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INTRODUCTION
As a sector fundamentally focused on the 
well-being of individuals and communi-
ties, the healthcare industry can no longer 
ignore its contribution to climate change. 
The carbon footprint of healthcare is equiv-
alent to 5% of net global emissions with the 
USA the number one absolute and per capita 
emitter; the healthcare sector in the USA 
contributes 8.5% of its national emissions 
and 25% of global healthcare emissions.1–3 
Surgical care encompasses the spectrum of 
care delivery for a patient having surgery or 
other procedures including the procedure 
itself, anaesthesia care, facility use and use of 
supplies. This aspect of healthcare carries a 
particularly high carbon footprint, as oper-
ating rooms consume 3–6 times more energy 
than other parts of the hospital and produce 
up to 70% of hospital waste.4–6 Moreover, 
climate change contributes to an increased 
burden of surgical disease, realised most 
notably through increased extreme weather 
events and subsequent trauma and injuries, 
disproportionately affecting low- and middle-
income countries (LMICs).7–9 Yet, despite 
being recognised as the greatest public health 
emergency of the 21st century,10 climate 
change is often underplayed, neglected or 
even ignored in day-to-day operational deci-
sions in the healthcare sector. With the publi-
cation of the Intergovernmental Panel on 
Climate Change’s Sixth Assessment Report, 
it is evident that the healthcare sector must 
embrace climate accountability and engage in 
climate-conscious action.11 Below, we discuss 
the integration of E-liability accounting for 
the healthcare and surgical care setting with 
a view to creating a more comprehensive esti-
mation of emissions (figure 1).

There has been increasing momentum in 
recent years to conduct life cycle assessments 
(LCAs) to retrospectively analyse the carbon 

footprint of surgical and anaesthetic care.12 13 
These LCAs often adhere to The Greenhouse 
Gas (GHG) Protocol14—one of the most 
widely used tools for quantifying carbon 
emission, employed across sectors. The GHG 
Protocol divides emissions into three scopes: 
scope 1 constitutes direct emissions from 
facilities and equipment owned and operated 
by an organisation; scope 2, the emissions 
from facilities that supply the organisation’s 
energy; and scope 3, the indirect emissions 
from both up and down an organisation’s 
value chain. However, there are limitations to 
tracking emissions in this manner. Not only is 
it nearly impossible for organisations to track 
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all up and downstream emissions, accounting for emis-
sions in such a way can lead to highly duplicative esti-
mates of total emissions as multiple organisations feed 
into complex supply chain systems.

Kaplan and Ramanna recently proposed use of an E-li-
ability accounting system in the business sector to address 
the flaws and weaknesses of prior approaches such as the 
GHG Protocol.15 Deriving principles from activity-based 
cost accounting, E-liability provides a more efficient and 
holistic approach to estimating emissions along an entire 
supply chain, thus increasing accountability for climate 
impacts. The approach tracks emissions generated 
throughout the life of a good or service, and then assigns 
a proportion of those emissions to suppliers, manufac-
turers and customers at each transition point reflecting 
their portion of usage or utilisation throughout the life 
cycle of that good or service. Emissions are calculated, 
recorded and transmitted along the supply chain; from 
material extraction through to finished products sent 
to landfills, each step is accounted for and all emissions 
assigned appropriately. This shifts some accountability to 
sectors with high scope 3 emissions, such as healthcare, 
that create the demand for high emitters in the supply 
chain. It also facilitates a supply chain that can recognise 

and reward organisations with more climate conscious 
decision-making in terms of both its practices and its 
procurement.

