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EXECUTIVE SUMMARY 

This report examines the important, yet 

underrecognized inter-relatedness of 

two global megatrends: 1) climate 

change, and 2) health and health care 

delivery system sustainability (HHDSS).  

A growing number of local and national 

governments, non-governmental 

organizations (NGOs), and international 

convening bodies have sought to 

address the negative impacts of climate 

change through improving collaboration, 

sharing of best practices, and signing of 

agreements and treaties aimed at 

reducing greenhouse gas emissions. 

Concurrently, many of the same entities 

have appreciated the rising cost of 

achieving health and providing health 

care without the appropriate 

improvement of clinical outcomes and 

well-being. This has led to efforts to 

redesign health care delivery systems 

around optimizing value for patients. As 

these parallel efforts have been 

underway, it has become clearer that 

while they are often perceived as 

independent challenges, climate change 

and HHDSS have a cross-cutting impact 

that will require integrated solutions. 

 

The author utilized desk research for this 

study. Employing the 10 components of 

a high-value health system (HVHS) model 

outlined in the recent publication 

prepared by the Harvard Systems 

Innovation Lab in collaboration with the 

G20 Global Innovation Hub for Improving 

Value in Health,1 this manuscript 

highlights how further progressing the 

value-based care transformation can 

help improve population health and 

ensure robust health care delivery 

systems in the midst of climate change.   

Specifically, a prepared- ness, 

responsiveness, and resiliency 

framework was used to emphasize how 

each component of a HVHS is central to 

HHDSS in the midst of climate change, 

with five key components being denoted 

as prerequisites for the development 

and implementation of the other five 

core components. In addition, a 

comment on the importance of ensuring 

a healthy and vigorous health care 

workforce was made, noting that a HVHS 

would help realign work and incentives 

around population health and patient 

care, a key reason why many sought to 

work in the health care field. Further, it is 

noted that a health care workforce is 

required to ensure HHDSS in the midst of 

climate change and public-private levers, 

including financial and educational 
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benefits, may alleviate the growing 

shortage and rates of burnout. 

The report concludes that tackling 

climate change and HHDSS with cross-

cutting solutions is not only efficient but 

likely to have a broader positive impact 

across populations. To enable this to 

occur, the following recommendations 

are made: 

1. Build specific knowledge 

sharing coalitions to share best 

practices and avoid unnecessary 

failures: National governments, 

collaborating with local entities, industry, 

and NGOs, should invest in building 

coalitions aligned with improving health 

and health care in the face of climate 

change by leveraging existing, influential 

global health fora (e.g., G20 Health 

Working Group, WHO, etc.). Agencies 

that may or may not have interacted 

previously may need to do so given the 

cross-cutting nature of the challenges. 

Education of relative stakeholders will be 

needed. Additionally, best practices 

should be shared, including mechanisms 

to reduce redundancy and ensure the 

appropriate agencies and decision-

makers are being utilized. Further, 

failures should be discussed to enlighten 

colleagues of potential pitfalls to avoid. 

Such discussions should occur with a 

consistent, frequent cadence (e.g., 

asynchronous communication and/or 

meetings via teleconference year-round 

as needed and in-person gatherings bi-

yearly or yearly) to ensure sustained 

momentum and continued progress. 

2. Invest in accelerating and 

scaling a movement to drive efficient 

progress: Both climate change and 

HHDSS are critical challenges facing the 

global community. However, progress 

can often take an extended period of 

time unless critical urgency at scale is 

shown. For example, during the COVID-

19 global pandemic, we witnessed how 

efficiently and decisively stakeholders 

acted in a time of crisis. Experts must 

inform and educate relevant 

stakeholders and the public of the need 

to tackle these megatrends proactively 

today or face the possibility of leaving 

communities vulnerable if climate and/or 

health care delivery system crises strike. 

Through the creation of a palpable 

movement appreciated among decision 

makers but also the general public, 

tangible progress in reimagining, 

redesigning, and adjusting current 

approaches to HHDSS can be 

accomplished through the creation of a 

prepared, responsive, and resilient 

HVHS.  
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3. Utilize international and 

national resources to design and 

implement system changes on a more 

local level to reduce low value care, 

which will build a HVHS prepared, 

responsive, and resilient against 

climate change: One-size-fits-all 

solutions across diverse settings often 

fail because they do not take into local 

needs of communities. Further, it may 

stifle innovation. While resources, such 

as financial investment and human 

capital, may be designated to address 

climate change, health, and health care 

concerns on an international or national 

level, more local development and 

deployment of solutions will likely lead to 

more sustainable and impactful benefit, 

while also empowering the citizens of 

that locale. A core component of any 

solution will be reducing low value care, 

which leads to systemic inefficiencies 

and waste without added benefit to 

patients and the broader society. By 

reducing (and eventually eliminating) low 

value care, a HVHS will emerge that is 

inherently more prepared, responsive, 

and resilient against the impact of 

climate change on human health and 

well-being.  
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BACKGROUND 

Climate Change 

According to the United Nations (UN), 

climate change reflects the “long-term 

shifts in temperatures and weather 

patterns”.2 Inherently, this may not 

sound like a major issue. In fact, 

scientists acknowledge that over large 

time scales, the earth’s climate changes 

naturally, driven by processes such as 

changes in the sun’s energy and volcanic 

eruptions.3 However, the science is clear; 

