experimentally visible.

The CO2 PACMAN project contributes to the debate on sustainability transitions by
developing and testing an integrated governance framework for climate neutrality in the islands
of Elba, Bra¢, and Crete. Rather than addressing decarbonization as a purely technological
challenge, the project adopts a systems perspective that combines GHG accounting, territorial
analysis, participatory governance, educational actions, open innovation practices, and financing
strategies into a shared transition-support framework for local authorities and communities. The
analytical basis of the framework relies on GHG inventories developed according to the 2006 IPCC
Guidelines and the 2019 Refinement, enabling the identification of sectoral emission hotspots and
the evaluation of mitigation pathways across energy, transport, waste, and agriculture. To
facilitate the translation of technical knowledge into collective decision-making processes,
emissions are visualized through the CO2 PACMAN Tool as an “equivalent forest”, namely the
forest area required to absorb a given quantity of emitted CO2eq. This representation supports
knowledge co-production among scientists, public authorities, citizens, and local stakeholders,
strengthening the accessibility and deliberative use of climate data.

Particular attention is devoted to the socio-political dimensions of transition processes.
Renewable energy projects frequently encounter implementation barriers associated with local
resistance and NIMBY dynamics, highlighting the importance of public legitimacy and procedural
inclusion in sustainability transitions. In response, the framework integrates citizen surveys,
participatory labs, landscape scenarios, design prototyping, and virtual reality visualization to
enable stakeholders to anticipate and negotiate the spatial implications of renewable technologies
before implementation.

The CO2 PACMAN experience suggests that effective decarbonization pathways emerge
from the interaction between technical assessment, social learning, territorial planning, and
participatory governance. In this perspective, Mediterranean islands can act as transition
laboratories where climate neutrality strategies are co-designed through place-based and multi-
actor processes, contributing to broader debates on transformative governance and cleaner
production transitions.
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