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Summary
Background Pathology testing and diagnostic imaging together contribute 9% of healthcare’s carbon footprint.
Whilst the carbon footprint of pathology testing has been undertaken, to date, the carbon footprint of the four most
common imaging modalities is unclear.

Methods We performed a prospective life cycle assessment at two Australian university-affiliated health services of
five imaging modalities: chest X-ray (CXR), mobile chest X-ray (MCXR), computerised tomography (CT), magnetic
resonance imaging (MRI) and ultrasound (US). We included scanner electricity use and all consumables and associ-
ated waste, including bedding, imaging contrast, and gloves. Analysis was performed using both attributional and
consequential life cycle assessment methods. The primary outcome was the greenhouse gas footprint, measured in
carbon dioxide equivalent (CO2e) emissions.

Findings Mean CO2e emissions were 17¢5 kg/scan for MRI; 9¢2 kg/scan for CT; 0¢8 kg/scan for CXR; 0¢5 kg/scan
for MCXR; and 0¢5 kg/scan for US. Emissions from scanners from standby energy were substantial. When
expressed as emissions per additional scan (results of consequential analysis) impacts were lower: 1¢1 kg/scan for
MRI; 1¢1 kg/scan for CT; 0¢6 kg/scan for CXR; 0¢1 kg/scan for MCXR; and 0¢1 kg/scan for US, due to emissions
from standby power being excluded.

Interpretation Clinicians and administrators can reduce carbon emissions from diagnostic imaging, firstly by
reducing the ordering of unnecessary imaging, or by ordering low-impact imaging (X-ray and US) in place of
high-impact MRI and CT when clinically appropriate to do so. Secondly, whenever possible, scanners should
be turned off to reduce emissions from standby power. Thirdly, ensuring high utilisation rates for scanners
both reduces the time they spend in standby, and apportions the impacts of the reduced standby power of a
greater number of scans. This therefore reduces the impact on any individual scan, maximising resource
efficiency.

Funding Healthy Urban Environments (HUE) Collaboratory of the Maridulu Budyari Gumal Sydney Partnership
for Health, Education, Research and Enterprise MBG SPHERE. The National Health and Medical Research Council
(NHMRC) PhD scholarship

Copyright � 2022 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND
license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

Keywords: Diagnostic imaging; Carbon footprint; Life cycle assessment; Net-zero carbon; Aging; Comorbidities
*Corresponding author.

E-mail address: scott.mcalister@unimelb.edu.au

(S. McAlister).

www.thelancet.com Vol 24 Month July, 2022
Introduction
In 2020-21, many of the world’s major economies made
pledges to become carbon neutral between 2050 and
2060, including interim carbon emission reduction
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Research in context

Evidence before the study

We searched the Scopus from its inception up to Feb 22,
2021, using the terms (“life cycle assessment” OR LCA
OR “greenhouse gas footprint” OR “GHG footprint” or
“carbon footprint”) AND (“computerised tomography”
OR “magnetic resonance imaging” OR ultrasound OR x-
ray). Only two studies using life cycle assessment to
determine the carbon footprint of diagnostic imaging
were found. The first used both estimated examination
times and power usage to calculate the carbon footprint
of ultrasound, computerised tomography and magnetic
resonance imaging rather than undertaking actual
measurements, meaning the results are not accurate.
The second was an attributional life cycle assessment
that determined the carbon footprint of magnetic reso-
nance imaging was 22.4 kg carbon dioxide equivalents.

Added value of the study

This is the first study to calculate the carbon footprint
using life cycle assessment of the five most common
imaging modalities. Additionally, it is the first study to
perform both attributional and consequential life cycle
assessment of diagnostic imaging.