APPLYING E-LIABILITY TO HEALTHCARE AND SURGICAL CARE
The bulk of carbon emissions from surgical care origi-
nate from both upstream and downstream processes, 
and more specifically, supply chain emissions. These 
emissions are especially difficult to account for given the 
lack of data on material and energy use for the produc-
tion of equipment and medicines used in the provision of 
care.12 13 As a result, LCAs to date have relied on assump-
tions and inaccurate estimates regarding supply chain 
emissions, which are estimated to account for more than 
70% of healthcare-related emissions.16

The application of E-liability accounting can provide 
insights into the true footprint of care provision. Its utility 
is especially relevant in surgical care which relies heavily 
on multisectoral supply chains, and thus incurs predomi-
nantly scope 3 emissions. With the inclusion of upstream 
emissions, this approach allows for clearer accountability. 
Further, E-liability accounting would allow for real-time 
monitoring of emissions, in contrast to the retrospective 

Figure 1  Surgical emissions measurement issues and the benefits of E-liability accounting.
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LCA approach, providing regular actionable feedback on 
a hospital system’s decisions.

The knowledge this approach provides could be lever-
aged by stakeholders to facilitate climate conscious 
decision-making around strengthening of surgical infra-
structure. With such concrete perspective on carbon 
emissions, hospitals can appropriately prioritise the mini-
misation of environmental impact alongside the optimi-
sation of patient outcomes. Considering the interplay of 
healthcare with other industries, application of E-liability 
presents the opportunity to create consistency across 
sectors. Synergy in measuring carbon emissions allows 
for more accurate measurements, relevant comparisons, 
opportunities for collaboration and optimisation of 
climate-friendly practices.

One of the biggest challenges resulting from E-li-
ability accounting is that the burden of accountability 
by extension falls on the end consumer, in this case 
patients accessing essential healthcare services. This is to 
be avoided at all costs as we continue to shed light on 
the myth, peddled by fossil fuel companies, of individual 
responsibility as a feasible means of climate change miti-
gation. While publicly available, accurate data around 
emissions may be of interest to patients seeking care 
within predominantly private-healthcare systems such as 
the USA, the responsibility must not be placed at their 
door. In seeking to avoid this, we must ensure govern-
ments, institutions, and multinational organisations are 
considered the end-customer. This holds true irrespec-
tive of whether or not E-liability accounting is used.

The above point also highlights the fact that adoption of 
E-liability accounting will not have uniform implications 
across private and public healthcare systems. The former 
already exposes their patient population to a greater risk 
of high out-of-pocket expenses and thus potential cata-
strophic expenditure when accessing surgical care.17 18 
The addition of an implicit responsibility for emissions 
reduction has the potential to further exacerbate high 
out-of-pocket expenditures.

Similarly, E-liability accounting needs an ecosystem 
of equal buy-in from all sectors. Healthcare, economics, 
social, and environmental stakeholders, both nation-
ally and internationally, must be engaged to properly 
account for GHGs and health system liabilities. The feasi-
bility of such buy-in and collaboration has already been 
questioned by Kaplan and Ramanna, when discussing 
E-liability accounting in relation to the business sector. 
We would no doubt face similar issues in attempting to 
collaborate within the healthcare sector. Hospitals and 
healthcare organisations, as entities focused on the 
health and well-being of all peoples, should take the first 
step in driving suppliers to engage in this process with 
the aim of fostering multilateral buy-in.

Finally, it is important to acknowledge that environ-
mental sustainability encompasses much more than just 
a reduction in carbon emissions; consideration of such a 
narrow definition of sustainability would risk surgical care-
precipitated environmental destruction and biodiversity 

loss through other means. Even with accurate account-
ability of carbon emissions, decisions around care provi-
sion, procurement, and infrastructure investment would 
still need to factor in other currently ill quantified envi-
ronmental stressors.

CONCLUSION
It is time for the healthcare sector to come together to 
clearly acknowledge its collective responsibility for the 
significant environmental impacts resulting from health-
care, and particularly surgical care. We must develop a 
reliable means of accurate accountability that brings 
together all stakeholders and considers the entire value 
chain of surgical care. The need for such accountability 
is imperative in order to be able to keep our commitment 
not only to the environment but also to the health of our 
patients. The adoption of E-liability accounting, within 
the context of wider multisectoral, international buy-in, 
will allow for more legitimate accounting of carbon emis-
sions allowing the surgical health sector to take respon-
sibility for its environmental impacts. The evidence is 
clear; failure to do so will, without doubt, lead to envi-
ronmental destruction and catastrophic health conse-
quences for the world’s population.
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