nature medicine

Perspective

https://doi.org/10.1038/s41591-023-02351-2

Fair pathways to net-zero healthcare

Received: 9 February 2023

Accepted: 13 April 2023

Published online: 18 May 2023

M Check for updates

Anand Bhopal®'?3 7 & Ole F. Norheim®'*

Over the past decade, it has become clear that the health sector is not only
atrisk from climate change but also a major polluter of greenhouse gases. In
November 2021, the World Health Organization and partners launched the
COP26 Health Programme for sustainable, climate-resilient and low-carbon
health systems, and have since established the Alliance for Transformative

Action on Climate and Health to supportitsimplementation. Given the
wide variation in health financing, carbon emissions and unmet health
needs across the world, fair sharing of the remaining carbon budget and
health gains will be critical. In this Perspective, we explore the challenges
and opportunities of healthcare decarbonization, outlining the principles
of fair pathways to net-zero healthcare that are attentive to health and
socioeconomicinequalities within and between countries.

The growing awareness that the health sector is not only at risk from
the impacts of climate change but also a major polluter—responsible
for5.2% of global emissions'—has spurred aninternational, grassroots
movement for low-carbon healthcare. Time is rapidly running out to
limit global temperature rise in line with the Paris Agreement, the
intergovernmental treaty to limit temperature rise to below 1.5-2 °C.
Even the upper 2 °C limit requires a 5% net reduction in emissions this
year—on par with theimpact of the coronavirus disease 2019 (COVID-19)
pandemicon emissionsin2020—ratcheting up to17% per year by 2050
(Fig.1). Meanwhile, staying below the lower 1.5 °C target, with evenaone
intwo chance, requires a transformational 50% reduction in emissions
by 2030—reaching net zero by 2050 (ref. 2). It isnow widely understood
that tostand any chance of meeting these targets, every organization,
across every sector, everywhere, needs to do its part; healthcare is
no exception.

Atagloballevel, health sector decarbonization s currently coor-
dinated under the World Health Organization (WHO) COP26 Health
Programme, launched at the COP26 climate summitin November 2021
(ref.3), withitsimplementation supported by the recently established
Alliance for Transformative Action on Climate and Health (ATACH)".
Todate, 58 countries from across allworld regions and income groups
have committed to developingasustainable low-carbon health system,
of which 22 countries have set a specific date to reach net zero®. While
net-zero healthcare is a shared target, the challenges facing policy-
makers differ markedly across the world. In high-income countries,
healthcare carbon emissions have already decoupled from spending,

drivenbywider societal decarbonization®; in England, emissions fell by
aquarter between1990 and 2019, while healthbudgets tripled, service
utilization doubled, and the population grew by a fifth’. By contrast,
in low-income and middle-income countries, emissions have risen
with increases in healthcare spending, service coverage and popula-
tion size®. The net-zero healthcare agenda raises new challenges for
healthcare systems, which have traditionally focused on health out-
comes, cost containment and service coverage, with little attention
tothe climate.

Healthcare’s carbon footprint primarily reflects the availability,
access and quality of healthcare in a country, especially secondary
care, as well as the makeup of the domestic energy system and health-
care expenditure®®. The highest proportion of emissions come from
global supply chains, highlighting a problem of controlling the carbon
footprintas well as the potential value of international collaboration’.
Emissions are not, however, equally shared: healthcare carbon foot-
prints vary from below 0.1 tonnes per capita across most low-income
countries to almost 2 tonnes per capita in the United States (which
represents 25% of healthcare’s global carbon footprint)'®". Onaglobal,
equal fair share basis, 2 tonnes per capita spent on healthcare alone
in the United States almost breaches the total per-capita emissions
required by 2030 to stay below 1.5 °C (ref. 12).

The principle of a fair distribution of emissions, between people
and across time, has consensus in principle, but is littleimplemented
inpractice. At present, countries that score high on the social measures
of humanwell-being underpinning the Sustainable Development Goals
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Fig.1| Annual net carbon emission trajectory to keep global temperatures
below 2 °C. This highlights theimportance of early action to mitigate carbon
emissions. The thick black line shows actual historical emissions. Dashed colored
lines show past and future trajectories, respectively, to limit warming to 2 °C,
starting in different years. Each curve reflects a >66% chance of staying below 2 °C
using carbon budgets from the IPCC SR1S report®. This figure by Robbie Andrew
islicensed under CCBY 4.0 (ref. 61).
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Fig.2|Healthcare carbon footprints and climate vulnerability. This shows
that countries with lower healthcare carbon footprints (y axis) are more highly
vulnerable to the impacts of climate change (x axis). Width of the circles reflects
the proportion of global healthcare emissions (orange) and the proportion of the
global population (green) for each income group. Healthcare carbon footprint
data are sourced from Lenzen et al.%; climate vulnerability data are from the Notre
Dame Global Adaptation Initiative®’; population and income data are from the
World Bank data portal (https://data.worldbank.org/).