the speed and severity of climate change 

cannot be accounted for by natural 

causes alone. Human activities remain a 

likely dominant cause of climate change, 

especially warming.4 Additionally, 

climate change can also lead to floods, 

droughts, severe heat waves, tropical 

storms, wildfires, and expedited sea level 

rise, all of which can have far-reaching 

negative impacts.5 

The side effects of climate change can 

have a real human toll, negatively 

impacting approximately 3.3 to 3.6 billion 

people who live in areas highly 

susceptible to a warming planet.6 Yet, the 

severity of impact relies on the level of 

warming that actually occurs. Experts 

from the Intergovernmental Panel on 

Climate Change (IPCC) highlight that an 

increase of 1.5°C may severely negatively 

impact human and natural systems, and 

an increase of 2.0°C could be 

catastrophic.7 Another estimate by the 

Swiss Re Institute warns that the global 

economy could lose 10% of its economic 

value by 2050 secondary to climate 

change, which could rise to an 

astounding 18% of gross domestic 

product (GDP) if global temperatures 

increase to 3.2°C.8 However, variation in 

the projected level of warming by certain 

years and its subsequent impact on 

society remain hotly debated and 

updated frequently. Nonetheless, the 

science is clear that climate change – if 

left unchecked – will have a lasting, 

negative impact. 

Fortunately, international, collaborative 

efforts already underway have appeared 

to bend the climate change curve away 

from the most severe scenarios, though 

still not to the point needed to have a 

negligible impact on society.9 For 

example, the Paris Agreement, an 

international climate change treaty 

adopted by 196 parties UN Climate 

Change Conference in Paris, France on 

December 12, 2015, demonstrates the 

global recognition of the need to address 

climate change,10 though the exact 

method of accomplishing this objective 

remains country specific. Based on five-
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year cycles of action, the Paris 

Agreement aims to reduce the average 

global temperature increase to well 

below 2.0°C above pre-industrial levels 

and preferably to only 1.5°C above pre-

industrial levels.10 This specific global 

effort - paired with the yearly UN Climate 

Change Conference - highlights ongoing 

resource allocation to address this 

growing global concern. Indeed, COP28 

(i.e., the yearly UN Climate Change), held 

in December 2023 in Dubai, the United 

Arab Emirates, welcomed over 85,000 

participants, including more than 150 

Heads of State and Government.11 

Despite progress being made, political 

and economic challenges continue to 

hinder climate change action. Individual 

country viewpoints often collide, with 

differences in opinion voiced frequently 

based on local goals, perceptions, and 

situations. Further, debates on trade-offs 

between sacrificing components of 

current economic prosperity for future 

benefits – both nationally and 

internationally - occur often. While no 

simple solution exists to remove these 

barriers to climate change action, 

addressing such issues transparently 

amongst stakeholders is likely to play an 

important role in ensuring continued 

action. Ultimately, emphasizing the facts 

and data points felt to be most important 

to each stakeholder and their 

constituents can help promote action 

and foster tangible progress. 

Health and Health Care Delivery System 

Sustainability 

While climate change remains a central 

concern to many governments and non-

governmental organizations (NGOs), 

HHDSS is another area of great unease. 

According to the UN, the global 

population reached 8.0 billion people in 

mid-November 2022, up from 2.5 billion 

just over 70 years earlier in 1950.12 The 

population is projected to continue to 

grow as well, reaching 8.5 billion people 

in 2030.12 With this population growth, 

there will be greater demand for health 

care goods and services, yet it is not 

feasible to assume that the population 

growth will be matched with an equal 

growth of physical care delivery sites. 

Thus, ensuring this population growth is 

matched with innovative initiatives to 

optimize human health and health care 

delivery is essential to economic stability, 

human prosperity, and peace. 

Great strides have been made in human 

health. Worldwide, on average, life 

expectancy has increased over 25 years 

from 46.5 years in 1950 to 71.7 years in 

2022, with the trend expected to 
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continue (i.e., life expectancy is supposed 

to rise to 77.3 years by 2050, on 

average).13 Importantly, life expectancy 

gaps across global regions (e.g., North 

America versus Europe versus Asia 

versus Africa, etc.) are also expected to 

continue to decrease. More broadly, 

across the globe, more people feel that 

life today is better than 50 years ago 

according to the Pew Research Center, 

though there remains great variation on 

a country by country basis.14 

From a health care perspective, 

remarkable advances have been and 

continue to be introduced to better 

diagnose, treat, and manage patients 

across countless diseases and illnesses. 

Advancements in pharmaceuticals and 

medical devices have altered the way in 

which diseases that previously had 

suboptimal or inadequate interventions 

are now being cured or managed to the 

point of substantially reduced or even 

minimal human impact. Technology, 

including digital health tools, and new 

ways to manage and analyze large 

amounts of data, including machine 

learning (ML) and artificial intelligence 

(AI), are shifting how we address issues 

of population health. Additionally, 

biomedical research in basic science labs 

globally is underscoring the promise of 

precision medicine. Translational work in 

this area remains a key focus to drive 

even better care for patients. Paired with 

these advances is ongoing work on 

ensuring equitable access across the 

global population.  

Despite the extraordinary progress 

made in both health and health care over 

the past decades to century, the COVID-

19 global pandemic highlighted the 

fragility of our health care delivery 

systems, as well as the challenges 

stakeholders have in promoting and 

ensuring population health.15 In fact, 

evidence shows that across countless 

nations globally, growth in country-level 

GDP and real wages trails the growth rate 

of health expenditures.16 Further, 

workforce shortages have compounded 

the underlying lack of financial 

sustainability. These issues must be 

addressed and efficiently so. 

While health expenditure growth 

outpacing GDP and real wages and a 

burgeoning workforce shortage are 

unsustainable, high expenditure on 

health and health care by itself is not 

necessarily a bad outcome. There are 

two central questions that are crucial to 

answer to better understand whether 

the money spent is providing an 

adequate return on investment. First, 

what do we – as an individual country or 
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the broader global society – receive in 

exchange (e.g., care access, innovative 

new pharmaceuticals or devices, 

improved health and treatment 

outcomes, etc.) for the money we spend? 

