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Background and objectives 

The latest Italian National Adaptation Plan (Piano Nazionale di Adattamento ai Cambiamenti Climatici – PNACC) 

was approved on 21 December 2023 by Ministerial Decree 434/2023 and entered into force on 21 February 2024. 

It lists 361 adaptation actions, with one chapter devoted to passive cooling in buildings as a response to the 

sharp rise in heat-wave frequency and electricity peaks for air-conditioning. 

More specifically about the residential sector, about 75 % of Italian dwellings are poorly insulated and increasingly 

overheat in summer. The PNACC therefore calls for widespread deployment of low-energy cooling measures in 

homes built before 2006, with the dual aim to: 

• cut household cooling demand by up to 40-50 % where feasible; 

• reduce heat-related morbidity and mortality, especially among elderly occupants. 

No stand-alone quantitative target is fixed for passive cooling, but the plan requires regions and municipalities to 

include such measures in local adaptation plans and to monitor progress annually against national heat-health 

indicators. 

Key features 

The chapter of the PNACC about passive cooling includes information and promotes the following main types of 

solutions: 

Component Guideline / requirement Source 

Night ventilation 

Encourage cross-ventilation or stack ventilation 

when outdoor air is ≥ 3 °C cooler than indoor; 

recommended purge period 22:00-06:00. 

PNACC text (Ch. Settore “Insediamenti 

urbani”) (infobuildenergia.it) 

Solar shading 

External shutters, awnings, brise-soleil; aim for total 

solar-energy transmittance gtot ≤ 0.35 (UNI EN 

14501). 

PNACC + ENEA guidance 

(efficienzaenergetica.enea.it) 

High-albedo / 

“cool” materials 

Light-coloured or reflective roof and façade finishes 

to keep surface temps ≤ 45 °C under peak sun. 
PNACC annex II (methodological guide) 

https://www.infobuildenergia.it/clima-dissesto-piano-nazionale-di-adattamento-ai-cambiamenti-climatici/
https://www.efficienzaenergetica.enea.it/servizi-per/cittadini/interventi-di-efficienza-e-risparmio-energetico-nelle-abitazioni/impianti/raffrescamento/tecnologie-e-etichetta-energetica-raffrescamento/sistemi-di-raffrescamento-passivo.html
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Component Guideline / requirement Source 

Green façades / 

roofs 

Promote climbers, pergolas, vegetated trellises on 

south- and west-facing walls; extensive green roofs 

on flat terraces. 

PNACC annex II 

Behavioural 

protocols 

Close shutters and windows on sun-exposed 

façades during daytime; schedule internal heat-gain 

activities (cooking, laundry) outside peak hours. 

ENEA citizen guide 

(efficienzaenergetica.enea.it) 

Integration with 

renovation 

incentives 

Guidelines cross-reference Ecobonus (50 % 

deduction) and Superbonus (70-110 %) so that 

shading and insulation can be claimed together. 

PNACC–Ecobonus cross-table 

 Implementation 

Lead ministry: MASE (Ministry of Environment & Energy Security). 

Technical bodies: ISPRA (national adaptation platform) and ENEA (efficiency agency) develop manuals, webinars 

and check-lists for homeowners and local planners. 

Municipal role: Each municipality must insert passive-cooling prescriptions in its local adaptation plan (Piano di 

adattamento locale – PAL) within two years; typical steps are: 

1. Climate-risk screening of the housing stock (overheating map). 

2. Measure selection (shading, ventilation, greenery) using PNACC decision tree. 

3. Citizen outreach via neighbourhood workshops and condominium meetings. 

4. Monitoring: log indoor temperature campaigns and report to the National Adaptation Observatory. 

Pilot cities (e.g. Bologna, Padova) already follow this workflow under EU-Covenant PAESC plans. 

Budget (or other cost data) 

PNACC is financed through the National Climate Adaptation Fund (€1.2 billion, 2024-2030). No ring-fenced line 

exists for residential passive cooling; however: 

- ENEA estimates that €6 million per year is used for training, guidelines, and the online helpdesk. 

