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Agenda

1. About AIHI

2. International collaboration

3. Climate change, human health, 

and health systems

4. Solutions for further progress on 

adaptation

5. Solutions for further progress on 

mitigation

6. Summing up



Agenda

1. Acerca de AIHI 

2. Colaboración internacional 

3. Cambio climático, salud humana 

y sistemas de salud

6. Resumiendo

4. Soluciones para seguir 

avanzando en la adaptación

5. Soluciones para seguir 

avanzando en la mitigación



Prologue … 

Prólogo …



How some people view health 

systems

[Australian Government, Department of 

Health and Aged Care. (2019). Australia’s 

health landscape infographic. 

https://www.health.gov.au/resources/publicati

ons/australias-health-landscape-infographic]AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY

But we know 

it looks more 

like this.
We try to 

understand this 

complexity.
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Example: Care delivery in oncology

Work-as-

imagined

NO REFERRAL

Referral to a private 
clinic or another public 

genetics service

Refer to 
genetics 
service?

Patient attends 
appointment at HCC

Seen at HCC

Yes

Patient agrees 
to referral

Yes

Yes

No

Referral made 
to HCC

Not seen No

High risk Low risk

Yes

Screening test

+16 119

0

<5 days

<14 
days

14

2

2

2

0

Clinicians thought 
there there would 
be around 15-20 

patients

Clinicians thought 
there may be some 

patients who 
would attend 
private clinics

Clinicians thought 
only 1 or 2 would 

be missed 

Clinicians thought 
there was a wait 

list to be seen

Clinicians thought 
referrals could be 

made up to 18 
months after 

surgery
Clinicians thought 

there may be some 
patients who 

would not attend

This is what they 

actually did.

Screen

High risk

Refer

This is what 

healthcare staff 

said they did.

Work-as-

done

[Taylor et al., 2016; Long et al., 

2018; BMC Health Serv Res]

So, care delivery is not linear

Complexity

Barriers

Enablers 



Feedback Loop

Intervention
Intended 

change?

…and why we need to continuously learn and improve.

That’s why change is so hard



How we study systems

Implementation 
science

Systems 
modelling

Multimethod 
research

Learning 
health 

systems



About AIHI

Acerca de AIHI 

1.
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AIHI at a glance

Understanding the 

relationship between 

system complexity and 

system performance

Evaluating the impact of 

interventions on health, 

workplace and social 

outcomes

Understanding 

behaviour as a basis 

for practice 

improvement

Use of artificial 

intelligence to support 

evidence-based decision-

making

Designing models of 

care and ways of 

working that improve 

safety and quality

Applying an economic 

lens to evaluations and 

policy development



Australian Institute of Health 

Innovation

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY



OBSERVATORY ON THE 

FUTURE OF HEALTHCARE

Building low-carbon, climate- 

resilient healthcare systems

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY



International collaboration on 

environmental sustainability 

in healthcare

Colaboración internacional 

sobre sostenibilidad 

ambiental en la atención 

sanitaria

2.



Fragmentation 

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY

Different contexts, similar 

problems

Workforce challenges

Financial pressures

Inequities in access to care
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Health Systems: Argentina and 

Australia
ARGENTINA AUSTRALIA

POPULATION

LIFE EXPECTANCY

COUNTRY SIZE 

FUNDING SYSTEM 

& EXPENDITURE

ORGANISATION & 

STRUCTURE

45.8 million people 27.0 million people

7.69 million km2 ; 3.3 people per km22.78 million km2; 16.9 people per km2

77.7 years 84.2 years

•Ḑ60% payroll (social security), 30% 

taxes (public), 15% private

• Expenditure at 9.7% GDP, $1,405 

USD per capita (2021)

•Ḑ67% taxes (public), 33% private

• Expenditure at 9.9% GDP, $6,931 

USD per capita (2023)

• Province-level health coverage

• National Ministry of Health 

oversees three distinct sectors 

(public, social security, private)

• Highly decentralised to provinces

• National health coverage (Medicare)

• Shared responsibilities between 

Commonwealth Government, states 

and territories

• Coordinated via Agreements

Have I missed any 

key characteristics?
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Shared goals for health system 

sustainability

Develop and 

implement data-

driven tools for 

sustainable care Optimize 

system-wide 

performance 

for mitigation 

and adaptation

Drive systemic 

change towards 

low-carbon, 

climate-resilient 

healthcare

Build a climate-

resilient health 

workforce and 

learning 

systems



Climate change, human 

health, and health systems

3.

