
Dr. Federica Pascale

Associate Professor of Sustainable Built Environment

THIS Institute Research Fellow

Pathways to integrate sustainability 
and climate resilience in the hospital 
estate



Climate is changing rapidly



Climate is changing rapidly



Climate change impacts health
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Healthcare is both a contributor to and a 
casualty of climate change 

Health Care Without Harm (2019). Health care’s climate footprint.



Healthcare is both a contributor to and a 
casualty of climate change 



10% of all hospitals 
in England are at 
high flood risk.

43% of all hospitals 
in London are at 
high flood risk

Healthcare is both a contributor to and a 
casualty of climate change

The 2022 heatwave led to 
one-fifth of UK hospitals 

cancelling operations over 
three days of extreme 

temperatures.

Overheating incidents within 
hospitals have almost 

doubled in the last 5 years.

90% of hospital wards are at 
risk of overheating.



AdaptationMitigation

Healthcare must mitigate and adapt



NHS England approach to mitigation and 
adaptation
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Areas of mitigation and adaptation in the NHS trusts 



Boilers                                6%                 2%                26%            

De-steam System               2%                                       4%

HVCA                                  2%                 1%                 9%

Chiller Units                         2%                                       4%

Ventilation Systems             3%                                       9%  

2. Heat Decarbonisation

1.1 Heat Decarbonisation Plan

1.2 Interventions on Heating Systems

Heat Pumps                       6%                                       28%

CHP                                   18%                5%                11%

District Heating                   1%                                       11%

Biomass and Biofuel           2%                                        3%

Solar Thermal                                                                   4%

1.3 Low Carbon Heating Technologies

1.4 Improving Building Fabric

Completed PlannedOngoing

Completed PlannedOngoing

Building Fabric Upgrade

Windows and Doors
Limited information provided!

1. Reaching Net Zero through 
Built Asset Management 

1.1 From Planning to Implementation

1.2 Built Asset Management Strategies

1.3 Monitoring and understanding asset

Fossil Fuel Divestment                 

Gas Divestment                

Low and Zero-Carbon Energy

3. Switching to Renewable 
Sources of Energy

3.1 No-renewable energy sources 

divestment

Generic Strategies 

Solar Photovoltaic            17%                                     33%

Wind turbine                     1%                                        8%

Geothermal energy                                                        3%               

Solar farm                                                                       2%

3.2 Generating Renewable Energy 

On-Site

3.3 Purchasing Renewable Energy

Completed PlannedOngoing

100% renewable               34%

 electricity

 PPAs                                                                               38%

Completed PlannedOngoing

Estate Decarbonisation Strategies

Maintenance

Refurbishment

New Design

Repurposing and Decommissioning Buildings

Improving lighting             41%               23%               26%

Defining objectives

Assessing Energy Consumption and Footprint

Funding

Net Zero Lead

Completed PlannedOngoing

Monitoring

KPIs

BEMs                                 4%                  3%                7%

Completed PlannedOngoing

Source: Pascale, F, Tabakov, P, Bhutta, M (2025). 

Healthcare must mitigate and adapt



2. Implementing Climate Change Adaptation Strategies for the Estate

2. Implementing Climate Change 
Adaptation Strategies for the Estate

1.1 Consider climate change in design and 

refurbishment

1. Planning

1.1 Developing a Climate Adaptation Plan

1.2 Appointing a Climate Change Adaptation 

Lead

1.3 Creating Climate Change Risk Assessment

Climate Adaptation

1.4 Investments

1.2 Design for extreme temperatures

1.3 Design for flooding

1.4 Improving Air Quality

Healthcare must mitigate and adapt





5.

Participatory Backcasting (PB) methodology



A diagram of a hospital

Description automatically generated

Graphic recording of Hospital of the Future. Created by Tom McLaughl based on the results of the INSURE HRE research project 

Starting from the future…



Graphic recording of Hospital of the Future. Created by Tom McLaughl based on the results of the INSURE HRE research project. 

Can existing hospitals reach the vision 
of the hospital of the future?



The adaptation of the future hospital vision 
to the existing estate

Estate management strategies:Planning Targets and KPIsKnowledge of the estate
Maintenance strategiesRetrofitting and upgrading the existing estate:
Net zero estateClimate adaptation of the estateSuitability for retrofit

Estate management

Estate management 
strategies:
•Planning 

•Targets and KPIs

•Knowledge of the estate

•Maintenance strategies

Retrofitting and upgrading 
the existing estate:
•Net zero estate

•Climate adaptation of 
the estate

•Suitability for retrofit

Financial Aspects

Financial resource 
management:
•Funding availability

•Funding Sources

Facilities management 
commercial services:
•Investment appraisal 
strategies

•Procurement

•Contracts and 
agreements

NHS Organisational 
Development

Leadership:
•Hospital leadership

•System leadership

•Role of EFM in the 
leadership structure

Challenges internal to 
Facilities and Estates:
•Divergent views between 
FM and clinical staff

•Recruitment



Intervention 
Scenario C

Intervention 
Scenario D

Intervention Scenario A
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Business As Usual Performance

Asset Management using a Participatory Backcasting Approach
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Backcasting: backwards looking analysis 

Time



Conclusions

• Climate change is reshaping healthcare, and hospitals must respond 
as both contributors to and casualties of climate impacts.

• A balanced approach combining mitigation and adaptation is critical 
for climate resilience.

• Participatory Backcasting offers a powerful tool to envision 
sustainable and climate-resilient futures. However, longstanding 
barriers need to be addressed to enable an effective 
implementation.



Thank you for your attention!
Any questions? 

This work forms part of a research fellowship with The Healthcare Improvement Studies (THIS) Institute. The fellowship was funded by the Health Foundation as part 
of a grant to the University of Cambridge supporting THIS Institute.
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