Implications of all the available evidence

The study identifies three main ways that clinicians and
administrators can reduce the carbon impacts of diag-
nostic imaging. (1) By reducing unnecessary imaging, or
by changing imaging to a lower carbon modality; (2) By
turning scanners off when they are not required rather
than leaving them in standby; (3) By ensuring existing
scanners have high utilisation rates.
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targets by 2030.1 Furthermore, in August 2021 the Inter-
governmental Panel on Climate Change (IPCC) released
the first part of its Sixth Assessment, which states
emphatically that globally we need to achieve net-zero
carbon emissions as quickly as possible to stabilise global
warming.2 Decarbonising the economy to achieve net-
zero emissions necessarily includes healthcare. Globally,
healthcare is responsible for 4¢4% of annual greenhouse
gas emissions,3 with emissions from individual countries
such as UK, Australia and the US being higher than the
global average (5%, 7% and 10% respectively).4−6 Accord-
ing to the UK’s National Health Service (NHS), buildings
currently only contribute approximately 12% to the
NHS’s total carbon footprint, with approximately 50%
arising from pharmaceuticals and procurement.4 Assum-
ing other health services are similar, rather than focusing
on buildings, which will see mitigation occurring natu-
rally from market-based mechanisms as energy systems
move from fossil fuels to renewable energy, a larger
reduction in healthcare’s carbon footprint will be
achieved by changes to clinical care.7
A recent Australian study by Malik et al investigating
the carbon footprint caused by the whole health system
of the state of New South Wales found that pathology
and diagnostic imaging together accounted for approxi-
mately 9% of this healthcare footprint,8 with the
demand for imaging services per 100 people in Aus-
tralia increasing by 9% over a five-year period.9 The car-
bon impacts of pathology testing have been
reported,10,11 but to date there has not been a detailed
analysis of the carbon impacts of the most commonly
used diagnostic imaging modalities using a standard
methodology. Yet imaging is ubiquitous in healthcare
globally. High rates of overuse and inappropriate use
for screening and diagnosis have been demonstrated,
including in low and middle-income countries,12

despite underuse and lack of access remaining prob-
lems in low-income settings.13

To support the more appropriate use of imaging,
practitioners and policymakers need comparative data on
different, commonly used imaging modalities, including
data on the carbon emissions associated with their use.
In this study, therefore, we aimed to estimate the carbon
footprint of five common imaging modalities within an
Australian public hospital setting: computerised tomog-
raphy (CT); magnetic resonance imaging (MRI); ultra-
sound (US); chest X-ray (CXR); and mobile CXR
(MCXR) in a “cradle to grave” life cycle assessment. Life
cycle assessment (LCA) is a method for estimating the
environmental impacts of products and services over
their whole life cycle (raw material extraction, material
processing, manufacture, use and end-of-life).14
Methods

Overview of methods
We used process-based LCA to undertake both attribu-
tional (ALCA) and consequential (CLCA) analyses, in
accordance with the International Organization for
Standardization (ISO) standard 14040:2000.14 Attribu-
tional and consequential LCA methods provide comple-
mentary perspectives of the carbon impacts of imaging.

In the case of imaging, ALCAs determine what share
of the total impact from operating a given modality can
be attributed to a single scan (mean impact), helping to
identify the sources and magnitude of operating diag-
nostic imaging as a whole. By contrast, CLCAs only
model the changes, such as a scanner moving from
standby to active, that result from undertaking one addi-
tional (or fewer) scans within an already operational sys-
tem (Box 1).15
Study setting
We assessed the carbon footprint of four imaging modali-
ties (CT, US, CXR, MCXR) at St George Hospital, a 653-
bed tertiary referral hospital in metropolitan Sydney,
www.thelancet.com Vol 24 Month July, 2022



Attributional impact is given by:

WALCA = WO + (WS.TS)/TO

where WALCA is total attributional impact measured in Watts, WO is

Watts consumed when operating, WS is Watts consumed in standby,

TS is total standby time and TO is total operational time.

In an example where the operational power consumption of a scanner

is 500W per hour, standby power is 100W per hour, and the scanner

is only operational for 2 h per day, with it being in standby the rest

of the time, the attributional impact per hour of operation is:

1,600 W = 500 + (100£22)/2

In a consequential analysis, the proportion of standby energy is not

included, as the scanner is sitting in standby regardless of whether

it is used or not. The consequence of using the scanner, therefore,

is only the difference between standby and operational power, and

hence the consequential impact per hour of operation is 400W

(500W − 100W).

Box 1: Difference between attributional and consequential LCA.
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Australia. Chest X-rays were chosen as they were the most
commonly performed X-ray during the study period (338
CXRs compared to 261 combined for all other body imag-
ing). The mobile X-ray scanner was located in the inten-
sive care unit. Approval for this project was obtained from
the South Eastern Sydney Local Health District
(SESLHD) Human Research Ethics Committee: 2020/
ETH03343. An error occurred from the power logger dur-
ing the data collection of the MRI scanner at St George
Hospital. A COVID-19 outbreak in Sydney prohibited fur-
ther access to St George to repeat the data collection. The
carbon footprint of MRI imaging, therefore, was under-
taken at Footscray Hospital in Melbourne, Australia a
290-bed acute teaching hospital; ethics approval was
waived by the Western Health Ethics Committee.
Study design
The functional unit of the ALCA is a CT, MRI, US, CXR
or MCXR, in an Australian public hospital setting, while
the functional unit of the CLCA is an additional CT, MRI,
US, CXR or MCXR, in an Australian public hospital set-
ting. The system boundary, defining what is included and
excluded by the study, is shown in Figure 1. Capital infra-
structure, including the manufacture of scanners, was
excluded as environmental impacts are amortised over
long periods of time and are typically small.