also breach more critical earth support systems, including a stable
climate; this is unsustainable at a global scale®. A critical challenge
for health policymakersis, therefore, identifying how to cut emissions
while expanding access to quality healthcare. Specifically, given the
major differencesin healthcare emissions and service provision across
the globe, what do fair pathways to low-carbon healthcare look like?

International and intranational justice
International justice
Since the International Panel on Climate Change (IPCC) was established
in1988, the fair division of responsibility for cutting emissions has lain
at the heart of global negotiations. Yet, annual emissions have since
risen by half, driven by an unequal world. The lowest emitting 50% of the
global populationis responsible for 16% of this growth and the highest
emitting 1% is responsible for 21% of this growth™. Climate changeis also
independently increasing global economic inequality, substantially
increasing the energy requirements of achieving decent living stand-
ards and health for all”, in even the most optimistic climate mitigation
scenarios'®. Yet, given existing inequalities, effective climate mitigation
policies canalso have unfair outcomes, burdening those who bear least
responsibility for the problem. For example, making polluters pay to
emit carbon (in other words, ‘carbon pricing’) could, in the absence of
progressive financial redistribution, push anadditional 50 million peo-
pleintoextreme poverty by 2030 (ref.17).In spite of widespread political
and public consensus on the need for effective and fair climate action'
andtherhetoric of ‘building back better’ after the COVID-19 pandemic,
emissions recently rebounded to an all-time high. This needs to change.
For countries, businesses and sectors (including healthcare),
carbon budgets—the cumulative carbon emissions corresponding
to a given temperature rise—have been a useful concept to guide and
inspire climate action. Precisely how to divide the remaining carbon
budget fairly among countries remains more contentious. Different
approaches to reducing emissions considered by the IPCC include
strategies accounting for historical emissions, the ‘equal per-capita’
view, the capability to reduce emissions and combinations of all three.
Each of these is contingent onvalue judgments'®; as the IPCC states,
how costs and benefits are balanced is ultimately ‘a matter of ethics'.
The common practice of setting targets based on current or prior
emissions levels (known as ‘grandfathering’) implicitly excludes the
need to consider the factors shaping current emissions, the role of
emissions in meeting future development needs and the historical
responsibility of polluters®. It is an approach generally considered

to be pragmatic but unfair®. The equal per-capita view (or ‘emissions
egalitarianism’) is a rights-based approach starting from the premise
that, within the context of afinite carbon budget, no one has agreater
claimtoemitthananyoneelse.Itis often conceived asatradable permit
to ensure that the benefits are progressively distributed from rich to
poor. While this view addresses many of the concernsleveled at grand-
fathering, it has been politically unfeasible to implement®. The capa-
bility approach, our focus here, aims to reconcile unequal social and
economic conditions with the global commoninterest. This approach
isenshrined in the United Nations Framework Convention on Climate
Change, and the Paris Agreement, which emerged from it, under the
principle of ‘common but differentiated responsibilities and respec-
tive capabilities’ (CBDR-RC)*. It has the potential to address many of
these fairness concerns, but requires careful scrutiny; in practice, the
lack of a clear operational definition of CBDR-RC has seen countries
implement the principle to best suit their self-interests, undermining
internationally agreed targets®.

Fair burden sharing presents a new conceptual challenge for the
healthcaresector. Asillustrated in Fig. 2, healthcare carbon footprints
aredisproportionately highinrich countries, while the healthimpacts
of climate change are concentrated among the poorest countries. At
the same time, lower-middle-income countries also make a substan-
tial contribution to the global healthcare footprint, albeit relatively
little as a proportion of global population. When considered within
the wider context of improved living standards, life satisfaction and
opportunities for all>, it is clear that achieving net-zero healthcare
globally will be contingent on the trajectory of middle-income as well
as high-income countries and that fairness is a vital concern.

One conceptual hurdle for policymakers is that healthcare is
organized and delivered at the national or subnational level with the
scope of concern limited, near exclusively, to individuals within the
health system—meaning that although cutting emissions is a global
good, the direct benefits of cutting emissions to a health systemitself
may berelatively small. This reflects atension between ethical respon-
sibilities, which are often global inscope, and political responsibilities,
which are generally limited to fellow citizens”. The nature of climate
change as a moral problem challenges foundational ethical principles®,
which the health sector must also address head on?®.