Cambio climático, salud 

humana y sistemas de 

salud



MOBILE 
PHONES

INTERNET



Climate change, human health 

and health systems

[Braithwaite et al., Insight+, 2021]

“The climate crisis is also inextricably 

a health crisis. To prepare health 

care systems for the future, 

climate change must be seen as a 

priority issue.”

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY



Climate change and human 

health: an international lens 

Non-optimal 

temperatures 

account for 9·43% 

of global deaths 

and equating to 74 

temperature-related 

excess deaths per 

100 000 residents

[Time-series data on mortality and ambient temperatures 

from 750 locations in 43 countries and five meta-predictors 

at a grid size of 0·5° × 0·5° across the globe]

[Zhao et al. 2021.Global, regional and national burden of mortality associated with non-optimal 

ambient temperatures from 2000 to 2019: a three-stage modelling study]



AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY

Annual deaths due to 

abnormal temperatures by 

region:

Africa – 1.2 million

Asia – 2.6 million

Europe – 835,000

South America – 141,000

UK – 52,000

US – 173,600

China – 1.04 million

India – 74,000

Australia – 16,500

[Zhao et al. 2021.Global, regional and national burden of mortality associated with non-optimal 

ambient temperatures from 2000 to 2019: a three-stage modelling study]

Climate change and human 

health: an international lens 



Climate change and human 

health: an international lens 

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY [Costello et al., Lancet, 2023]

Direct 

effects

Indirect 

effects
HEALTHCARE



AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY [Braithwaite et al., BMJ, 2023]

The Scopes 

framework

Impact of healthcare on climate 

change



HEALTHCARE’S 

BI-DIRECTIONAL 

PROBLEM

Healthcare is on the front 

lines to deal with climate 

change (especially 

Emergency Departments 

and Primary Care 

settings)

Healthcare is a major 

emitter (4%-8.5% of 

national carbon burden)

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY

What we should 

be working on

[Braithwaite et al., Scientific Reports, 2025]

ADAPTATION MITIGATION
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Latin American countries with 

commitments through the 

COP26 

Commitment 1: 

Climate resilient health systems

Commitment 2: 

Sustainable low carbon health 

systems

[Hartinger et al. 2024. The 2023 Latin America report of the Lancet Countdown 

on health and climate change; The Lancet Regional Health – Americas]

ADAPTATION

MITIGATION
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Argentina’s adaptation and 

mitigation work

[Hartinger et al. 2024. The 2023 Latin America report of the Lancet Countdown 

on health and climate change; The Lancet Regional Health – Americas]

National action 
plans for adaptation 
and mitigation (2019)

Green Climate Fund 
Readiness and 

Preparatory Support 
Programme (2020)

Provincial action 
plans on health and 

climate change 
(2023) 

Integration of 
meteorological 
information into 
health services

Increased media 
engagement of 

health and climate 
change

Reduced use of 
carbon-emitting 
energy sources

Have I missed any key milestones?

ñThe experience from Argentina demonstrates that é

progress on health and climate is possible if basic 

conditions are met, including political will and 

financial schemes é 

Intersectoral and multilevel collaboration é [are] key 

enablers of progress éò



Solutions for further 

progress on adaptation

Soluciones para seguir 

avanzando en la 

adaptación

4.
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Climate hazards

[Braithwaite et al., Nature Climate Change, 2024]

General Practices

Health Ministry & 
National agencies

Community 
Clinics

Ambulatory 
Care

Aged 
Care

Hospitals

HEALTH SYSTEMS

Service interruption

Communication failures

Surveillance

Recovery

Evacuation

Tools & frameworks

Healthcare infrastructure 

and urban planning

Surge capacity

Workforce

Financial burden

Health system capacity and 

preparedness

N=129

50+ countries
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Climate hazards

[Braithwaite et al., Nature Climate Change, 2024]

General Practices

Health Ministry & 
National agencies

Community 
Clinics

Ambulatory 
Care

Aged 
Care

Hospitals

HEALTH SYSTEMS

Service interruption Surge capacity

Workforce

Tools & frameworks

Offsite medical record systems

Empowered and 

informed

Evaluate capacity and vulnerability

National health adaption plans

Locate facilities above ground

Invest in surveillance systems

Tracking system for evacuees

Emergency rosters

Offsite medical facilities

Strategic building for climate hazards

Invest in prevention

Care continuity plans

Clear management plan & staff

Tools to evaluate resilience

Communication failures

Healthcare infrastructure 

and urban planning

Financial burden

Strategies to strengthen capacity 

and preparedness

“… many health systems are underprepared for the consequences 

of climate change ...”