Second, can we better optimize our 

expenditures and make appropriate 

investments to ensure an adequate, well-

trained workforce to improve care access 

and population health?  

While progress has been made in some 

broad metrics of health, as outlined 

above, there remains a large lack of 

routine, consistent, and standardized 

measurement of clinical outcomes and 

well-being – the measurements that 

matter most to patients. These measures 

include those focused on quality of life, 

functional status, pain levels, mental 

health, and care experience, among 

others. Because of the lack of data 

collection using validated instruments, 

such as patient-reported outcome 

measures (PROMs) and patient-reported 

experiences measures (PREMs), we 

cannot appropriately assess the benefits 

we are receiving for the money we spend 

on health and health care. Further, even 

when such metrics are collected and 

examined sporadically, there remains a 

large variation and clear inconsistencies 

in health and outcomes across 

sociodemographic factors, countries, 

and other characteristics. 

The discontent and notable flaws, 

including misaligned incentives (e.g., fee-

for-service payments) and lack of 

sustainability across health care delivery 

systems globally, have led to substantial 

work to rethink care delivery and 

financial models around value for 

patients,17 beginning with Professor 

Michael E. Porter and Professor Elizabeth 

O. Teisberg’s seminal book entitled 

“Redefining Health Care: Creating Value-

Based Competition on Results” in 2006.18  

In short, given the resources available in 

a given country, for example, achieving 

the best clinical outcomes for a given 

population and set of patients should be 

the focus; this defines value-based 

health and care. This innovative strategic 

approach moves health care delivery 

systems away from a focus on quantity of 

services provided irrespective of what a 

given service or good achieves for 

patients and towards a system that 

rewards decisions that achieve better 

health and well-being. 

Since its introduction, value-based health 

and care have been core guiding 

strategies for health care transformation 

efforts on the local and national levels. 

For example, Dell Medical School at the 
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University of Texas at Austin in Austin, 

Texas (USA) has developed integrated 

practice units (IPUs) to introduce 

condition-based bundle payments in 

musculoskeletal care amongst its most 

socially and financially deprived patient 

groups, taking risk for delivering 

improved health and clinical outcomes, 

which they are measuring as part of 

routine care using PROMs.19 The 

National Health Service (NHS) Wales has 

reimagined their policies to reward the 

ongoing shift to value-based health and 

care through care model innovation 

supported by government investment.20 

In addition, the Kingdom of Saudi Arabia 

(KSA) under its Vision 2030 initiative has 

also committed to value-based health 

and care as part of its strategic agenda 

for health care transformation.21     

On the international level, non-

governmental organizations (NGOs) and 

multilateral organizations have also 

supported initiatives to move health 

systems worldwide towards a focus on 

delivering value to patients. For example, 

the G20 created the Global Innovation 

Hub for Improving Value in Health, a 

knowledge body dedicated to 

accelerating health and health care 

transformation towards the 

establishment of HVHS.22  In addition, the 

WEF founded the Global Coalition for 

Value in Healthcare, a private-public 

platform designed to expedite the 

needed health care delivery system 

transformation globally.23 The European 

Union (EU) has also focused resources 

and effort on promoting the needed 

transformation across its member 

states.24  

While progress has been made to 

transform health and health care 

delivery systems worldwide, continued 

dedication and resource allocation are 

needed to further – and even expedite – 

the transition. The entrenched systems 

are challenging to alter, but the benefits 

of redesigning our priorities around 

health and how we care for populations 

more efficiently and effectively cannot be 

overlooked. Stepwise progress must 

remain a focus.   

An Unexpected Pairing: Climate Change & 

HHDSS Via Value-Based Care 

Transformation 

As climate change and HHDSS have 

become global megatrends, little has 

been discussed about how they may – or 

may not – overlap, especially as efforts 

began to tackle these notable global 

challenges. Both megatrends are 

deemed to be critical to the future of a 

prosperous and peaceful world, yet 



  

PUBLIC 

10 – Tomorrow’s Health System Today 

 

resources – financial, human, and other – 

have been assigned historically to work 

in parallel, not collaboratively.  

The significant resource allocation and 

dedicated focus on these issues locally, 

nationally, and internationally have led 

to notable progress being made on both 

fronts. However, because these timely 

issues have been viewed historically as 

separate global challenges, what could 

have been accomplished to date has 

likely been dampened. More recently, 

stakeholders and a growing number of 

experts, including the World Health 

Organization (WHO), have appreciated 

and written about how climate change 

can impact health (e.g., exacerbation of 

air pollution-related illness [e.g., 

pediatric asthma] or worsening of known 

or introduction of new infectious 

diseases),25-27 but the focus on climate 

change and health care delivery system 

sustainability has been lacking in 

comparison, with much of the attention 

on health care delivery systems 

concentrated on its carbon emissions 

and waste.  

Transformation efforts focused on 

climate change and HHDSS are 

complimentary, not independent and 

mutually exclusive. For example, not only 

is climate change estimated to cause an 

additional 14.5 million deaths and $12.5 

trillion in economic losses worldwide by 

20250, but from a health care delivery 

system standpoint, an additional $1.1 

trillion in extra cost is expected.5 Thus, 

taking a cross-cutting approach to 

solving these challenges is required. 
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CLIMATE_CHANGE_AND 

HEALTH_AND_HEALTH 

CARE 

Ensuring Health Care Delivery System 

Sustainability and Success in the Midst of 

Climate Change: The Need for 

Preparedness, Responsiveness, & Resiliency 

It is crucial to reimagine a health care 

delivery system structure that optimizes 

population health day-to-day and is 

ready to bend, but not break, to provide 

care when needed in the setting of a 

climate change-related crisis. The WHO 

and others have discussed how health 

emergency preparedness, response, and 

resilience are central to ensuring the 

safety of future generations.28 Using this 

general concept, we propose that a 

health care delivery system that is 

prepared, responsive, and resilient to 

climate change-related issues is needed. 

