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KEY OUTCOMES 

Household energy expenditure 
reduced by up to 45% across the 
three lighthouses

Improved indoor thermal comfort and 
living conditions for social housing 
tenants

 

Strong protection of low-income 
households from renovation-related cost 
increases

Reducing energy poverty 
through tenant-protective 
PPP renovation models
WHAT WAS DONE 
Energy poverty mitigation was embedded in both the technical and 
financial design of the renovation projects across the three SUPERSHINE 
lighthouse cities. Deep energy efficiency measures were implemented at 
building and district level, including insulation upgrades, heating system 
improvements and integration with district heating networks. 

These interventions reduced heating and electricity demand by approximately 
57% in Trieste, around 62% in Riga, and up to 52% in Herning. PPP contracts were 
specifically structured during the design phase to prevent rent increases linked to 
renovation costs and to ensure that energy cost savings benefited tenants directly. 

In Italy and Latvia, contractual arrangements ensured that energy savings 
were fully or partially transferred to households through lower energy bills. 
In Denmark, cooperative ownership and long-term reserve mechanisms 
stabilised housing costs while enabling the implementation of deep 
renovations. By aligning technical energy reductions with tenant-protective 
financial structures, the interventions ensured that improvements in energy 
performance translated into long-term affordability, improved indoor 
comfort and reduced energy poverty for residents in social housing.
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CASE STUDY

Social acceptance through 
engagement for energy 
efficiency refurbishment 
in social housing
NEB PILLAR ADRESSED: INCLUSION

The SUPERSHINE “social acceptance through 
engagement” model is an iterative, people-centred 
framework that embeds residents as co-producers 
of integrated EE refurbishment across the three 
lighthouses cities. By combining structured dialogue, 
inclusive participation and transparent decision-making, 
it strengthens awareness and social acceptability. 
It also supports more human-centred business 
models and broadens access to decision-making.
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KEY OUTCOMES 

Communities were kept as an active 
part of the design process, enabling 
co-design where they co-created 
and validated proposals, supported 
by local facilitators who bridged 
language and context.

Digital tools proved effective for 
engagement, but varying levels of digital 
literacy across stakeholder groups had 
to be considered and accommodated.

 

Being involved made the benefits feel 
tangible and credible — new jobs, 
reduced bills and improved accessibility 
— yet long-term trust depended on 
demonstrating that the plans were 
feasible and financially viable.

Social acceptance through engagement for energy 
efficiency refurbishment in social housing
WHAT WAS DONE 
Across SUPERSHINE, the “social acceptance through engagement” model 
accompanied refurbishment vision and planning. However,  the three lighthouses 
cities moved along different steps of the participation ladder, shaped by their 
local contexts: Riga advanced through vision co-creation, Trieste through plan 
co-design, and Herning through co-decision rooted in tenant democracy.

In Riga, a heterogeneous community with a history of limited engagement 
was gradually mobilised to imagine its collective future. Trust was built 
step by step through neighbourhood-facing activities, small-group workshops 
and hybrid tools, while visible actions helped make participation feel credible 
and worthwhile. Residents were supported in articulating priorities and co-
creating a shared refurbishment direction (e.g., how courtyards and green 
areas could work for everyday life, and which interventions would feel fair and 
beneficial). In parallel,  planning discussions began to address governance, 
responsibilities and funding routes so the vision could realistically progress.

In Trieste, participation shaped concrete proposals. Questionnaires and targeted 
co-design workshops, sustained by a Living Lab Hub presence, involved residents in 
developing an architectural and urban plan that embedded inclusivity and gender 
sensitivity and acknowledged cultural heritage as part of the place’s identity. 
The planning extended beyond the buildings to public space and urban connectivity 
(e.g., shared areas, accessibility, services and mobility), so refurbishment was 
framed as a neighbourhood improvement, not only an energy retrofit. Iterative 
feedback helped refine and consolidate the plan while maintaining acceptance.