Over the next few years, we need:

• Proactive planning and capacity building

• Research on long-term effects of impacts, responses and recovery

• Preparedness training for all kinds of disasters

• Targeted solutions for different kinds of patients

• Care plans for different types of disasters
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Climate hazards

General Practices

Health Ministry & 
National agencies

Community 
Clinics

Ambulatory 
Care

Aged 
Care

Hospitals

Tools and frameworks for 

climate resilience

[WHO, 2022; Braithwaite et al., Nature Climate Change, 2024]

HEALTH SYSTEMS

Mainly national or 

international, rather than 
state/province or local level.

TOOLS & 

FRAMEWORKS

Coordinated action 

promotes equity, but 
local context matters.

What do you think?
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Exploration

Preparation

Implementation 

Continuous 

improvement

[Thomson et al., Healthc Manage Forum, 2023]

Identify opportunities,

barriers, and enablers

Initiate, monitor, and

modify strategies

Based on current

& projected data 

What are the needs? 

How to address them?

Tools and frameworks at the 

organizational level

EPIS Implementation 

Framework



Solutions for further 

progress on mitigation

Soluciones para seguir 

avanzando en la 

mitigación

5.



Ways to reduce healthcare’s 

impact on climate change

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY [Braithwaite…Smith…Spanos…et al., 2024; BMJ]

OVERARCHING 

STRATEGIES

DECARBONISATION 

STRATEGIES

N=205

26 countries



General Practice Aged care

RehabilitationHospital

Key:
        Health system

External to the health system

MACRO-LEVEL TOOLS

MESO-LEVEL TOOLS

MICRO-LEVEL TOOLS

Powered by 
lower-emission 

sources

HEALTH 

SYSTEMS

Health Ministry, 
National agencies

Changing 
organisational 

behaviour

Enacting 
policies and 
governance

Using tools for 
measuring and 
monitoring 
greenhouse gas 
emissions

Actions of individuals 
and groups

Decarbonising the supply chain

Reduction in 
energy use

Managing 
physical waste

Minimising 
travel and 

transportation

Strengthening 
healthcare 

infrastructure

Changing 
clinical & 
surgical 
practices

Strengthening external  
infrastructure

[Braithwaite et 

al., 2024; BMJ]

OVERARCHING 
STRATEGIES

DECARBONISATION 
STRATEGIES



General Practice Aged care

RehabilitationHospital

MACRO-LEVEL TOOLS

MESO-LEVEL TOOLS

MICRO-LEVEL TOOLS
HEALTH 

SYSTEMS

Health Ministry, 
National agencies

Using tools for measuring and 
monitoring greenhouse gas 
emissions

[Braithwaite et al., 2024; BMJ]

3 SCOPES

ADVOCACY

INDIVIDUAL BEHAVIOURS

LEADERSHIP & EMPOWERMENT

EDUCATION & TRAINING

COMMUNITY 
INVOLVEMENT

Actions of 
individuals 
and groups

Changing 
organisational 
behaviour

OVERARCHING 
STRATEGIES

YtLΩǎ



General Practice Aged care

RehabilitationHospital

MACRO-LEVEL TOOLS

MESO-LEVEL TOOLS

MICRO-LEVEL TOOLS
HEALTH 

SYSTEMS

Health Ministry, 
National agencies

Changing 
clinical & 
surgical practices

Decarbonising the supply chain

VALUE

Strengthening 
infrastructure

ENERGY EFFICIENT BUILDINGS

DECREASING ENERGY 
GRID EMISSIONS

SUSTAINABLE PRODUCTION & 
PROCUREMENT

ENERGY CONSERVATION

MODELS OF CARE

ALTERNATIVE TRANSPORT

REDUCING LOW 
VALUE CARE

REPLACING HIGH GHG PRACTICES

DECARBONISATION 
STRATEGIES

Minimising travel and transportation

N=107



What can clinicians do?