A true HVHS is centered on keeping 

people healthy by optimizing the health 

metrics, including outcomes, most 

important to them. In general, a 

healthier population helps sustain health 

care delivery systems by keeping more 

individuals out of the acute setting of a 

hospital. Further, the healthier a 

population is at baseline, the greater the 

resource reserve is to respond to issues 

and acute needs that arise. In addition, 

resources – including financial and 

equipment, among others – can be 

earmarked for use in select settings only, 

such as a climate change-related 

emergency. Lastly, resiliency is a natural 

core component of a HVHS, as health 

care professionals are less burnt out 

given their increased autonomy to do 

what they think is best as long as it (i) 

achieves the outcomes desired for the 

money available, (ii) ensures digital 

health data are readily available across 

caregivers and care sites, (iii) facilitates 

the availability of technology for remote 

care when appropriate, and (iv) 

integrates accurate costing systems into 

the care delivery models to measure – in 

real time – any changes to protocols that 

are required to more effectively utilize 

financial resources. 

Questions will abound regarding who 

should pay for this approach and needed 

transformation and to what degree 

government agencies (and which ones) 

should be involved. However, this should 

not block progress being made in an 

efficient manner. Additionally, while 

there may be broad guiding principles 

applicable across countries, implementa-

tion and processes will certainly be 

context specific, ensuring decision-
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making independence at the country 

levels. Moving as efficiently as possible 

and tackling these logistical challenges 

are crucial, as the need to address the 

intersection of climate change, health, 

and health care delivery systems is time 

sensitive. 

Ensuring Health Care Delivery Systems Do 

Not Contribute To Worsening Climate 

Change 

Climate change can have a negative 

cascading effect not only on population 

health and well-being but also on health 

care delivery systems. If not reimagined 

to be more prepared, responsive, and 

resilient to “outside forces” (e.g., COVID-

19 global pandemic), health care delivery 

systems can fail the populations they aim 

to serve. This is not done intentionally, 

but it is simply in response to the 

misalignment of current volume-driven 

incentives that focus on providing more 

interventions and services around illness 

and disease instead of value-driven 

incentives focused on optimizing health, 

well-being, and outcomes most 

important to patients for the resources 

available. 

Globally, the health care sector accounts 

for up to 4.6% of global greenhouse gas 

emissions.29 Thus, as the transition to a 

value-based care continues and progress 

in ensuring HHDSS in the midst of 

climate change comes to the forefront, it 

will be critical to ensure that we also 

consider flaws within the current health 

care delivery system that may actually be 

worsening climate change. At a 

minimum, we should strive to guarantee 

efforts to build more sustainability into 

our health and health care delivery 

systems do not come at the cost of 

greater greenhouse gas emissions. 

If we take the U.S. health care system as 

an example, the primary drivers of 

carbon emissions are hospital care, 

physician and clinical services, and 

prescription drugs at 36%, 12%, and 10%, 

respectively.30 While the primary role of 

the health care delivery system is not to 

reduce carbon emissions, a broader 

understanding of these key drivers 

provides an opportunity for innovators 

to develop replacement solutions that 

allow physicians and other health care 

professionals to continue to deliver high 

quality care at not only a lower cost but 

also a lower carbon footprint. It remains 

critical that stakeholders seeking to 

address the challenges at the 

intersection of climate change and the  
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health and health care delivery system 

space acknowledge the wide variety of 

ways in which they are inter-connected.  

The Inter-relatedness of Climate Change, 

Health, and Health Care 

An appreciation of the inter-relatedness 

of climate change and not only health 

but health care delivery system 

transformation provides an opportunity 

to better analyze and begin to grasp the 

role of value-based health and care in  

 

promoting health and optimizing health 

care delivery in the midst of ongoing 

climate change interventions and 

initiatives. Indeed, the new, yet growing 

appreciation of the cross-cutting nature 

of the two global challenges has led to 

novel partnerships aimed at ensuring 

population health but also improved 

resiliency of health systems to deliver 

needed care (Figure 1).  

Figure 1. (1A) An illustration of the 

traditional, siloed approaches taken by 

stakeholders seeking to address 

challenges related to climate change and 

FIGURE 1 
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health and health care delivery 

sustainability; (1B) An illustration of the 

recognition that transformation efforts 

to address challenges related to climate 

change and health and health care 

delivery sustainability are – in fact – 

complimentary. The star signifies 

opportunities of overlap in addressing 

issues related to the two megatrends.  

There is a growing number of recent 

initiatives globally that highlight the 

inter-relatedness noted above. For 

example,  the U.S. Department of Health 

and Human Services (HHS) established 

the Office of Climate Change and Health 

Equity, an example of a government-

driven investment aimed to address the 

impact of climate change on the 

American population.31 Further, the 

National Academy of Medicine (NAM) in 

the United States of America launched 

the Grand Challenge on Climate Change, 

Human Health, and Equity in 2020, 

bringing together experts across the 

globe to foster cross-country learning 

and promote collaboration to tackle 

questions related to climate change and 

human health but also systems 

sustainability and resilience.32 

Additionally, in 2023, the Climate Change 

and Health Hub, a partnership between 

India and the Asian Development Bank, 

was developed to further support efforts 

to address the intersection of climate 

change, health, and health care delivery 

systems.33 

The cross-cutting nature of climate 

change and health and health care 

requires a comprehensive understand-

ing of their inter-relatedness, as well as a 

more detailed inquiry into how 

multidisciplinary initiatives can address 

issues impacting both challenges 

together in an effective manner. It is also 

crucial to understand what agency or 

agencies, as well as private partners, 

should be leading the investment in 

addressing these related challenges. 