Intranational justice
While cross-country comparisons present a useful analytical frame for
fair pathways to net zero, within-country comparisons also have an
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Fig.3|Inequalities in emissions within and between world regions. This shows
large inequalities in per-capita carbon emissions (top 10%, middle 40%, bottom
50%). It also shows that high emissions within regions are driven by the top 10% of
emitters, while the lowest 50% of emitters in all regions—including North America
and Europe—are currently around or below the per-capita emissions consistent
witha 2 °C pathway. Width of the circles corresponds to the proportion of

global emissions within each region’s population-income group. 2 °C consistent
pathways are from the UN Emissions Gap report'>. This figure adapted from the
World Inequality Report 2022 is licensed under CC BY 4.0 (ref. 14).

important role in aworld markedly different from when the IPCC was
founded. Whereasin1990 the average citizen in high-income settings
had far higher emissions than peopleinlow-income and middle-income
countries, today two-thirds of the global inequality in emissions is due
to inequalities in emissions within, rather than between, countries™.
As shown in Fig. 3, the lowest 50% of emitters in the United States are
responsible for similar emissions as the middle 40% in East Asia and
Europe and the top 10% in South and Southeast Asia. This highlights
a limitation in basing trajectories to net-zero healthcare solely on a
country’s per-capita gross domestic product (GDP)*°.

It seems likely that healthcare emissions will display a similar pat-
ternto theinequality of carbon footprints withinregionsillustratedin
Fig.3, witharelatively small proportion of the population accounting
foralarge proportion of emissions. Thisis especially relevantin places
with unequal access to quality healthcare, which includes wealthy
nations such as the United States, as well as middle-income countries
where two-thirds of the world’s poor live®. In countries with publicly
funded, universal healthcare systems, thisinequality is more indirectly
reflected in the relative contribution of healthcare to an individual’s
carbon footprint. In England, for example, healthcare emissions are
estimated to represent one-fifth of an individual’s carbon footprint
inthe poorest decile, compared to one-fiftieth in the richest decile®.

Low-carbon healthcare is not simply aboutinternationaljjustice, it
isalso a matter of intranational justice. Anincreasingly pressing chal-
lenge facing healthcare policymakers, administrators, clinicians and
ultimately patients, is how to prioritize achieving net-zero ambitions
in the face of so many other competing concerns and fairly share the
burden and benefits along the way.

Priority setting and net-zero healthcare

Priority setting in health is a process aiming to achieve established
goals in an efficient and fair way, and it provides a useful framework
to examine pathways to net-zero healthcare. The key ideas underpin-
ning priority setting are: (1) scarcity—that is, demand for a good (for
example, health services) exceeds supply, and (2) opportunity cost—
thatis, choosing one alternative means the loss of other alternatives.
Ethical decision-making aims to help balance the competing concerns
(‘trade-offs’) facing policymakers, including meeting healthcare needs,
reducing out-of-pocket expenditure, and fairly distributing the costs

and benefitsinaway that expresses the values of individuals and society
asawhole®. Priority setting has been widely used in healthcare across
high-income, middle-income and low-income settings®. Given the
growing commitment to low-carbon healthcare systems, including
within ATACH and parallel commitments from G7 Health Ministers®**,
anincreasingly pressing question for health policymakers is how to
value reductions in carbon emissions in decision-making? There are
three foundational issues informing the response.

Firstly, emissions impose harms on others, which needs to be
justified, and ideally compensated. Based on Bressler’s analysis of the
mortality cost of carbon®, reducing healthcare’s carbon footprint by
halfthis year could avoid 226,000 deaths over the period 2020-2100
from heat-related mortality alone. These deaths probably represent
asmall proportion of all-cause excess climate-related mortality, con-
centrated inlow-income and low-middle-income countries, which also
have the lowest emissions. As discussed by the IPCC, the harms caused
by climate change may be partially compensated through adequate
climate adaptation funding to those affected; however, these harms
cannot be compensated through potentially even greater benefits
accruing to polluters (such as high-emitting healthcare systems)?.

Secondly, all emissions are not equal—to whomthe benefit occurs
also matters. For example, while poverty alleviation will increase the
mitigation effort required to stay below1.5-2 °C (ref. 36), this directly
benefits the global poor. Mitigating climate change while eradicating
poverty is rightly enshrined in the Paris Agreement”. The philosopher
Henry Shue draws adistinction between ‘subsistence emissions’, those
necessary to secure basic subsistence, which should not be sacrificed,
and ‘luxury emissions’ beyond this level, which should be sacrificed™.
Deriving abenefit, even a health benefit, does not mean this represents
a source of subsistence emissions. Healthcare interventions with a
relatively small marginal health benefit canstillhave avery large carbon
footprint, especially in high-income contexts®.