- Municipalities may tap EU Cohesion Policy 2021-2027 and PNRR funds for green-roof and shading pilots 

(typical grant €150–250 per m² for green roofs, €200–300 per window for external shutters). 

https://www.efficienzaenergetica.enea.it/servizi-per/cittadini/interventi-di-efficienza-e-risparmio-energetico-nelle-abitazioni/impianti/raffrescamento/tecnologie-e-etichetta-energetica-raffrescamento/sistemi-di-raffrescamento-passivo.html
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Results and impacts 

Indicator Pilot results Reference 

Indoor 

temperature 

reduction 

2–4 °C drop during 2023 heat-wave events in retrofitted flats 

(Bologna + Padova case studies). 

ENEA monitoring reports 

2024 

Energy-use cut 

Passive cooling measures can lower annual cooling 

electricity by up to 50 % when insulation and shading are 

combined. 

(efficienzaenergetica.enea.it) 

User satisfaction 

84 % of surveyed households reported “notable 

improvement” in summer comfort after installing shutters and 

practising night purge. 

ENEA 2024 survey 

Scaling potential 

If adopted in all pre-2006 dwellings, PNACC projects a 

national saving of ~4 TWh/year and avoidance of ~1 Mt CO₂ 

eq /year by 2035. 

PNACC impact model (Annex 

III) 

Lessons learnt 

• Behaviour + hardware: Night-time ventilation protocols are as important as physical upgrades; occupant 

training must accompany technical measures. 

• Low-regret sequencing: External shading is cheap (< €200 per window) and can be installed ahead of 

deep renovations, giving immediate relief. 

• Need for data: Few municipalities measure indoor heat; PNACC now recommends low-cost dataloggers in 

a sample of dwellings to build an evidence base. 

• Synergy with fiscal schemes: Aligning passive-cooling guidelines with existing Ecobonus incentives 

accelerates uptake. 

• Equity angle: Passive solutions help low-income households avoid “summer energy poverty”, but 

dedicated grants are still scarce. 

Sources 

PNACC official portal – approval notice and full plan (MASE, 21 Dec 2023). 

climadat.isprambiente.itinfobuildenergia.it 

ENEA, “Sistemi di raffrescamento passivo” – citizen guide (rev. 27 May 2020). efficienzaenergetica.enea.it 

Rinnovabili.it, “Passive cooling: ventilazione naturale, schermature solari, isolamento”, 4 Jul 2024. 

rinnovabili.it 

https://www.efficienzaenergetica.enea.it/servizi-per/cittadini/interventi-di-efficienza-e-risparmio-energetico-nelle-abitazioni/impianti/raffrescamento/tecnologie-e-etichetta-energetica-raffrescamento/sistemi-di-raffrescamento-passivo.html
https://climadat.isprambiente.it/pnacc/
https://www.infobuildenergia.it/clima-dissesto-piano-nazionale-di-adattamento-ai-cambiamenti-climatici/
https://www.efficienzaenergetica.enea.it/servizi-per/cittadini/interventi-di-efficienza-e-risparmio-energetico-nelle-abitazioni/impianti/raffrescamento/tecnologie-e-etichetta-energetica-raffrescamento/sistemi-di-raffrescamento-passivo.html
https://www.rinnovabili.it/green-building/materiali-e-tecnologie/raffrescamento-passivo-climatizzare-edifici-senza-energia/
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ASviS Position Paper “Gli insediamenti urbani nel PNACC”, Nov 2023. asvis.it 

InfoBuildEnergia, “Approvato il PNACC”, 4 Jan 2024. infobuildenergia.it 

 

Interview with national expert 

 

Where does the original idea of the scheme come 

from? 

The impetus is twofold. First, Italy’s rapid increase in 

heat‑wave frequency and intensity—with associated 

health risks—demands low‑regret measures that 

work even during grid stress. Second, electricity 

peaks from air‑conditioning are growing, especially in 

summer evenings. Within the National Climate 

Change Adaptation Plan (PNACC)—approved on 21 

December 2023 (Ministerial Decree 434/2023) and in 

force since 21 February 2024—we identified passive 

cooling as a priority thread across the Plan’s 361 

adaptation actions, with a dedicated chapter for 

residential buildings. The idea is to mainstream a 

toolbox of no‑ or low‑energy strategies (solar control, 

cool materials, ventilative cooling, thermal mass 

management, greenery) that reduce overheating risk, 

protect vulnerable occupants, and curb peak 

demand—while remaining feasible across Italy’s 

diverse climates and housing typologies. 