We additionally chose to exclude the energy used by
both the hospital’s HVAC (heating, ventilation, and air
conditioning) system and the room-specific air condition-
ing energy required to maintain the CT and MRI scanner
rooms at 18°C, so as to make the results generalisable
irrespective of geographic location and time of year. This
was based on our previous study in which we calculated
the HVAC energy requirements for a hospital ward in
two different geographic and climatic locales, with the
study showing that HVAC energy varied greatly due to
www.thelancet.com Vol 24 Month July, 2022
both location and time of year.16 Furthermore, any addi-
tional cooling over and above what is provided by the hos-
pital’s HVAC system is similarly dependent on the set
temperature of the hospital’s HVAC system (a lower set
temperature requires less additional cooling), making it
difficult to properly attribute impacts for cooling between
the hospital’s HVAC and any additional cooling.
Study outcomes
The primary outcome was carbon emissions in kilo-
gram carbon dioxide equivalents (kg CO2e).
Data collection
All data were collected between 10 February 2021 and 30
August 2021. The electrical power consumed by each
modality was collected, as was the weight and composi-
tion of materials used by patients and staff such as
sheets, gloves, gowns, contrast, needles and syringes
(consumables) (appendix pg 1). These materials were
weighed with a Satrue KA-1000 scale (resolution 0¢5g).
Usage of consumables was estimated by the radiogra-
phers undertaking the scans and X-rays. Three-phase
electrical power (400 volts) was measured sequentially
during the collection period for each of the CXR, CT and
MRI imagers (1¢5 Tor) for a period of approximately two
weeks by a Hioki PW3365-20 power meter (Hioki,
Nagano Japan), using a sampling rate of one sample
every 15 s. Single phase electrical power (230 volts) mea-
sured by a Watts Up Pro power meter (Vernier, Oregon
USA) connected to Logger Pro 3¢14¢1¢0 (Vernier) with a
sample obtained every 30 s for a period of two weeks for
US, and for four days for MCXR. Power consumption of
computers and monitors in the imaging control rooms
was obtained from manufacturers’ published data.
Data analysis
To calculate power usage for CT, MRI, US and CXR, power
usage was divided into two states: active power (including
positioning a patient or scanner, and imaging the patient),
and standby power for all other times. Additionally, two
distinct standby power states were identified for CT, MRI
and US imaging devices; passive standby, when the scan-
ner was in a deep low-power mode overnight, and active
standby, for the time the imager was in-between patients
during operational hours (appendix pg 3).

For the ALCA, the average power consumed by each
modality was estimated as the sum of the average active
power (per minute for US, CT, and MRI, or per image for
CXR) added to its respective proportion of standby power
on a per minute basis, including computers and monitors.
For the CLCA, power usage of scanners was estimated as
being the difference between the average active power and
active standby power perminute. The impacts of computers
and monitors were not included in the CLCA analysis, as
these were running regardless of an image being ordered.
3



Figure 1. System boundary of study inclusions and exclusions.
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As the MCXR operates on battery power, two charging
modes were identified: active charging, when the mobile
unit was first plugged back into the charger after perform-
ing imaging, and trickle charging when the unit’s battery
was fully charged. For the ALCA, power usage per MCXR
was estimated as the sum of the total power divided by the
total number of MCXRs performed. For the CLCA, power
usage was estimated as the difference per minute in active
and passive charging, multiplied by the time per MCXR,
calculated as being the total time unplugged from the
charger divided by the total number of MCXRs.

