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NATIONAL HEALTH CARE INSTITUTE

• Advice and clarify on issues basic health care package

• Advance quality and transparancy in care / HTA

• Develop information standards for information exchange

• Implement funding statutory health insurance schemes

•Health Insurance Act

•Longterm Care Act 

Taking care of good health care



- Medicine

- Data-analysis

- Healthcare system

> ‘Organisational settings of health care’

> Sustainability as innovation (Clinical informatics)

Dept. Medical Informatics
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VRIJE UNIVERSITEIT AMSTERDAM

Science for Sustainability

Science Faculty | Athena Institute

Life Sciences & Health: new specialization Health & Life sciences: 

Sustainable Health and Healthcare (> 2021)
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SCIENTIST REBELLION - NON-VIOLENT DIRECT ACTION

The privilege to know, the duty to act
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CAPE TOWN 2019



Humanity has made tremendous
public health gains by traditional
measures such as global child
mortality and life expectancy…



Yet at the same time, 
we’ve disrupted Earth’s natural systems

Anthropogenic environmental changes include:

● Biodiversity loss
● Changing biogeochemical flows
● Changing land use and land cover
● Global pollution
● Climate change
● Depletion of natural resources
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ANTHROPOCENE

https://theanthropocene.org/

The age of man

Demography
Consumption
Technology

The planet is changing



The Great Acceleration: Consumption patterns skyrocket after 1950



The Great Acceleration: Exponential growth in population and world GDP



The Great Acceleration: Accelerated human impacts on natural systems
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PLANETARY BOUNDARIES

Rockström et al., 2022
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PLANETARY BOUNDARIES

Rockström et al., 2022
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ATMOSPHERIC CARBON DIOXIDE
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IPCC 2021
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GLOBAL WARMING > CHANGES CLIMATE
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‘TIPPING POINTS’

Rockström et al., 2022

UNESCO 2022: accelerated melting of glaciers in World 

Heritage sites, with glaciers in a third of sites set to 

disappear by 2050
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NONETHELESS



“We have mortgaged the health of future 

generations to realize economic and 

development gains in the present.”

The Rockefeller Foundation–Lancet Commission

on Planetary Health

(2015)*

*This commission introduced the concept of  ‘planetary health’ to the health and medical sciences



Our environment is changing — and it’s not just our 
climate.

• We’ve cleared nearly half of temperate & tropical forests

• Biodiversity is rapidly disappearing: ~150 species lost daily

• Our oceans have become 30% more acidic since the Industrial Revolution

• Land is desertifying: we use over two-thirds of the world’s ice free surface for ag

• Soil, air, and water ecosystems are being polluted

• Biogeochemical cycles are being altered: CO2 levels increased 25% since the 1950s 
and we’ve exceeded the planetary boundaries for nitrogen and phosphorus

• We’ve dammed over 60% of our rivers

• Extreme weather events wreak havoc on communities

• Temperatures are increasing

• Sea levels are rising



These changes in our environment severely affect our health and 
jeopardize decades of public health gains:

Human health impacts include, but aren’t limited to:
● Cardiovascular diseases
● Respiratory diseases, like asthma and COPD
● Infectious zoonotic and diarrheal diseases
● Antimicrobial resistance
● Toxic and dioxin exposures
● Heat strokes 
● Mental health effects
● Malnutrition
● Forced displacement and migration
● Civil strife and trauma
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GLOBAL WARMING > CHANGES CLIMATE
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GLOBAL WARMING > CHANGES CLIMATE (IPCC, 2022) 
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GLOBAL WARMING > CHANGES CLIMATE

• More than 100, have already announced their intentions to achieve net-zero 
emissions by 2050. These include major emitters like the United States, China and 
the European Union.

•India, the third largest emitter in the world, has been holding out, arguing that it 
was already doing much more than it was required to do, performing better, in 
relative terms, than other countries.

• Any further burden would jeopardise its continuing efforts to pull its millions out of 
poverty.

