
WHEN MAKING DECISIONS ABOUT INVESTMENT IN NEW  TECHNOLOGY 
OR SERVICES IN HEALTHCARE, IT IS IMPORTANT TO CONSIDER A RANGE 
OF FACTORS. MAKING A DECISION BASED ONLY ON WHAT IS 
“CHEAPEST” OR “BEST” MAY BE SHORT-SIGHTED. OFTEN THERE IS 
MORE TO A PRODUCT OR  SERVICE THAN WHAT YOU SEE UP FRONT.
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The evaluation of both the ongoing costs and outcomes 
related to a new product or service is important as many 
countries are now spending close to 10% of GDP on health. 
Spending more means less money for other public services 
including education, and infrastructure such as roads. 
Spending more does not guarantee better outcomes.

If we fail to consider both costs and effects when investing in 
new technology, we may inadvertently draw resources away 
from other services which generate good outcomes for 
patients or the health system. The principles behind health 
economic evaluation of treatments and services can be 
applied to other decisions to help understand the costs and 
consequences of choosing different types of sterilization 
systems.

Economic evaluation allows both costs and e�ectiveness to be considered
together, and modelling can take into account di�erent time frames or
uncertainty, to enable comprehensive understanding of the impact of di�erent
choices. The principles can be applied to issues of carbon footprint such as
energy, water use and waste.
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When thinking about the carbon footprint related to 
consumables, it is important to consider the impact of 
their production and disposal, the choice of reusable 
versus single-use wraps, pouches and trays.

Case studies have shown that steam sterilizers use large amounts of 
electricity and water, even when idle. The examination of electricity 
use of steam sterilizers in a Melbourne hospital when on standby, 
accounted for 40% of the total energy use over 304 days.1

In another study, it was found that switching off idle sterilizers could 
reduce energy use by 26% and water use by 13%, and 

reduced annual CO2 emissions 
by 79 tons.2

in health economic evaluation
Key factors

STERILIZER FACTORS TO CONSIDER

Case Studies of steam sterilizers

benefits OF EACH OPTION
costs RELATED TO EACH OPTION
timeframe APPROPRIATE
uncertainty IN ESTIMATES OF COSTS AND
BENEFITS – ENABLES A MORE COMPLEX ANALYSIS

The key factors to consider when
examining the costs and carbon footprint
associated with different sterilizers are:
energy consumption, water consumption,
effect on or damage to instruments,
disposable or single use consumable
items."
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A case study of low-temperature (hydrogen peroxide gas plasma) sterilizers with an average 8.4M2 per day showed 
that while there were additional per-cycle costs of consumables (€6.51/US$6.46), sterilant (€19.58/US$19.44) and 
testing (€1.03/US$1.02), the energy use was much lower. For one year of average use at 8.4M2 per day, the low 
temperature systems used between 3.7kWh and 10 kWh, compared to 32kWh for a similar steam sterilizer.3
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Source: Monthly electricity prices in selected EU countries 2020-2022; Published by Bruna 
Alves; Aug 23, 2022 | https://www.statista.com/statistics/1267500/eu-monthly-whole-
sale-electricity-price-country/

There have been dramatic increases in the cost of 
electricity due to the war in the Ukraine. It is expected 
that prices will continue to increase. Use of electricity 
is therefore also costly from a financial perspective, as 
well as contributing to the carbon footprint. The costs 
of water are also increasing and in some places 
restrictions are in place due to drought conditions. 

INCREASING COSTS OF
ELECTRICITY AND WATER

Different sterilization methods have different effects 
on medical instruments. In particular, instruments 
made of plastics, corrosion-susceptible metal alloys 
and electrical devices are affected by high 
temperature and humidity. Steam sterilization may 
damage such instruments meaning they need to be 
repaired or replaced more frequently. Repairs and 
replacement also have an effect on carbon footprint 
because of the energy and other resource 
requirements needed to repair instruments, make new 
parts or devices.

INSTRUMENT FACTORS
TO CONSIDER

Case Studies
of low-temperature sterilizers

In a world a�ected by climate change
and drought, as well as increasing
energy prices due to war and other
factors, it is important to moderate
use of these resources where possible.

Italy                    47,46€    441,74€     +931%
Germany       34,98€    315,26€     +901%
France             37,97€    400,95€    +1056%
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A case study on the frequency of damage to rigid endoscopes when a hospital changed from using steam to a 

low-temperature system, showed a 33% reduction in the number of 
repairs and a 58% reduction in the number of 
repairs per procedure.5

Case Studies in damage to
endoscopes and cost of repairs

Across 7 different studies of endoscope repairs, the average cost was
$US 3,749.35 per repair. Substantial savings can be made by reducing the
frequency of damage to instruments like endoscopes:
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When evaluating different sterilization options it is 
important to think about what factors are relevant 
to the context. 

Evaluation
in your context

Key context-specific factors
•  RELEVANT TIMEFRAME
•  INSTRUMENTS USED
•  INFLATION – CHANGING COSTS OVER TIME
•  BUDGETARY REQUIREMENTS FOR CAPITAL EXPENDITURE V. ONGOING
•  LOCAL CONSIDERATIONS – RENEWABLE ENERGY, WASTE DISPOSAL, WATER
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Models can be flexible to different to different inputs and timeframes. They can also be run multiple times with 
new values, to incorporate uncertainty in estimates of, for example, electricity usage and costs. 

EXAMPLE MODEL
OTHER FACTORS MAY BE IMPORTANT IN YOUR CONTEXT
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Principles of health economics can be used to evaluate decisions in
your context.

Effect of different sterilizing processes on instruments important
consideration (affects costs and carbon footprint).

There are large differences in energy and water consumption: important
in current environment.

There are many factors to consider when assessing different sterilization 
techniques, their costs and impact on carbon footprint.

These factors including ongoing energy and water requirements, costs and impact 
of consumables, sterilants, testing and maintenance, require greater thought than 
what might be evident immediately.

The principles used in health economic evaluation can be applied to evaluate 
different options in different contexts to allow a more holistic decision-making 
approach and more comprehensive understanding of the environmental impacts 
and costs of different options.
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take homemessages
Important to look beyond the up-front costs of the sterilizer.
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Consumables/disposable items also contribute to carbon footprint.
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