Carbon emissions from all parts of the life cycle were
modelled using SimaPro 9¢0¢0¢27 (PR�e Sustainability,
Amersfoot the Netherlands). Background data on the envi-
ronmental impacts of materials and energy used, such as
plastics and electricity, was obtained from the attributional
and consequential versions of the ecoinvent 3¢5 database
(ecoinvent, Zurich Switzerland).17 Australian electricity gen-
eration mixes and emission factors are available in appen-
dix pg 4. The impact assessment was modelled using the
ReCiPe 2016 (H) impact assessment model.18 Details of
the LCA processes and data sources, including conversion
factors, are provided in supplementary material pg 8.
Role of the funding sources
The funding sources played no role in the study design,
data collection, data analysis, interpretation, or the writ-
ing of the manuscript.
Results
All imaging devices spent considerably more time in
standby mode compared to active mode (Table 1),
www.thelancet.com Vol 24 Month July, 2022



Total time
spent - hrs

Total
scans

Average
scans per
week

Average time
(min) per scan
(95% CI)

Total
power
kWh

Average
power
Wh/min

ALCA
power
Wh/min

CLCA
power
Wh/min

CT Active 28¢2 399 200 8¢4§0¢2 278 164 939 64

CT Active standby 145¢6 927¢5 106

CT Passive standby 162 280¢7 29

MRI Active 110¢5 245 122 26¢7§2.5 1749.3 265 605 91

MRI Active standby 63¢4 660.1 174

MRI passive standby 163¢1 1473¢6 151

US Active 48¢4 146 69 19¢9§2.1 25¢5 9 23 0.85

US Active standby 69¢2 33¢4 8

US passive standby 237¢6 5¢2 0.4

Total time

spent -

hrs

Total

scans

Average time

(min) per

CXR

(95% CI)

Total

power -

kWh

Average

power

Wh/CXR

ALCA

power

Wh/

CXR

CLCA

power

Wh/

CXR

CXR Active 1¢2 47 24 1¢5§0¢3 0¢7 10 171 5

Total X-ray Standby 321¢3 114 6

Table 1: Electrical power consumed, and time spent in each operating mode, with calculated attributional (ALCA) and consequential
(CLCA) power use.
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ranging from 67% time in standby for MRI through to
99¢6% for X-ray. Mean examination time was longest
for MRI imaging at almost 27 min, followed by US (20
min), CT (8¢4 min) and CXR (1¢5 min). MCXR’s time
per scan was 6¢9 min, as this included all the time the
scanner was being moved between patients. So as to
focus primarily on the four most common modalities,
further results for the MCXR can be found in the appen-
dix (pg 5).

ALCA power consumption was higher than both
mean power consumption (total power divided by total
time in a given mode) and CLCA power consumption
due to the high proportion of time spent in standby for
all modalities (Table 1). Whilst an MRI scanner has the
highest mean power consumption per minute of opera-
tion in all modes (active and standby) of all the imaging
modalities due to its superconducting magnets needing
to be constantly cooled to approximately -270°C by liq-
uid nitrogen, it had a lower attributional power con-
sumption compared to the CT scanner. This difference
was due to the CT scanner being in standby mode for
considerably longer than the MRI scanner (92% of total
Attributional LCA per scan (mean)

Total CO2e/No. of tests ordered (i.e. avera

MRI CT CXR US

Average scan time 27 min 8 min 2 min 20

Consumables 1¢0 1¢1 0¢74 0¢0
Electricity 16¢5 8¢1 0¢02 0¢4
Total 17¢5 9¢2 0¢76 0¢5

Table 2: Carbon emissions for each imaging modality, kg CO2e/scan.
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time vs. 67%), resulting in each active minute of the CT
scanner having a greater number of standby minutes
attributed to it.

For carbon emissions, focusing firstly on ALCA,
MRI and CT had the highest emissions of the imag-
ing modalities at 17¢5 and 9¢2 kg CO2e per scan
respectively (Table 2), with the majority of this
impact (MRI - 94%, CT - 91%) resulting from elec-
tricity use (Figure 2). For MRI, the impact of con-
sumables came predominantly from the cotton
drawsheets (0¢7kg CO2e, or 4% of total impact),
whilst for the CT it originated primarily from the
contrast tubing, the cotton sheet and pillowcase (both
0¢4 kg CO2e, 4%) and the contrast tubing (0¢3 kg
CO2e, 3%)(appendix p6). US and CXR had similar
carbon impacts (0¢76 and 0¢53 kg CO2e respectively).
Notably, whilst the dominant source of emissions for
US (as for MRI and CT) is electricity (87%), the
major source of impacts for the CXR is the washing
and drying of the cotton sheet and pillowcase
(0¢67 kg CO2e, 88%), with electricity only contribut-
ing 0¢02 kg CO2e, or 3% of the total impact.
Consequential LCA per additional scan