•IPCC has informed that a global net-zero by 2050 was the minimum required to keep 
the temperature rise to 1.5°C. Without India, this would not be possible.

https://www.drishtiias.com/important-institutions/drishti-specials-important-institutions-international-institution/european-union
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WHAT TO DO?
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THE ANTROPOCENE - THE HUMAN ENTREPRISE

Planet in crisis

Science must help



Planetary health is a scientific field and global movement focused on understanding 

and quantifying the growing human health impacts of anthropogenic global 

environmental change, and developing solutions that will allow humanity and the 

natural systems we depend on to thrive now and in the future.



Planetary health maintains a  sharp focus on human health, while 

blurring the boundaries between humans and all life with which we 

share this planet. 

By harming our natural systems, we harm ourselves and future 

generations.



Planetary health maintains a  sharp focus on human health, while blurring the 

boundaries between humans and all life with which we share this planet. This aligns 

with many Indigenous worldviews where Nature is often not a discrete concept. 

By harming our natural systems, we harm ourselves and future generations.



“Humankind has not woven the web of life. We are but 

one thread within it. Whatever we do to the web, we do to 

ourselves. All things are bound together. All things 

connect.”
Chief Seattle
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PUBLIC OUTCRYRA



Achieving planetary health will require a Great Transition where we all learn to do nearly

everything differently, such as: 

How we produce and consume food, manufactured products, and energy;

How we redesign our healthcare;

How we construct and live in our cities;

How we manage our natural landscapes and resources;

And the stories we tell ourselves about our place in the world, our relationship to Nature, 

and what it means to live a good life.



Major innovation across fields:
● Energy and waste infrastructure
● Food systems and agriculture
● Land use and conservation
● Healthcare and biotechnology
● Manufacturing and supply chains
● Chemistry and materials science
● Business and economics
● Technology and digital media
● Urban planning and architecture

Profound collaboration across social sectors:
● Policy and governance
● Business and economics
● Natural sciences
● Health sciences
● Faith leaders
● Indigenous communities
● Tech and entrepreneurship
● Arts and humanities
● Education 

The Great Transition will require both:



Many of our best efforts remain siloed, fragmented, or rivalrous

— but it will take all of us.

Policymakers
Storytellers
Businesspeople
Faith leaders
Technologists
Engineers
Artists

•Farmers
•Activists
•Researchers
•Journalists
•Military
•Healers
•Politicians 

We need common terms, objectives, and visions for the future

•Doctors
•Fashion designers
•Law enforcement
•Actors
• Indigenous leaders
•Librarians
•Scientists

•Students
•Nurses
•Educators
•Youth
•Writers
•Chefs
•Manufacturers
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CLIMATE CRISIS = HEALTH EMERGENCY
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HEALTH 

EFFECTS

Lawrence et al. (2021) Grantham Institute
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MENTAL

HEALTH EFFECTS

Lawrence et al. (2021) Grantham Institute
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INCREASED CHANCE FOR INFECTIONS

Mora et al. (2022) Over half of known human pathogenic diseases

can be aggravated by climate change. Nature Climate Change
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TRANSITION TO SUSTAINABILITY

Reducing the ecological
footprint of healthcare
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https://www.thelancet.com/journals/lanplh/article/PIIS2542-
5196(20)30121-2/fulltext

#WE TOO
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Health Care Without Harm (2019) Health care’s climate footprint 

INDIA EN NL:

Healthcare: 4.4% of 
global net emission
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Health Care Without Harm (2019) Health care’s climate footprint 

TOP 10 HEALTH CARE CARBON EMITTERS 

COMPARED TO TOTAL TOP 10 EMITTERRS
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ASSESSMENT GHG EMISSION OF HEALTHCARE (LCA)

Scope 1
Direct CO2-eq. emissions (buildings, transport, production)

Scope 2
Indirect CO2-eq. emissions (electricity, airco)

Scope 3
Indirect CO2-eq. emissions (production of goods, waste, food)

[Greenhouse Gas Protocol]
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Health