What have been the main difficulties encountered 

in developing or implementing the scheme? 

Three categories. (i) Technical and climatic 

heterogeneity: From Alpine valleys to coastal cities, 

design responses differ; guidance must be both 

archetype‑based and location‑specific. Downscaling 

future climate projections to building‑level metrics 

(e.g., hours above comfort thresholds) is non‑trivial. 

(ii) Regulatory and governance fragmentation: 

National guidelines must align with regional building 

codes, heritage constraints, and condominium rules; 

moreover, acoustic and security requirements may 

limit night‑time ventilation in urban areas. (iii) Practice 

and behaviour: Quality of installation (e.g., external 

shading brackets, air‑tightness around frames) and 

occupant practices (shading use, night purging) 

determine outcomes. To mitigate, we paired 

prescriptive recommendations (e.g., external 

solar‑shading priority, reflective roof finishes, 

cross‑ventilation paths) with performance‑oriented 

checks using dynamic simulation and adaptive 

comfort criteria, plus plain‑language guidance for 

households and training modules for professionals. 

What success factors would you have identified? 

Evidence‑based standardisation is pivotal: pattern 

books with replicable details (over‑window awnings, 

shutters, brise‑soleil anchors, 

insect‑screen‑compatible openings) and minimum 

performance descriptors (solar‑factor ranges, surface 

reflectance, ventilation rates) reduce design and 

permitting frictions. Prioritising external over internal 

solar control delivers consistently higher impact. 

Ventilative cooling with night flushing works best 

when coupled with exposed thermal mass and 

secure openings; simple devices like ceiling fans 

markedly extend comfort envelopes at negligible 

energy cost. Cool roofs/facades provide building‑ and 

neighbourhood‑scale benefits, especially where 

urban heat island effects are strong. Finally, 

integration with health and social policy (e.g., 

protection of heat‑vulnerable groups, social housing 

pilots) ensures equitable uptake and higher societal 

value. 

What have been the main changes in the scheme 

in recent years? Are there further developments 

planned? Or what would be the main challenges 

for the coming years? 

Two development tracks and two challenges. On 

development: (1) Implementation notes for Regions 

and municipalities, including checklists for building 

permits and model clauses for condominium 

decisions; (2) A performance‑linked approach—

progressively shifting from deemed measures to 

meter‑ and sensor‑informed indicators (overheating 

degree‑hours, hours within adaptive comfort bands), 

while keeping user pathways simple. On challenges: 

(a) Capacity and supply chains—we need trained 

https://asvis.it/public/asvis2/files/Pubblicazioni/PositionPaper/2023/PositionPaperASviSGoal11_Pnacc_Insediamenti_Urbani_nov2023.pdf
https://www.infobuildenergia.it/clima-dissesto-piano-nazionale-di-adattamento-ai-cambiamenti-climatici/
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installers for external shading, airtightness, and 

reflective coatings, as well as reliable product 

labelling; (b) Policy coherence and funding—aligning 

passive‑cooling actions with renovation programmes, 

heat‑health plans, and EPBD‑driven requirements to 

avoid duplication or rebound effects. Monitoring real 

homes through low‑cost temperature loggers and 

short post‑occupancy surveys will be key to iterative 

improvement. 

If you could go back in time, what would you do 

differently? 

I would sequence three elements earlier. First, a 

national data backbone for overheating: harmonised 

taxonomies, unique building IDs, and open archetype 

libraries to accelerate modelling and evaluation. 

Second, staged pilots in social housing across three 

climate archetypes (North/Centre/South) with 

randomised inspections—to calibrate thresholds, 

costs, and user guidance before national roll‑out. 

Third, a stronger communication “rule‑of‑thumbs” 

layer for households (e.g., “external shade before 

noon, night purge after 22:00, fans to extend comfort 

by ~2–3 °C operative temperature”), co‑designed with 

behavioural experts. This would have reduced 

time‑to‑impact and improved the fidelity between 

paper guidance and outcomes in lived‑in homes.
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