Thirdly, the remaining carbonbudget is ‘zero sum’—meaning any-
one’s excess share imposes on the share of others. While anapproach
to cutting emissions focused on efficiency gains may seemto be objec-
tive and politically attractive, this approach risks leading to the same
level of emissions reduction for alower cost—rather than theincreased
mitigation for the same cost, which equitable climate action within a
finite carbon budget demands*®*'. A fair share does not encroach on
the share of others; the cost for the polluter is a relevant but second-
ary concern. The Paris Agreement is, ultimately,acommitment to cut
emissions, not to cut emissions without any sacrifice. Since there are
many ways of slicing up the carbon budget and no fixed rulebook on
how to do it, there is an ever-present risk that self-declared ‘fair and
ambitious’ pathways in fact represent neither*>**. Dedicated net-zero
healthcare strategies can help ensure that ambitions and timelines are
transparent and open to external scrutiny.

Such issues highlight the importance of pathways to net-zero
healthcare that take full account of distributional concerns, histori-
cal responsibility and geographical context. This applies to efforts
to integrate carbon emissions into the various healthcare resource
allocation processes—be it in the evaluation of healthcare technolo-
gies™*, procurementand commissioning* or clinical service design®.
Froma priority-setting perspective, net-zero healthcare agendas must
consider opportunity costs and how to manage trade-offs to protect
health while cutting emissions™.

One option is to incorporate carbon emissions into existing
healthcare resource allocation processes. This can, in theory, be
achieved through placing a value on reductions in carbon emissions,
which can be evaluated alongside other relevant outcomes. If two
alternatives are similar in price and health outcomes then emis-
sions can be a simple decision modifier—such as has been the case
for the shift to lower carbon anesthetic agents**. Where there is a
divergence between cost and health outcomes, this is less clear cut.
Whether carbon emissions are incorporated into a multiple-criteria
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BOX1

BOX2

Fair pathways to a ‘Green UHC’

Implications for policymakers

Between 2020 and 2050, the population of today’s high-income
countries will fall by a fifth, while the global population is projected
to rise by 2 billion—with Africa’s population almost trebling by the
end of the century®*®*, A practical challenge facing policymakers
is how to ensure fair and efficient resource allocation while
delivering the UHC agenda®®°. UHC is a comprehensive program to
extend timely access to high-quality healthcare with financial risk
protection to half of the world’s population currently lacking access
to such services”; it has the potential to save 100 million lives by
2030 (ref. 66) and is a cornerstone of the 2015 UN Sustainable
Developments Goals to end poverty, reduce inequality and protect
the planet. Emissions associated with the delivery of UHC clearly
represent a progressive use of the remaining carbon budget.

Building on the work of Rasheed et al.®®, we combined average
emissions intensity per dollar spent in the health system (kg
CO,e/$) in low-income (0.3kg CO,e/$), lower-middle-income
(1.44kg CO,e/$) and upper-middle-income (0.87kg CO,e/$)
countries with estimates of the cost of delivering UHC from the
WHO, Disease Control Priorities and the Institute for Health Metrics
and Evaluation®”®"®®, We estimate the ‘carbon cost’ of achieving UHC
across four scenarios, as shown in the image below. This indicates
that achieving UHC could increase healthcare’s global carbon
footprint by 10-50%, with differences between scenarios primarily
reflecting the scope of the package of included interventions and
the population coverage. Unless net zero is a dedicated policy
goal supported by adequate funding, it is possible that achieving
UHC could increase the healthcare’s carbon footprint faster than
reductions elsewhere. Efforts to decarbonize healthcare should be
integrated into wider efforts to improve health for all.

'Carbon cost' of achieving UHC, by income region in scenarios
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decision analysis (in order to rank alternatives) or directly monetized
using a social cost of carbon (and incorporated into economic evalu-
ations), the assigned weighting is contingent on value judgments.
If the value assigned to reducing emissions is too low, it may have
little impact on resource allocation*®; if the value is too high, it risks
sacrificing health.

Although directly incorporating emissions into the resource
allocation process has the benefit of making trade-offs explicit
within a specific set of decisions, it is more limited when considering
healthcare’s carbon footprint as a whole, including supply chains,

1. The movement to decarbonize healthcare presents new chal-
lenges for improving health within planetary limits.

2. Inthe context of a rapidly diminishing ‘zero sum’ carbon budget,
fair pathways to net-zero healthcare ensure that wealthy coun-
tries accelerate decarbonization efforts and do not encroach on
the fair share of others.

