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Carbon footprint

The carbon footprint is a measure of the greenhouse gas emissions released into the atmosphere by a

particular person, organisation, product, or activity. It is an indicator of the contribution to global warming.

Greenhouse gas Global Climate change
(GHG) effect Warming impacts
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Vulnerability factors

* Demographic

¢ Geographical

¢ Biological factors & health status
¢ Sociopolitical

e Socioeconomic

¢ Health system capacity

¢ Gender & equity

Climate change

Climate-related hazards

e Extreme weather events
e Heat

e Sea level rise

¢ Air pollution

¢ Vector distribution & ecology
e Water scarcity
¢ Reduced food production

Exposure
¢ People & communities

¢ Health workforce

e |nfrastructure

® Energy systems

e Water systems

¢ Food systems

¢ Health systems =
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Health outcomes
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Health systems
4 & facilities
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Injury and mortality Heat-related Respiratory Water-borne diseases Zoonoses Vector-borne Malnutriton ~ Noncommunicable Mental and Impacts on Effects on
from extreme iliness iliness and other water-related diseases and food-borne  diseases (NCDs) psychosocial health care health systems
weather events health impacts diseases health facilities

Overview of climate-sensitive health risks. Retrieved from https://www.who.int/news-room/fact-sheets/detail/climate-change-and-health
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Step by step

Assessing the carbon footprint
of healthcare settings

0 Decide Method

Define goal, time period,
and system boundaries

Identification of emission
sources & data collection

Data processing

Emission factors & Impact
calculation (CO2e)

Results” analysis

CO, CH, NO HFCs
SCOPE1
Direct
Purchased goods @
and services SCOPE 3 -t
Indirect .::.tbu;fir:n

Capital goods e Q
Fuel and # Mobile
energy related ﬂ eombustion
activities E
Transportation Process
and distribution emissions
——
9 Employee B
Waste generated Fugitive

eommuting
in operations Business emissions
trips

Leased assels

PFCs SF, NF

SCOPE 3

Indirect

Transportation
and distribution

Processing of
sold products

products

O

Investments

i)

Franchises

End-of-life treatment

of sold products @ .

Leased assets

UPSTREAM ACTIVITIES REPORTING COMPANY DOWNSTREAM ACTIVITIES

AN
150

GREENHOUSE 150 14084

GAS PROTOCOL

Overview of Greenhouse Gas Protocol
Categories adapted by Metabolic
Consulting. Carbon footprint of Erasmus
MC (2021). Retrieved from
www.metabolic.nl/publications/carbon -
footprint-of-erasmus-mc/
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4
m Corporate carbon footprint

The major carbon hotspots
are the indirect emissions
derived from purchased

goods and services
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Non-salaried staff . ['30% }El
Building maintenance 32% =

Capital goods investment 2 [ISea5 |
Construction investment <7 | 7°2% h

Prostheses and implants il 77%

Lab materials .

Medical products

Medicines ; [ESETA

Contribution of carbon footprint
for purchased goods and
services per category

2021 carbon footprint of Erasmus MC,
classified into GHG Protocol scopes and
categories. Retrieved from
www.metabolic.nl/publications/carbon -
footprint-of-erasmus-mc/

1.1 Stationary combustion
1.4 Fugitive emissions
® 2.1 Purchased electricity
2.3 Purchased heating
2.4 Purchased cooling
® 3.1 Purchased goods & services
3.5 Waste generated in operations
3.6 Business travel
3.7 Employee commuting

3.9 Downstream transportation
& distribution



Why?
Quantification of GHG emissions (CO,.e) « Reducing the carbon footprint equivalent

associated with the life cycle of a product Tlimprevementsiin productidesign iecascesign

) « Comparison with other products
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The Functional Unit

, Basic unit (most common)
“1 sterile, single-use 0.5 mL syringe ready for injection.”

Service delivered (linked to use purpose)
“The delivery of 1 U of insulin to a patient.”

Weight- or volume-based
“Box: Per 100 syringes of 10 mL capacity.”
“Per 1,000 mL of solution delivered using syringes.”

Time- or patient-based

“All syringes required to treat 1 patient during a 5-day hospital stay.”
“Annual consumption of syringes per hospital bed.”

| Comparative functional units (reusable vs. disposable)
“‘Number of injections delivered by 1 reusable syringe during its lifetime (e.g., 100 injections).



Life-cycle inventory  P—— s—
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Impact Assessment

using LCA software and database (Ecoinvent)

Table 2. Details of the life cycle inventory values, calculations, and inputs for the life cycle assessment calculations.

Flow Calculation Amount Ecoinvent-specific
(per flow provider
syringe)

Materials and parts production

Polypropylene granulate - syringe barrel 1.459/0.994 (Direct measurement divided by a loss factor 14609 market for

reqguired for use of injection molding unit process) polypropylens,
granulate |APOS,
U-GLo

Injection molding - syringe barrel 1.45g/0.99 (Direct measurement divided by a loss factor 14649 market for injection

required for use of injection molding unit process) malding |APOS, U - GLO

Polypropylene granulate - syringe plunger  0.695g/0.994 (Direct measurement divided by a loss factor 0.699 g market for

reqguired for use of injection molding unit process) polypropylens,
granulate |APOS,
U-GLO

Injection molding - syringe plunger 0.6959/0.994 (Direct measurement divided by a loss factor 0.699 g market for injection

reguired for use of injection molding unit process) molding |[APOS, U - GLO

Polypropylene granulate - needle cap 0.465g/0.994 (Direct measurement divided by a loss factor 0.467 g market for

reguired for use of injection molding unit process) polypropylene,
granulate |APOS,
U-GLo
Injection molding - needle cap 0.465g/0.994 (Direct measurement divided by a loss factor 0.467 g market for injection

required for use of injection molding unit process) molding |APOS, U - GLO



Results and Analysis

|ldentify carbon hotspots

Highlight opportunities for reduction:
lighter syringes, reusable options,

alternative waste management.

Sensitivity analysis to compare

alternatives and test improvements:
“What if we reduce weight by 10%? Or switch

to reusable options?”
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Figure 3. Aggregated percentages of total life cycle emissions for the different steps of the productlife cycle.
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