Healthcare

Climate 
change

primum
non 

nocere

HEALTHCARE INDUSTRY
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Please see this:

https://www.youtube.com/watch?v=w28M7wjIr6E

Look at me! - YouTube

https://www.youtube.com/watch?v=O1-fQ6xDLNI
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RESPONSE: SUSTAINABILITY
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1. How to design a system that delivers quality
health services in harmony with the environment

2.  How to design a supply chain, transportation,
operations infrastructure delivering quality
health services in harmony with the environment

3.  How to design financial mechanisms for delivering
quality health services in harmony with the environment

TRANSITION/REDESIGN: AWARENESS-KNOWLEDGE-IMPLEMENTATION
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Business operation

- Air conditioning (emissions)
- Medicine residues in surface water
- Waste culture / non-circular processes
- Estate/buildings
- Transport
- Food
- Procurement
- Inappropraie catre

IN HEALTHCARE WE MUST ACT NOW
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CLIMATE RESILIENCE

Healtcare must

 Prepare for health impacts such as extreme weather
 Populatie health over bio-medical approach

(co-benefits, prevention, food, exercise etc.)
 Own house in order (climate neutrality)
 Prepare for impact on health system’s components:
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RESILIENCE

 What are effective mitigation and
adaptation strategies

 Emerging from the crisis in better
shape

 Sustainability strengthens system 
resilience

World Health Organisation building blocks of health systems 
(World Health Organisation, 2015). 



53

Make use of what is there

- The WHO framework for climate-resilient and environmentally

sustainability in health care facilities

NO NEED TO REINVENT A GREEN WHEEL
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FOUR KEY DOMAINS FOR CLIMATE ACTION

https://www.who.int/publications/i/item/climate-resilient-and-environmentally-sustainable-health-care-facilities
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RESILIENCE AND SUSTAINBILITY IN HEALTHCARE
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WHO FRAMEWORK

FOR BUILDING CLIMATE-RESILIENT AND ENVIRONMENTALLY SUSTAINABLE HEALTH CARE FACILITIES

https://www.who.int/publications/i/item/9789240012226
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PROCESS TO STRENTHEN

CLIMATE-RESILIENT AND ENVIRONMENTALLY SUSTAINABILITY IN HEALTH CARE FACILITIES
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Make use of what is there

- The WHO framwork for climate-resilient and environmentally sustainability

in health care facilities

- Global Road Map for Health Care Decarbonization (HCWH/ARUP, 2021)

NO NEED TO REINVENT A GREEN WHEEL
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1. Power health care with 100% clean, renewable electricity. Ensure that health care is powered 
by zero emissions electricity across the three pathways. 

2. Invest in zero emissions buildings and infrastructure. Ensure every health care building and 
health product manufacturing facility and their infrastructure promote energy efficiency, zero 
emissions, and climate resilience. 

3. Transition to zero emissions, sustainable travel and transport. Transition to 100% low or zero 
emission fleet vehicles and infrastructure, while encouraging active travel and public 
transport for patients and staff wherever feasible. 

4. Provide healthy, sustainably grown food. Provide healthy, locally, and sustainably produced 
fresh and seasonal food with zero food waste. 

5. Incentivize and produce low-carbon pharmaceuticals. Reduce unnecessary pharmaceutical 
use, substitute high emissions products with more climate-friendly alternatives, and 
incentivize the production of affordable green, climate-smart medicine. 

6. Implement circular health care and sustainable health care waste management. Implement 
circular economy principles to procure supplies, deploy clean technologies, reduce the volume 
and toxicity of health care waste, and manage waste sustainably. 

7. Establish greater health system effectiveness: Reduce emissions by improving system 
effectiveness, including eliminating inefficient and unnecessary practices, linking carbon 
reduction and quality of care, and bolstering resilience.