Climate change can directly impact 

individual health and health care delivery 

through worsening infectious diseases 

outbreaks or introducing novel 

infectious diseases, reducing the ability 

to grow and distribute nutritious foods, 

introducing environmental hazards to 

daily living, and displacing safe housing, 

among others. Climate change can also 

directly impact health care delivery 

systems by straining limited resources, 

impacting supply chains of medical 

goods, devices, and pharmaceuticals, 

damaging infrastructure, and siphoning 

focus and resources (including personnel 

and financial capital) away from long-

term optimization of individual health 

and well-being and towards temporary 
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fixes to address acute crises, among 

others. These issues, as well as more 

“traditional” social determinants of 

health (e.g., income, self-reported race 

and ethnicity, and housing, among 

others), across both health and health 

care also disproportionally impact 

certain individuals over others based on 

location, worsening disparities caused by 

the impact of climate change.  

The inter-related, yet varied expertise 

needed to adequately address all 

concerns related to climate change, 

health, and health care requires a 

diverse stakeholder approach. This 

mirrors, though to a different level of 

acuteness, how health and health care 

delivery systems were impacted by the 

COVID-19 global pandemic and the 

subsequent need for private-public 

partnerships, cross-cutting approaches 

by government agencies, and support 

from NGOs to focus on personal 

protective equipment (PPE) production 

and expedited vaccination creation. 

Often unexpected forces and situations 

can bring together unlikely partners, 

streamline progress, and break down 

barriers across government agencies, 

the private sector, international 

organizations, and academia.  



  

PUBLIC 

16 – Tomorrow’s Health System Today 

 

APPLYING A VALUE-

BASED APPROACH TO 

ADDRESS CLIMATE 

CHANGE-RELATED 

HEALTH AND HEALTH 

CARE CHALLENGES 

The imperative to achieve better health 

and health outcomes while bending the 

cost curve is not novel. The movement 

has been underway for a number of 

years, and while progress has been made 

in a number of countries and 

jurisdictions, the impact remains quite 

limited and not widespread. As progress 

continues, it must be done keeping the 

potential impact of climate change in 

mind. 

A recent report led by the Health Systems 

Innovation Lab at Harvard University 

highlights 10 key components of a HVHS 

that will help provide “value for money 

and value for many”.1 The 10 key 

components are: 1) digital data systems; 

2) analytics; 3) cost measurement 

systems; 4) outcome measurement 

systems; 5) performance benchmarking; 

6) integrated care pathways with 

FIGURE 2 
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bundled services; 7) value-based 

payment models; 8) value-based 

procurement; 9) integrated provider 

networks; and 10) strategic change 

program,1 with the latter five requiring 

the first five to succeed. For example, 

value-based payment models require 

accurate cost and measurement 

systems. Thus, without the first five 

components of a HVHS noted above, 

each of which can be independently 

implemented, the remaining five are 

unattainable (Figure 2).  

Figure 2. An illustration highlighting how 

five components of a high-value health 

system are perquisites, or foundational, 

for the development and implementa-

tion of the additional five components of 

a high-value health system. 

By overlaying the prepared, responsive, 

and resilient framework on these 10 key 

components of a HVHS, we can achieve a 

better understanding of how the 

prioritization of value in health and care 

can promote HHDSS in the midst of 

climate change. 

i. Digital data systems 

Prepared: The power of high-quality 

health data cannot be underestimated, 

as it can drive more accurate and 

effective decision-making. Continued 

digitalization of health data is necessary 

moving forward, and it should become 

the global standard. A fully digitalized 

health system is not only an enabling 

condition for knowledge sharing and 

benchmarking initiatives globally but 

may allow easier access by health care 

professionals (locally and more broadly) 

and others (e.g., public health officials) 

who require access to promote health 

and appropriate diagnosis, treatment, 

and ongoing management of diseases. 

For example, Argentina’s National Digital 

Health 2018-2024 has made notable 

progress in creating more integrated and 

interoperable health data systems 

across different levels of care and 

territories.1 Further, comprehensive, yet 

interoperable data systems that 

communicate easily across necessary 

stakeholders should be assembled to 

promote improved population health 

management. Such systems should be 

able to condense datasets into a single 

usable format. Data elements should 

include both traditional health metrics, 

as well as data on outcomes that matter 

most to patients, which are commonly 

captured by instruments like PROMs and 

PREMs. 

Responsive: Depending on the impact of 

climate change-related issues on health 

and health care, data points already 
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known but not yet integrated into the 

traditional health systems may need to 

be integrated into the digital data 

systems already in use. Further, as 

greater knowledge about the impact of 

climate change on health and health care 

is gained, it is possible new data points 

may need to be collected and monitored 

routinely. Both scenarios should be able 

to be done seamlessly in a timely 

manner. These advancements can 

directly be leveraged to identify and take 

strategic action to address disparities 

identified related to quality of care, 

health outcomes, and access to high-

quality care, especially for historically 

marginalized groups. 