ge) Additional CO2e used for one more scan

MRI CT CXR US

min 27 min 8 min 2 min 20 min

7 0¢8 1¢02 0¢58 0¢084
6 0¢3 0¢07 0¢002 0¢002
3 1¢1 1¢09 0¢58 0¢09

5



Figure 2. Carbon emissions from electricity and consumables (in kg CO2e) of imaging modalities, as estimated by ALCA and CLCA.
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Carbon emissions for MRI, CT and US were 84% to
94% lower in CLCA compared to ALCA, due to the exclu-
sion of standby power in the calculated impact. MRI and
CT remained the imaging modalities with the largest
impacts (1¢1 and 1¢09 kg CO2e respectively). For CXR, the
impact fell only slightly from 0¢8 to 0¢6 kg CO2e compared
to ALCA, as the main source of impact that originated
from sheet and pillowcase laundering remained the same
Discussion

Statement of principal findings
We report for the first time the life cycle carbon foot-
print of all major diagnostic imaging modalities. Mag-
netic resonance imaging (MRI) and computerised
tomography (CT) have large carbon footprints compared
to the “traditional” imaging modalities of X-rays and
ultrasound. This finding was observed when emissions
were calculated per scan (ALCA) and when calculated
per additional scan (CLCA), but was most marked using
the attributional approach (ALCA), with high emissions
per scan for MRI and CT (MRI − 17¢5 kg CO2e, CT −
9¢2 kg CO2e,) compared to chest X-ray and ultrasound
(0¢76 and 0¢53 kg CO2e respectively). As a comparison,
a MRI scan has equivalent carbon emissions to driving
a new European car 145km, a CT scan 76 km, a chest X-
ray 6 km, and a US scan 4 km.19 The majority of MRI’s
and CT’s large carbon footprints are due to electricity
use, and in particular, their standby power use.17

Emissions calculated per additional scan (CLCA
approach) were smaller in absolute magnitude, particu-
larly for MRI and CT, due to the effect of excluding
standby power, but the same pattern remained.
Strengths and limitations
A key strength of our study is that we used process-
based LCA to measure carbon emissions released by all
energy and materials consumed in the process of imag-
ing, as defined by our system boundary. Process-based
LCA provides an accurate estimate of emissions at the
level of individual healthcare activities, in this case
imaging modalities, which allows for these activities to
be compared, and for targeted mitigation strategies to
be developed. As such, our study cannot be directly com-
pared to LCA studies which estimate carbon emissions
of the healthcare sector, or parts of it, by using eco-
nomic models (Environmental Input-Output LCA).

A further strength is that our study calculated emis-
sions per scan and per additional scan (using ACLC and
CLCA approaches, respectively). The benefit of provid-
ing both measures is the insights afforded by these com-
plementary data. ALCA provides information on the
current contribution from each type of imaging to
healthcare’s carbon footprint, whilst CLCA estimates
the actual change in emissions that will occur from
either ordering one more or one less additional scan.

Our study has limitations. We excluded the environ-
mental impact of the manufacture of radiological equip-
ment due to the amortised impact per scan being
known to be very small,20 and because it cannot be esti-
mated with precision without detailed manufacturer’s
data about the weights and composition of all of a
scanner’s components (generally not available for com-
mercial in confidence reasons). Nonetheless, to explore
this issue we used publicly available data (appendix pg
7) together with the usual duration of a machine life of
10−15 years to estimate this impact. We estimate an
impact of manufacturing in the range 0.00007 to
0.043 kg CO2e per scan, resulting in no important
changes to our results. Another limitation is that we
only investigated a single scanner of each modality in a
public hospital setting in one country. Large differences
in scanner energy consumption have been reported,
due to both differences in actual scanners as well as
usage patterns.21,22 Because of this variability, absolute
levels of emissions at other sites may differ. Our study,
however, does show their expected relative magnitude.
We therefore recommend that further studies be under-
taken to measure a range of scanners of varying ages,
sizes, and manufacturers, as well as in different settings
www.thelancet.com Vol 24 Month July, 2022
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(e.g. private radiology, general hospital, or emergency
department).22 Lastly, we did not include the cooling
energy required to keep CT and MRI scanners in a cool
ambient temperature room as it is heavily dependent on
external temperature and humidity, and difficult to sep-
arate from the overall building energy demand of the
hospital. The effect of this omission, however, is only to
underestimate the total environmental impact of these
imaging modalities.
Findings in context
There have been only a few dozen process-based LCA
studies of specific healthcare items or activities in the
world. Only one study calculated the carbon impact of
common imaging modalities, finding that the attribu-
tional carbon footprint of an MRI was 22.4 kg CO2e,
similar to our 17.9 kg CO2e.