GLOBAL ROAD MAP FOR HEALTH CARE DECARBONIZATION
(HCWH/ARUP, 2021)
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Make use of what is there

- The WHO framwork for climate-resilient and environmentally sustainability

in health care facilities;

- Global Road Map for Health Care Decarbonization (HCWH/ARUP, 2021);

- Quality Improvement (QI) tools and concepts

NO NEED TO REINVENT A GREEN WHEEL
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- PDSA

- Fishbone diagram

- Driver diagram

- Process mapping

- EBM

- Co-production

- Accreditation standards

- HTA

SUSTAINABILITY = QUALITY IMPROVEMENT
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Make use of what is there

- The WHO framwork for climate-resilient and environmentally sustainability

in health care facilities;

- Global Road Map for Health Care Decarbonization (HCWH/ARUP, 2021);

- Quality Improvement (QI) tools and concepts

- Circularity assessment: the R-ladder

NO NEED TO REINVENT A GREEN WHEEL
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PRESERVING VALUE: THE R-LADDER
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Make use of what is there

- The WHO framework for climate-resilient and environmentally

sustainability in health care facilities;

- Global Road Map for Health Care Decarbonization (HCWH/ARUP, 2021);

- Quality Improvement (QI) tools and concepts (ISQua et al.)

- Circularity assessment: the R-ladder

- Sustainable Quality Improvement (CSH, NHS)

NO NEED TO REINVENT A GREEN WHEEL
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SUSTAINABLE QUALITY IMPROVEMENT (SUSQI)
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SUSTAINABLE QUALITY IMPROVEMENT (SUSQI)
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SUSTAINABLE QUALITY IMPROVEMENT (SUSQI)
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GREEN CARE= HIGH VALUE CARE

Value-based healthcare Porter & Teisberg, 2006
Triple aim Berwick et al, 2008
Quadruple aim Bodenheimer & Sinsky, 2014
Sustainable value in healthcare Mortimer et al, 2018
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Make use of what is there

- The WHO framework for climate-resilient and environmentally

sustainability in health care facilities;

- Global Road Map for Health Care Decarbonization (HCWH/ARUP, 2021);

- Quality Improvement (QI) tools and concepts (ISQua et al.)

- The R-ladder

- Sustainable Quality Improvement (CSH, NHS)

- Examples (NL)

NO NEED TO REINVENT A GREEN WHEEL
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= Appropriate care

Avoiding
Unnecessary care
Overtreatment
Undertreatment
Overdiagnostics
Research waste

GREEN CARE

Promoting
Selfcare
Precare / prehabilitation
Lifestyle medicine
Prevention & education

anything to responibly reduce consumption and production of care
reduces the ecological footprint of the healthcare industry
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GREEN CARE

Chemobike

2019-2022
900 treatments

- Less time
- Less strenuous
- Domestic environment
- Less CO2 emission

https://www.olvg.nl/nieuws/olvg-verpleegkundige-brengt-chemo-thuis-bakfiets
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GREEN CARE

• 16 surgical med associations

• Waste reduction, plastics

• F-gases (anesthesiology)

• Circular instruments

• Energy use

• Guideline development
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GREEN CARE

Climate

Responsible

Entrepreneurship 

Green GP practice

https://www.nhg.org/duurzaamheid
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GREEN CARE

Digital solutions

• More self management

• Less visiting/travelling by car

• Better adherence

• Low cost

• Green IT

• Prevention



75

GREEN CARE

Respiratory care

What would be the carbon and cost impact

of safely replacing MDIs with NPIs among COPD/asthma pts?

 63 milj kg CO2eq. ~ emission of 8400 Dutch households

 €49 milj cost reduction

Ten Have P et al. Turning green: the impact of changing to more eco-friendly respiratory healthcare. 

A carbon and cost analysis of Dutch prescription data. BMJ Open 2022;12:e055546.
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GREEN CARE

External preventive and precare action

- Food and nutrition
- Nature
- Domesticity
- Animals
- Air | Sound | Light
- Architecture | Interior

evidence based

https://www.rivm.nl/zorg/duurzame-zorg

https://www.rivm.nl/zorg/duurzame-zorg


THANK YOU

h.c.ossebaard@vu.nl

No quality without climate responsibility