In Herning, the process culminated in actual co-decision: building on 
Denmark’s tenant democracy, residents not only deliberated but formally 
approved investments, exercising authority over financial and technical 
choices. Dialogue with residents and stakeholders, capacity-building and 
tangible pilots supported informed judgement, while planning foregrounded 
transparency around costs, benefits and feasible routes for PV and wider 
energy-efficiency measures. Here, social acceptance was anchored in real 
decision rights and collective ownership of the refurbishment pathway.



CASE STUDY

Life‑cycle thinking & circularity 
for urban renovation
NEB PILLAR ADRESSED: SUSTAINABILITY

Cities can lower environmental impacts by 
tackling embodied emissions and construction 
waste. This factsheet explains how Life‑Cycle 
Assessment (LCA) and circular procurement 
material passports, design for disassembly and 
reuse hubs cut carbon, resource use and landfill 
while strengthening resilience to supply shocks.
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KEY OUTCOMES 

Renovation demonstrated lower 
emissions than new construction, with 
values below 20 kg CO₂ per square 
metre in Denmark and Latvia compared 
to more than 300 kg CO₂ per square 
metre for new buildings in Italy.

Construction and demolition waste was 
reduced by 35 to 55 percent across 
lighthouse cities through selective 
demolition, improved sorting,  
and reuse-oriented practices.
 

Assigning responsibility for material 
reuse enabled recovery rates between 
15 and 36 percent, supporting circular 
material loops and reducing demand for 
virgin resources.

Life‑cycle thinking & circularity for urban renovation
WHAT WAS DONE 
The environmental approach applied a life cycle perspective to 
buildings and urban interventions, assessing impacts from raw material 
extraction through construction, use and end of life. Life cycle assessment 
followed internationally recognised standards and used a functional unit 
of one square metre of built area over a reference period of fifty to sixty 
years, allowing comparison across cities and building typologies.
Material inventories were compiled for renovation and construction activities 
in each lighthouse city. Environmental performance was quantified using 
indicators such as global warming potential in kilograms of CO₂ equivalent, 
acidification potential in kilograms of SO₂ equivalent, eutrophication potential 
in kilograms of PO₄ equivalent, photochemical ozone creation potential 
in kilograms of C₂H₄ equivalent, water consumption in cubic metres, and 
construction and demolition waste reduction expressed as percentages.
The results were used during planning and design to identify environmental 
hotspots and guide decisions on material selection, construction 
methods and end-of-life strategies. Priority was given to renovation over 
new construction wherever feasible, as well as to materials with lower 
embodied carbon, higher recycled content, and longer service life.
Circular economy principles were integrated through selective demolition 
and deconstruction planning, on-site waste sorting, reuse of components when 
technically and legally feasible, and clearer allocation of responsibility for material 
recovery. Environmental performance was monitored using harmonised indicators 
so that results could be compared across cities and used to support replication.

LIGHTHOUSE CITY SPECIFICS
HERNING
Renovation scenarios showed embodied greenhouse gas emissions of 
approximately 15 kg CO₂ equivalent per square metre, significantly lower 
than typical new construction values. Construction and demolition waste 
reduction reached around 35 percent, supported by selective demolition and 
improved on-site sorting. Responsibility for material reuse was assigned to 
approximately 31 percent of materials, strengthening circular value chains.
RIGA
Life cycle assessment of renovation activities resulted in embodied emissions of 
approximately 17 kg CO₂ equivalent per square metre. Waste reduction reached 
about 41 percent through enhanced separation and reuse practices. Responsibility 
for reuse was achieved for around 36 percent of materials, demonstrating strong 
potential for circular construction approaches in cold-climate renovation contexts.
TRIESTE
New construction scenarios showed embodied greenhouse gas emissions 
exceeding 300 kg CO₂ equivalent per square metre, highlighting the high 
environmental cost of material-intensive building. At the same time, 
waste reduction rates reached approximately 55 percent through 
selective demolition and circular construction practices. Responsibility 
for reuse was achieved for around 15 percent of materials, indicating 
progress while also revealing further potential for improvement.
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LEARN MORE ABOUT THE PROJECT

Arrow-Alt-Circle-Right super-i-supershine.eu 
youtube @SUPER-iSUPERSHINEProjects  
LINKEDIN SUPER-i & SUPERSHINE projects
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