Resilient: Digital data systems offer 

remarkable promise but to be of greater 

value, they must be accessible day-to-

day and in times of crisis. It is during the 

latter that digital data systems may fail 

when multiple stakeholders attempt to 

access data at once. Thus, it is crucial that 

investments are made up front to test 

newly designed and implemented data 

systems to ensure they can withstand 

such demand. Back-up digital data 

systems – or even multiple back-up 

digital data systems – may be warranted 

pending initial results of demand tests. 

ii. Analytics 

Prepared: Analytics using both 

traditional and more advanced data 

science approaches, such as AI, ML, and 

natural language processing (NLP), 

should be developed and tested with the 

data currently available. Any issues or 

inconsistencies need to be addressed in 

a timely manner. Analytics should focus 

on assessing meaningful health status 

and outcomes for populations, especially 

when new initiatives and/or 

interventions are introduced. Stake-

holders, including communities 

impacted, health professionals, and 

government agencies and policymakers 

when appropriate, should be able to 

access the results of any analytics run to 

drive improved decision-making. The 

Republic of Korea, for example, provides 

comparable analytics for 20 health 

conditions across health care 

professionals participating in the 

National Health Insurance Service 

(NHIS).1 

Responsive: As new datapoints are 

added or current datapoints refined 

during a given situation or crisis, 

analytics should be able to automatically 

(or with minimal human involvement) 

adjust and provide updated outputs for 

use in improving understanding and any 

necessary decision-making. As new 

approaches of analysis are developed 
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and better understood, they should be 

implemented. All analytics should be free 

– much as possible – from bias, so as 

models are created, they should be 

analyzed for bias and adjusted as 

needed. 

Resilient: Multiple ways to perform the 

necessary analytics should be available 

to protect against climate change-related 

disasters that may negatively impact 

infrastructure, as well as computer and 

Internet access.  

iii. Cost measurement systems 

Prepared: The ability to accurately 

measure costs allows for more 

appropriate resource utilization and a 

better understanding of trade-offs. In 

many cases, gross estimates or proxy 

metrics are used in lieu of more accurate 

cost measurement using techniques 

such as time-driven activity-based 

costing, or TDABC. Having the most 

accurate cost measurement system for 

the given resources available as part of 

routine day-to-day efforts should be the 

goal. Cost measurement systems should 

be designed to measure cost at different 

“levels” as much as possible (e.g., 

individual patient, hospital and/or health 

system, region, country) and allow for 

comparisons. While much work remains 

to accurately and routinely measure cost, 

in Australia, the Independent Health and 

Aged Care Pricing Authority (IHACPA) has 

made notable progress through its 

development of the National 

Benchmarking Portal, which offers 

insights into public hospital cost data.1 

Responsive: Cost is simply a measure of 

the amount of resources (normalized to 

a monetary unit) needed for a good or 

service or to accomplish a task. As 

protocols change and resources needed 

to address an issue related to health and 

health care, such as one that may arise 

due to the impact of climate change, cost 

systems should easily be able to re-

calculate updated costs in real-time (i.e., 

the cost system should not be “set in 

stone”) and allow for novel comparisons 

that may not have otherwise been done 

before. 

Resilient: A robust cost measurement 

system should be designed to be easily 

adaptable to changing situations (e.g., 

climate change-related crises) that 

require the addition or subtraction of 

new resources or changes in the cost of 

each resource.  

iv. Outcome measurement systems 

Prepared: Routinely and accurately 

measuring what matters most to those 
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you serve allows more appropriate 

changes in protocols, interventions, and 

initiatives to further benefit constituents. 

Outcome measurement systems should 

be designed for day-to-day use to be 

broad and cover system-based 

outcomes, such as access and use of 

evidence-based protocols, as well as 

those individual-level outcomes that 

matter most to people. The latter tend to 

be captured by PROMs and PREMs, 

which are psychometrically validated 

questionnaires. Standardized outcome 

metrics should be the goal, with some 

international organizations, such as the 

International Consortium for Health 

Outcomes Measurement (ICHOM),34 

leading this endeavor at the individual 

patient level. Dashboards to clearly 

illustrate outcomes in an easily 

understandable manner by relevant 

stakeholders should also be created. 

Optimally, such dashboards should 

display relevant data that can be 

disseminated and integrated by 

appropriate decision-makers within 

local, national, and global health (e.g., 

G20, WHO, etc.) settings. While these 

dashboards may not be commonplace at 

present, some countries are moving 

forward with more routine outcomes 

measurement, including India, which is 

implementing measurement of both 

clinician-driven outcomes (e.g., 

readmission rates) and patient-reported 

outcomes (e.g., health-related quality of 

life) as part of some of its newly 

introduced payment models.1 

Responsive: As we continue to learn, at 

least some of the outcomes that we once 

thought were most important for one 

disease or one situation are likely to 

change. This is especially true for new 

situations, such as those caused by 

climate change. While we can use the 

best available information to predict 

what may or may not be needed from 

outcomes and outcome measurement 

systems perspectives, the situation on 

the ground may dictate something 

different. Any outcome measurement 

system must be able to easily adapt to 

include such new measures. 

Resilient: The advancement in 

technology has led to the collection of 

data via digital means. While this is 

certainly preferred, in a crisis setting or 

one in which technology may be 

impacted, other means (e.g., pen-and-

paper) should be available, with the goal 

of then inputting that data into any 

digital data system as soon as possible. 

Further, in the context of climate change, 

where people may be impacted and 

unexpectedly displaced, a resilient 
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outcome measurement system would 

allow for transfers of outcome data in an 

efficient manner; this will require 

interoperability and appropriate IT 

infrastructure. Lastly, while standardiza-

tion of the outcome measures worldwide 

is optimal, the reality is that this may not 

occur, at least in the near-term. While 

work in this area continues, research 

should also continue to develop 

appropriate “cross-walking” from one 

metric to another; this type of 

approximation will allow local 

stakeholders to better understand the 

metrics being used by colleagues 

elsewhere in an efficient manner during 

times of crisis. 

v. Performance benchmarking 

Prepared: Understanding what an 

appropriate expectation for health and 

health care delivery is crucial to 

appreciating when issues arise and 

performance lags behind what should be 

able to be accomplished. Depending on 

the scenario, benchmarking may be 

most appropriate across local entities or 

across a national or international 

viewpoint. It may also be best to 

benchmark at a more granular level, 

such as by surgery type or health 

condition. At its core, performance 

benchmarking allows for appropriate 

comparisons and can inform 

stakeholders when changes must occur 

to drive improvement. Benchmarking 

should be part of routine health and 

health care activities. 