3. Curbing emissions in middle-income countries while delivering
the UHC agenda will be central to achieving net-zero healthcare
globally.

4. Achieving a ‘Green UHC’ requires closer alignment of national
and international healthcare financing with the climate policy
agenda.

5. Accelerating the zero carbon healthcare agenda has the poten-
tial to not only reduce healthcare’s climate impact, but also help
inspire the societal actions needed to meet the Paris Agreement.

procurement, transport and estates. An alternative approach is to
optimize health within a fixed ‘carbon budget’, thereby treating the
goal of decarbonizing healthcare notin direct competition with health
outcomesand financial budgets but asa distinct ethical concern®. The
English National Health Service (NHS), for example, recommends a
10% minimum ‘net-zero and social value’ weighting to its procurement
processes*’ and has specific carbon reduction targets at the national
and subnational levels*. Given the remaining global carbon budget
is zero sum and emissions cause harm, the question of how to value
reductions inemissions should take full account of both. We consider
thisinmore depth through the case study of universal health coverage
(UHC; Box1).

Moving toward net-zero healthcare

As set out in the COP26 health program, the rapid development of
low-carbon healthcare can help countries adapt to the effects of climate
change and avoid being locked into carbon-intensive service delivery,
which requires expensive retrofitting solutions later on. There are
promising indications that decarbonizing healthcare can provide a
rapidreturnoninvestment. The NHS in England has stated that the costs
associated with cutting 80% of emissions can be recoupedin three and
ahalfyears®. AgaKhan Health Services have described a 5-year return
oninvestment for efforts toreduce their emissions from operationsin
Tanzania, Pakistanand Kenyaby 60% (ref. 52). Further research to more
fully quantify returns oninvestment, incorporate carbon emissionsinto
healthcare resource allocation**** and better understand the barriers
facing decision-makers at all levels of the healthcare system**** could
all help accelerate the healthcare decarbonization agenda.

Aligning policy priorities to support investments in low-carbon
healthcare remains especially important for health policymakers in
low-income and middle-income countries, which often still have per-
vasive unmet basic healthcare needs and underdeveloped healthcare
systems. For example, only 28% of health facilities in sub-Saharan Africa
havereliable electricity, while, globally, health facilities serving abillion
people have no electricity at all>. This not only increases dependence
oninefficient, expensive and polluting generators, but also is associ-
ated with arange of negative health impacts>®. At COP27, international
agencies committed to electrifying 100,000 health facilities by 2030
which, although an important step, still represents a fraction of the
415,000 new health facilities that the WHO has estimated to be nec-
essary for the delivery of the UHC agenda”. A ‘Green UHC’ must go
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beyond decarbonization to encompass climate resilience—preparing
for, coping with and recovering from climate shocks. It must also
include the profound environmental, societal and health consequences
of climate change'. Further work to define a ‘Green UHC’ and integrate
the sustainability and UHC agendas is urgently needed.

Since high-income countries have the most polluting healthcare
systems and are responsible for most historical emissions and con-
tinue to be the highest emitters, they must take a lead in decarbon-
izing healthcare. Engagement of some of the major polluters in the
COP26 Health Programme represents a crucial first step®®*’. How-
ever, middle-income countries also have an increasingly important
role in curbing healthcare’s carbon footprint globally. Given severely
constrained healthcare budgets and less access to financial capital,
decarbonizing healthcareinlow-income and middle-income countries
carries an opportunity cost, which should be taken into account. New
national and international financial mechanisms at the climate-health
interface that support the development of high-quality, low-carbon
and climate-resilient health systems will be critical. Policymakers at
alllevels face hard choicesinthe years ahead—these must be met head
on (Box2).

Conclusion

The global movement to decarbonize healthcare presents new chal-
lenges and opportunities for health policymakers. While future tem-
perature trajectories can be predicted with increasing certainty, how
to fairly divide the dwindling carbon budget, both across countries
and sectors, remains contingent on value judgments. A fair pathway
to net-zero healthcare should be progressive, not flat; it should take
population change and basic needs into account and ensure that the
biggest polluters rapidly reach net zero in order to leave breathing
room for others. Accelerating the net-zero healthcare agenda has
the potential to not only reduce healthcare’s climate impact, but also
inspire the societal transformation urgently needed to meet the Paris
Agreement. Inthis crucial decade for climate action, the health sector
must play its part.
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