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Abstract Achieving climate neutrality in cities requires transformative approaches
that integrate renewable energy systems, spatial planning, and socio-economic sus-
tainability. In this context, the regeneration of post-industrial areas offers a strate-
gic opportunity to accelerate the transition towards climate-neutral urban districts.
Characterized by underutilized land and embedded infrastructure, these areas hold
significant potential to support the development of Positive Energy Districts (PEDs),
contributing to the decarbonization of urban energy systems through localized re-
newable energy production, energy efficiency, and circular land-use practices.

This contribution investigates the adaptive reuse of disused industrial sites as en-
abling infrastructures for PED implementation, reframing them as active nodes
within multi-scalar urban energy networks. Grounded in the principles outlined
by the European sustainability frameworks for the urban environment, the study
adopts a cross-disciplinary methodology that integrates spatial design, energy plan-
ning, and policy analysis. A central focus is placed on energy flexibility – defined as
the capacity to dynamically manage energy demand and supply across temporal and
spatial scales – as a critical enabler of both decarbonization and the achievement
of positive-energy targets in complex urban systems.

Drawing from scenario-based design exploration and comparative case studies, the
research outlines a replicable framework for the spatial and energy transformation of
industrial brownfields. Particular attention is paid to governance mechanisms and
planning tools that align PED deployment with broader urban development goals,
addressing issues such as affordability, stakeholder engagement, and adaptability to
diverse urban contexts.

The results highlight the capacity of post-industrial areas to function as critical
enablers in the shift towards climate-neutral cities, supporting integrated approaches
to urban regeneration and energy transition. By coupling technological innovation,
energy flexibility, and spatial strategies, the study demonstrates how reactivated
industrial areas can facilitate the implementation of PEDs, enhancing resilience and
energy self-sufficiency at the district scale.
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