Responsive: As technology advances and 

our knowledge expands, performance 

does not stay static but evolves as well. 

Similarly, when a crisis occurs, such as 

those possible via climate change, one 

cannot expect performance benchmarks 

for health and health care delivery to 

remain static. Systems must be in place 

to adapt performance benchmarking to 

each situation in an evidence-based 

manner.  

Resilient: Despite challenges that may 

occur in times of crisis with performance 

benchmarking, including ensuring 

appropriate adjustments, simply 

removing metrics or inappropriately 

revising performance benchmarks 

because of failure to meet certain 

outcomes would be counterproductive. 

While routine evaluation of performance 

benchmarking is warranted to ensure 

metrics are evidence-based and 

reasonably attainable, poor 

performance compared to peers should 

be viewed as an opportunity for 

improvement. Thus, there is not only an 

opportunity but a growing necessity for 
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cross-country learning and collaboration 

to drive performance innovation and 

improvement, much of which can be 

fostered by organizations designed to 

promote such knowledge sharing like the 

G20 Global Innovation Hub for Improving 

Value in Health. 

vi – x. Integrated care pathways with 

bundled services; value-based payment 

models; value-based procurement; 

integrated provider networks; strategic 

change program 

Prepared: Using the first five key 

components of a HVHS outlined above, 

key components six through 10 can 

occur. These five key components should 

be routine and part of the ongoing health 

and health care delivery system 

transformation underway globally. Once 

engrained as part of the culture of day-

to-day activities, any crisis will be 

addressed with these components that 

focus – by definition – on achieving the 

best health and health outcomes for the 

resources available.  

Responsive: Differences in local needs, 

changes in baseline knowledge, cultural 

variations, and accessibility to different 

goods and services should be 

appreciated. Further, as populations are 

impacted by climate change, typical care 

pathways, for example, may be impacted 

and more transferred to remote care or 

to another part of the provider network. 

Ensuring private-public partnerships and 

a strategy for continued innovation will 

allow for responsiveness to changing 

situations as close to real-time as 

possible. 

Resilient: These five key components of 

a HVHS that build off the five key 

components highlighted above remove 

many of the perverse incentives in 

current health systems that financially 

reward “sick care”, disproportionally 

reward procedures (e.g., surgery), and 

the quantity, not quality of goods and 

services provided. These perverse 

incentives were one of the key reasons 

that health systems faltered during the 

COVID-19 global pandemic. With the 

implementation and flexibility of these 

five key components, any climate 

change-related crisis will lead to 

stakeholders remaining focused on 

populations and their health and general 

well-being as much as possible. 
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A Comment on Workforce 

In order to work towards optimizing 

population health and delivering the 

health care goods and services needed in 

prepared, responsive, and resilient 

health care delivery systems, a robust, 

well-educated, and highly trained 

workforce is needed. Unfortunately, 

health care workforce issues remain a 

major concern, with the numbers of 

health care workers unevenly distributed 

within and amongst countries, 

worsening disparities.35 Indeed, 

according to the WHO, 18 million more 

health care workers are needed in low- 

and middle-income countries to achieve 

universal health care by 2030.35 Even in 

high-income countries, such as the 

United States of America, health care 

workforce concerns exist, with estimates 

suggesting that the country will be short 

nearly 200,000 nurses and 124,000 

physicians by the 2030s.36 

As we saw during the COVID-19 global 

pandemic, workforce shortages 

negatively impact the health and well-

being of populations. Without the human 

capital and expertise to care for 

populations, including patients in acute 

need, a HVHS is unachievable regardless 

of if the 10 key components outlined 

above are successfully designed and 

implemented. This is especially true in 

times of crisis, including the possibility of 

climate change-related crises.  

Burdensome paperwork, lack of 

autonomy, and a decrease in a feeling of 

shared goals worsen burnout, leading to 

a mass exodus of health care workers. 

Fortunately, a HVHS removes many of 

the bureaucratic barriers and non-

mission aligned elements of why people 

go into health and health care. It realigns 

mission and purpose with the health 

care worker’s day-to-day job by ensuring 

that caring for patients in the way that 

health care professionals feel is best to 

achieve the optimal outcomes for patient 

is rewarded.  

While there is a global health care 

workforce recruitment and retention 

issue,37 a true shift to a HVHS paired with 

the use of private-public levers, such as 

financial or educational benefits, will 

likely help alleviate this issue. As climate 

change concerns continue, the shift in 

our health and health care delivery 

system must happen now, so we are well 

prepared with the workforce needed. 
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CONCLUSION:    

THE MORAL IMPERATIVE 

& COLLECTIVE BENEFITS 

OF ADDRESSING CLIMATE 

CHANGE & HHDSS 

Climate change, health, and health care 

sustainability megatrends are worldwide 

challenges, with governments and NGOs 

working tirelessly to address them. While 

seemingly independent, there is much 

more overlap than expected. Tackling 

both issues together – when possible – is 

not only efficient but can have a broader 

positive impact across populations. 

Not only does the ongoing climate 

change negatively impact economic 

prosperity in an uneven fashion within 

and across countries globally, it also 

negatively impacts health, well-being, 

and health care delivery systems in the 

same manner. While the latter has been 

a growing area of interest for 

stakeholders, especially related to 

climate change, individual health, and 

the carbon footprint of care goods and 

services, the specific assessment of how 

transforming health care delivery 

systems using the principles of HVHS can 

lead to resilient and effective systems in 

the face of climate change has been less 

of a focus. This report fills this gap in the 

literature. 