22 There are other studies
that have focussed primarily on the power consumption
of scanners, with our study’s results on consumption
falling broadly in line in comparison to these other
studies.23

Of note, our results should draw attention to the car-
bon impacts of imaging in comparison to other carbon
hotspots which have received much attention. For exam-
ple, anaesthesia is a recognised carbon hotspot,23 yet
one MRI has approximately equivalent emissions to one
gaseous general anaesthetic.24 Thus far, however, the
carbon emissions from imaging have received little
attention.
Implications for policy and practice
There are three main opportunities to reduce the car-
bon emissions associated with diagnostic imaging.
Firstly, imaging is currently often overutilised in
clinical care. As an example, a review investigating
the overuse of testing in Australia found studies
showing 34−62% of computed tomography scans of
pulmonary arteries in suspected pulmonary thrombo-
embolism, 36−40% of imaging tests in patients with
low back pain, and 54% of imaging tests in patients
with abdominal pain were unnecessary.25 There are
therefore likely opportunities for clinicians to reduce
their use of low-value scans, or to substitute high-
carbon modalities for low ones, such as using US
in place of MRI when it is clinically appropriate to
do so. For example, US is clinically preferred over
MRI for shoulder impingement/rotator cuff symp-
toms,26 and echocardiography has advantages over
cardiac MRI when investigating asymptomatic
patients in the context of inherited heart condi-
tions.27 Clinicians may identify further opportunities
to evaluate whether less intensive imaging may pro-
vide better health outcomes with less environmental
impact, with further research measuring health out-
comes, costs and environmental impacts of low
www.thelancet.com Vol 24 Month July, 2022
carbon clinical care options being urgently needed to
give clinicians confidence to change their practice
when it is clinically appropriate to do so.

Secondly, for all imaging modalities, the difference
between ALCA and CLCA reveals the large impacts of
standby energy use, when a machine is on but not being
utilised, with this also noted by other authors.28 Espe-
cially for hospitals where machines are required to be
on 24/7 for emergency use, this standby energy use rep-
resents the unavoidable impact of operating a machine.
Impacts can, however, be decreased by reducing the
number of machines that are on to match demand,
hence increasing the utilisation rates of the operating
machines. As an example, if the CT scanner in our
study spent the same amount of time being utilised as
the MRI scanner (8% vs. 33% active scanning time),
then its attributional power use would fall from 939 to
237 Wh/min. Overall, further reductions could be seen
if scanners were turned off at times of low demand
when less elective healthcare is being performed, such
as overnight, at weekends or on holidays, especially if
there are duplicates of equipment allowing one to be on
for emergency use. Whilst MRI scanners cannot be
turned off as the magnet needs to be constantly cooled,
this is possible for all other scanners.

Thirdly, manufacturers could seek to reduce the
power used by scanners in different standby modes,
and similarly, hospital administrators could include
standby power usage as a decision criterion when seek-
ing to purchase new equipment.

Lastly, given the unavoidable environmental cost of
operating particularly MRI and CT scanners, it would
be preferable to ensure high utilisation rates of existing
scanners in a locale before ordering additional scanners.
As an example, in 2019 Australia was second only to
Japan in the number of CT scanners per capita (70 scan-
ners per million population), an 85% increase since
2015. The utilisation rate of each of these scanners is
2,020 scans per year, approximately one third of the
USA’s 6,199 scans per year, suggesting there is an
opportunity for greater utilisation, and hence a reduced
environmental impact.29

As the primary carbon impact for imaging results
from electricity use, it could be considered that the
increases seen in low carbon renewable energy entering
electricity grids mean that better utilisation of scanners
and reduced ordering of imaging does not need to
occur. There are, however, currently few countries or
states that have 100% renewable energy, with renewable
energy making up only 28% of global electricity
generation.30

Given the need for rapid decarbonisation, reducing
the carbon impact from imaging will require input
from clinicians to both only order imaging when neces-
sary, and where possible to order X-rays or ultrasound
in preference to MRI or CT imaging; from administra-
tors in choosing when to purchase new scanners, and to
7
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choose scanners that have low standby power usage;
and that non-MRI scanners are turned off wherever pos-
sible out-of-hours.
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