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(and healing environments) at hospitals 
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David Brasfield
• Architect / building engineer
• Urban planning background
• Urban sustainability policy 

development
• Oslo Fremtidens byer (project lead for 

energy and climate change adaptation)
• Environmental Manager at Sunnaas 

Rehabilitation hospital since 2013
• Active promotion of green roofs & GI 

since 2005. 
• Chairperson, Norwegian Association for 

Green Infrastructure (NFGI)
• Board member, World Green 

Infrastructure Network



Sunnaas rehabilitation hospital
- a way forward 



• Ryggmargsskader 

• Alvorlig multitraume

• Alvorlig hjerneskade

• Hjerneslag 

• Kognitive vansker etter hjerneskade 

• Alvorlig brannskade

• Nevrologisk sykdom

• Smertetilstander

• Sjeldne diagnoser

We treat patients with



Sunnaas hospital





Birgit and Rolf Sunnaas
(Hospital founders)

Sunnaas Hospital – a partially
self sufficient eco-society for:
- Economic survival
- Well being





Mid 1950's

• Poultry, eggs

• Pork

• Fish farming

• Fruits, vegetables

• 1 doctor

• 17 gardeners



Ca. 1960



2013



2013



Innendørs grønt anlegg - gangveier
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Climate Change



Increased mean temperature
Temperature extremes
Heavy precipitation
Drought and dryness
Runoff and river flooding
Cyclones and storm winds
Ocean circulation
Sea Ice
Sea level
Ocean chemistry







Effects of climate change

• Drought and damage to landscape amenities
• Water shortages
• Changes in energy consumption (plus and minus)
• Damage to buildings and infrastructure – wind, rain, flooding, 

uneven settlement (permafrost melting)
• Storm water overflows
• Changing disease vectors
• Human migration patterns (for example prolonged drought

conditions in North Africa and the Mediteranean region)
• Food security and climate forcing of food systems
• Etc.



Copenhagen flood 2011

Foto: Bax Lindhardt



Hurricane Harvey
16 hospitals closed in 

Houston



Kilde: NRK

23. november, 2014





https://climateactiontracker.org

https://climateactiontracker.org/




Selected elements of a climate change
adaptation path for hospitals

• Understand predicted changes in climate
• Understand how extreme the changes will be
• Understand how buildings, properties and infrastructure can be 

affected
• Understand how society and patients can be affected
• Risk assessments – scenarios, probabilities (10 year, 30 year 60 

year….)
• Assess danger for disruption of infrastructure critical for 

delivering health services (transport, energy, etc.)
• Resilience at a regional level. Redundancies. Flexibility
• Cost analysis - doing nothing vs. investing in adaptive measures
• Special opportunities connected to building projects and rehab.

• Assess and invest before damages occur?



What are we doing about
climate change?



What are we doing about
climate change?

• Integration in disaster preparedness?
• Integration in environmental management?
• Municipalities are getting good support from the Directorate for 

Environment. What about national agencies and property
management?

• Existing infrastructure is dimensioned for yesterday’s climate
Conformity to new building regulations won’t be enough

• Conclusion – we need to develop a better overview of current
status

• We need to put climate change adaptation on the property
management agenda

• We would probably do well to establish national or regional 
support systems, perhaps a guideline for hospitals outlining
special challenges and opportunities



The state government expects national

entities to have good risk analyses

regarding how climate change and

climate policy affects their activity and

that the entities will be on the leading

edge regarding climate and

environmental work within their

sector.

National white paper on state
ownership of businesses and assets



Regional strategy for hospital properties
(2.8 million m2)

Property management in the health region is 
facing significant challenges concerning both
maintenance and adaptation of buildings to 
changing needs in patient treatment, IT 
solutions and society’s climate and 
environmental challenges. 

Property management shall be recognized for:
• Preservation of core value of buildings central

in the delivery of health services
• Addressing society’s climate and 

environmental challenges (mitigation??)

No direct mention of adaptation to
climate change!



Climate change?

Adaptation?



No goals or 
recommendations
about climate
change adaptation. 
But BREEAM has…



National Hospital Building Corporation 
Environmental Strategy:

«Consider necessary responses to local
climate conditions and adaptation to 
future climate changes.»

…for new builds.



Official Norwegian 
Report on Climate
Change Adaptation

Focus on:

• Responsibilities of municipalities and local
governments.

• National responsibility to conduct controls and 
audits.

• National transport infrastructure.
• Nationally owned energy infrastructure.
• Nationally owned forests and land
• Historical preservation
• Agriculture

National properties and buildings
are subject to local jurisdiction –
therefor no explicit responsibilities
mentioned in the report???



Responsibility for driving climate change
adaptation transfered from The Directorate

for National Security and Preparedness (DSB) 
to the Directorate for Environment (Mdir). 

Mdir supports a network of municipalities and 
local governments but has no program for 

national property owners such as the military, 
the National Building Corporation (Statsbygg), 

Universities, Hospitals etc.



Inspiring work done in Canada, presented at 
CleanMed 2018 in Nijmegen

http://greenhealthcare.ca/climateresilienthealthcare/

http://greenhealthcare.ca/climateresilienthealthcare/


The case for green infrastructure



Green infrastructure
(vs. "grey" technical infrastructure)

Natural amenities and areas, planned or 
existing, delivering a range of ecosystem 
services in rural or urban settings

…and offsetting the need for

…Gray infrastructure – typical infrastructure 
built with technical solutions, based on man 
made and dead materials



• Fosters a better quality of life and human well-being, for 
instance by providing a high quality environment in which to live 
and work.
• Improves biodiversity, for instance by reconnecting isolated 
nature areas and increasing the mobility of wildlife across the 
wider landscape.
• Protects us against climate change and other environmental 
challenges, for instance by alleviating floods, storing carbon or 
preventing soil erosion, improving air quality, absorbing noise.
• Encourages a smarter, more integrated approach to 
development which yields more efficient use of space.

Inspired by: 
http://ec.europa.eu/environment/nature/ecosystems/docs/green_infrastructure_broc.pdf

Delivery of multiple co-benefits
(social, environmental and economic sustainability!)







Pilars of sustainability:
Environmental

Economic

Social

Healing environment of care
Resilient and climate adapted

healthcare infrastructure
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Green Infrastructure Technology for Resilient
Hospitals and Healing Environments 
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…and climate smart!
Less material and excavation
intensive production of
stormwater retention yields
reduced carbon footprint



Property development at Sunnaas Hospital

• Sale of property to finance new building

• Consolidation of locations, renewal and 
expansion of building stock

• Our outdoor areas are under press and 
shrinking

• New wing built in 2015, with a view onto our
previously hidden, ugly and dead gray roofs.

• Previous positive experience with roof terrace, 
but intensely used and not very green



Risks related to extreme weather and climate
change shall be analyzed. The landscape’s
contribution to preventing water damage will
be taken into acccount, with a view toward
the use of nature based solutions



Concept study and 
preliminary cost estimate for 
outdoor area development
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Concept study for Sunnaas and 

improvements 2016
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Bjørbekk og Lindheim
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Green roof at Sunnaas newly installed fall, 2018



New view from our new wing

Kilde: Sunnaas sykehus



Visualization: excess bearing capacity analyzed 2018

Kilde: Sunnaas sykehus



Norwegian Standard for «Blue-green» factor