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY [Braithwaite et al., 2024; BMJ; Braithwaite, Pichumani & Crowley, 2023; BMJ]

Using tools for 
measuring and 
monitoring 
greenhouse gas 
emissions

Actions of individuals 
and groups

Decarbonising the supply chain

Reduction in 
energy use

Managing 
physical waste

Minimising 
travel and 

transportation

Changing 
clinical & 
surgical 
practices

Changing 
organisational 

behaviour

Optimise care Reduce low 

value care

Swap high GHG 

practices

Reduce hospital 

re-admissions

Empower 

patients



• Care closer to home

• Integrate telehealth options

• Compare anesthetic gases & inhalers

• Gloves-off / gowns-down programs

• Guidelines & decision tools

• Team-based care

• Patient-reported outcome focus

• Medication Review

• Deprescribing 

What can clinicians do?

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY [Braithwaite et al., 2024; BMJ; Braithwaite, Pichumani & Crowley, 2023; BMJ]

Optimise care Reduce low 

value care

Swap high GHG 

practices

Reduce hospital 

re-admissions

Empower 

patients

• Shared electronic 

medical records

• Interdisciplinary 

teamwork

• Shared decision-making

• Asses social, psychological 

& economic factors

• Link with social care and 

psychological services

• Build capacity for self-care

• Shared care plans

• Question “routine” 

tests

• Referral pathways

• Integration of hospital-primary care

• Care coordination

• Supported discharge pathways

What do YOU do?



What can clinicians do?

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY [Braithwaite, Pichumani & Crowley, 2023; BMJ]



Which initiatives or strategies 

are being used in Argentina?

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY

Changing 
organisational 

behaviour

Enacting 
policies and 
governance

Using tools for 
measuring and 
monitoring 
greenhouse gas 
emissions

Actions of individuals 
and groups

Decarbonising the supply chain

Reduction in 
energy use

Managing 
physical waste

Minimising 
travel and 

transportation

Strengthening 
healthcare 

infrastructure

Changing 
clinical & 
surgical 
practices

Optimise care

Reduce low 

value care

Swap high 

GHG practices

Reduce re-

admissions

Empower 

patients



Summing up

Resumiendo

6.



Building sustainable health 

systems amidst climate challenges

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY

IMPACTS OF 

CLIMATE 

CHANGE ON 

HEALTHCARE

IMPACTS OF 

HEALTHCARE 

ON CLIMATE 

CHANGE

HEALTHCARE’S 

BI-DIRECTIONAL PROBLEM

Service interruption

Surge capacity

Workforce

Tools & frameworks

Communication failures

Healthcare infrastructure and 

urban planning

Financial burden

Challenges & 

opportunities

Decarbonising 

the supply chain

Enacting policies 

and governance

Using tools for measuring 

and monitoring

Changing clinical 

practices

Actions of individuals 

and groups

Changing organisational behaviour

Minimising 

transport

Challenges & 

opportunities

Strengthening infrastructure



Progressing our knowledge 

together

AUSTRALIAN INSTITUTE OF HEALTH INNOVATION | MACQUARIE UNIVERSITY

Develop implementation 

frameworks to guide effective 

adoption and scaling

Implement interventions and 

evaluate environmental and 

health outcomes

Refine and test tools to 

assess emissions across 

health system levels

Examine contextual 

barriers and facilitators of 

intervention strategies

Translating research findings into actionable insights for testing and learning.
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Editors: J Braithwaite, Y Zurynski , C K-L Smith

Authorship: 36 chapters, 74 authors

• Part I: To begin (three chapters)

• Part II: The effects of climate change on 

health and care (thirteen chapters)

• Part III: The impact of healthcare 

delivery on the climate (eighteen 

chapters)

• Part IV: What does it all mean? 

(two chapters)



Thank you

Muchas gracias

Dr Samantha Spanos

Dr Lisa Pagano

Dr Georgia Fisher

Dr Carolynn L Smith

A/Prof Louise A Ellis

Dr Kate Churruca

Professor Yvonne Zurynski

Professor Jeffrey Braithwaite

You can contact me here:

samantha.spanos@mq.edu.au
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