Governments have a moral imperative to 

provide safe and free societies that allow 

their citizens to prosper. Collaborating 

with local community entities, industry, 

and NGOs, governments can build 

coalitions and leverage existing, 

influential global health fora (e.g., G20 

Health Working Group, WHO, etc.) to 

ensure knowledge sharing and improved 

health and health care in the face of 

climate change. This is a must. 

Collectively, stakeholders must work 

towards building credible urgency at 

scale38 to make measurable progress in 

addressing the challenges of climate 

change and HHDSS. As we witnessed 

during the COVID-19 global pandemic, 

when relevant stakeholders were forced 

to act efficiently given an acute crisis, 

goods (e.g., vaccines), programs (e.g., 

telehealth implementation), and 

initiatives (e.g., mass vaccination efforts) 

that normally take years to develop, and 

coordinate were done so in days, weeks, 

and months. We must build similar 

momentum behind climate change, 

health, and health care so that action is 

taken on a large enough and impactful 

scale so that necessary changes – as 

outlined above – are in place when 
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needed. Otherwise, we risk making more 

minimal progress, which – while still 

beneficial in demonstrating progress – 

may leave communities vulnerable if 

crises are to strike. 

At this stage, resource allocation, 

including financial investment and 

human capital, may be designated at the 

international or national level but 

implementation work should be left 

more locally to allow for innovation and 

the needs of communities to be met. 

Specific objectives and game plans 

should be developed that are context 

specific. At each step, the guiding 

principles outlined above should be 

followed. As successes mount and buy-in 

is achieved by larger entities (e.g., 

national governments and international 

organizations), increased resource 

allocation can occur to ensure all 

necessary transformations are 

completed in an equitable manner for all 

populations. Given the cross-cutting 

nature of the challenges faced by climate 

change and HHDSS, agencies and 

organizations should design and 

implement cohesive collaboration 

strategies focused on both megatrends 

and their respective issues. Further, 

insights gained – both successes and 

failures – should be shared locally, 

nationally, and internationally on a 

regular cadence to stimulate progress 

and help avoid pitfalls. By doing so, the 

challenges faced by climate change and 

HHDSS can be addressed as efficiently 

and effectively as possible, leading to a 

more prosperous, healthier, and 

peaceful world. 
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RECOMMENDATIONS 

     Build specific knowledge sharing 

coalitions to share best practices and 

avoid unnecessary failures: National 

governments, collaborating with local 

entities, industry, and NGOs, should invest 

in building coalitions aligned with 

improving health and health care in the 

face of climate change by leveraging 

existing, influential global health fora (e.g., 

G20 Health Working Group, WHO, etc.). 

Agencies that may or may not have 

interacted previously may need to do so 

given the cross-cutting nature of the 

challenges. Education of relative 

stakeholders will be needed. Additionally, 

best practices should be shared, including 

mechanisms to reduce redundancy and 

ensure the appropriate agencies and 

decision-makers are being utilized. 

Further, failures should be discussed to 

enlighten colleagues of potential pitfalls to 

avoid. Such discussions should occur with 

a consistent, frequent cadence (e.g., 

asynchronous communication and/or 

meetings via teleconference year-round 

as needed and in-person gatherings bi-

yearly or yearly) to ensure sustained 

momentum and continued progress. 

 

Invest in accelerating and scaling a 

movement to drive efficient progress: 

Both climate change and HHDSS are critical 

challenges facing the global community. 

However, progress can often take an 

extended period of time unless critical 

urgency at scale is shown. For example, 

during the COVID-19 global pandemic, we 

witnessed how efficiently and decisively 

stakeholders acted in a time of crisis. 

Experts must inform and educate relevant 

stakeholders and the public of the need to 

tackle these megatrends proactively today 

or face the possibility of leaving 

communities vulnerable if climate and/or 

health care delivery system crises strike. 

Through the creation of a palpable 

movement appreciated among decision 

makers but also the general public, tangible 

progress in reimagining, redesigning, and 

adjusting current approaches to HHDSS can 

be accomplished through the creation of a 

prepared, responsive, and resilient HVHS.  

 

Utilize international and national 

resources to design and implement 

system changes on a more local level to 

reduce low value care, which will build a 

HVHS prepared, responsive, and 

resilient against climate change: One-

size-fits-all solutions across diverse settings 

often fail because they do not take into local 

needs of communities. Further, it may stifle 

innovation. While resources, such as 

financial investment and human capital, 
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may be designated to address climate 

change, health, and health care concerns 

on an international or national level, more 

local development and deployment of 

solutions will likely lead to more sustainable 

and impactful benefit, while also 

empowering the citizens of that locale. A 

core component of any solution will be 

reducing low value care, which leads to 

systemic inefficiencies and waste without 

added benefit to patients and the broader 

society. By reducing (and eventually 

eliminating) low value care, a HVHS will 

emerge that is inherently more prepared, 

responsive, and resilient against the impact 

of climate change on human health and 

well-being. 1 
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Appendix 1. 

Preparedness, Responsiveness, and Resiliency Framework 

In the context of this report, the components of this framework are defined 

as follows: 

1. Preparedness: systems, technologies, and/or protocols designed 

and implemented before an event (e.g., crisis) occurs that requires 

their use. Foresight is required based on the current 

understanding of potential threats to be optimally prepared. 

2. Responsiveness: systems, technologies, and/or protocols that are 

able to easily adapt to new knowledge and insight in an efficient 

and timely manner, including in the setting of an event (e.g., crisis). 

3. Resiliency: systems, technologies, and/or protocols that provide 

redundancy only when required during an event (e.g., crisis), 

limiting any interruption to service and/or optimal performance.  

  
 

 

 


