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The Urgency for Change

https://climate.ec.europa.eu/climate-change/consequences-climate-change_en
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Greenhouse gas emissions are increasing
Earth‘s temperature

Frequency and intensity of extreme
weather events are rising (floods,
droughts, wildfires, extreme storms, etc.)

Low-lying coastal regions become
uninhabitable due to rising sea levels
(more than 700 Mio people affected)

Large parts of the world might get
inhabitable due to alarmingly high
temperature until 2100 (1/3 of worlds
population affected)



Effects of 4°C Temperature Increase
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Beobachtungen
— 10-Jahres-Mittel

Szenarien
— Steigende globale CO2-Emissionen
CO2-Emissionen stabilisiert/leicht rickldufig
— Starker Riickgang bis auf Nullemissionen

jahrliche Temperaturzunahme [°C]

» Temperature profile of Germany and trend until 2100

» Forecasts with constant CO, emissions assume a temperature increase of more than +4°C

Source:


https://www.oekom.de/beitrag/eine-erde-wie-wir-sie-nicht-kennen-wollen-351

Effects of 4°C Temperature Increase
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Color Index:

Land loss due to rising sea
Uninhabitable (desert)

Uninhabitable due to
extreme weather events
(floods, droughts, storms,

etc.)

Agricultural land

M Landverlust durch 2 m

Woaressplogolansiicy Reforestation possible due

O Unbewohnbare Wiiste L v . to more humid climate

B Unbewohnbar durch extreme % possible
Wetterereignisse, Trockenheit, % °
Uberschwemmungen

@ Landwirtschaftliche Nutzflache Source:
https://mymodernmet.co

m/parag-khanna-global-
warming-map/

B Aufforstung durch feuchteres
Klima moglich

Eine 4 °C warmere Welt

Schematische Darstellung nach Parag Khanna



https://mymodernmet.com/parag-khanna-global-warming-map/

EARTH
OVERSHOOT
DAY

Country Overshoot Days 2025

When Earth Overshoot Day would land if all the people around the world lived like...

Dec 17 | Uruguay

Feb 6 | Qatar

Feb 17 | Luxembourg
Feb 26 | Singapore
Mar 2 | Mongolia
Mar 4 | Estonia
Mar7 | I(uwnii, Latvia

Nov 18 | Indonesia "‘.‘."|'||‘|l|““|lll||r
|

11 '|||l|
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Nov 11 | Nicaragua

Oct 31 | Ecuador
Oct 28 | Tunisia
Oct 25 | Ghana

Mar 1'3 United States

Mar 16 | United Arab Emirates
Mar 19 | Denmark, Australia
Mar 26 | Canada
Mar 27 | Belgium

geSTan rederation, Finland
Apr 8 | Saudi Arabia, Slovenia
Apr 9 | South Korea

Apr 10 | Czech Republic, Sweden
Apr 16 | Norway

April 19 | France
April 23 | Kazakhstan
Sep 22 | Iraq April 24 | Montenegro
== April 27 | Croatia
Sep 16 | Guatemala == A:ﬁl 29 | Israel
Sep 13 | Albania — April 30 | New Zealand
Sep 10 | Azerbaijan N A Ruloci
Sep 9 | Dominican Republic N May 3 | Germany, Poland
Sep 6 | Colombia e Rlalbadands, Portugal
May 6 | ltaly

Aug 25 | El Uzbekistan, Gabon g L
o Aug 21 | El Salvador May 8 | Japan, Serbia
May 9 | Malaysia
May 10 | Slovakia
May 13 | Belarus
May 17 | Bosnia and Herzegoving, Ireland, Chile
May 20 | United Kingdom
May 23 | Ching, Spain
May 25 | Greece
May 31 | Romania
June 2 | Hungary
June 13 | Iran
July 1 | Eswatini  June 17 | Georgia
July 2 | South Africa  j,00 18 | Torkiye

Aug 16 | Peru

Aug 14 | Algerig, Thailand
Aug 1 | Brazil

July 30 | Mexico
July 21 | Costa Rica
July 20 | Viet Nam, Paraguay
July 12 | Bolivia
July 10 | Lebanon
July 3 | Armenia, Argentina

For more information, visit: o000
https://overshootday.org/newsroom/country-overshoot-days/

Source: National Footprint and Biocapacity Accounts, preliminary 2025 Edition
York University, FoDaFo, Global Footprint Network, data.footprintnetwork.org

TNy
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Overshoot day - Living beyond
Earth’s Limit

Calendar date on which
resource consumption exceeds
Earth 's capacity to regenerate
those resources:

USA : 13th March
Austria: 29t March
Germany: 39 May
Italy: 6th May

Earth Overshoot Day 2024 fell
on August 1st

Advancing the Science of Sustoinability

Global Footprint Nefwg{k © Global Footprint Network 2025,
www.overshootday.org and www. footprintnetwork.org.



Biobanks and Environmental Responsibility l Ursya s | Biobank
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» Growing awareness of climate change necessitates
sustainable practices in all sectors

» How can we ensure that our valuable samples are ,\‘
managed sustainable?

» How can we reduce our carbon footprint?

» How can we transform our practices to become leaders in
Green Biobanking?

Source: https://www.aau.at/blog/neuerscheinung-
verantwortlich-das-klima-manipulieren/



https://www.aau.at/blog/neuerscheinung-verantwortlich-das-klima-manipulieren/

Legal and Ethical Drivers for Sustainable Biobanking

European Green Deal Aim: first climate-neutral continent in the world
EU directive - Corporate Sustainability Reporting  Obligation for SMEs or companies that generate

So far, these directives do not have a direct impact (such as mandatory reporting) on
universities and their biobanks. Nevertheless, we believe that:

« Universities should lead by example
« Universities and their biobanks should be prepared for the future
* These frameworks can guide biobanks in adopting sustainable practices

Visit our posters:

,youstainability in Biobanking: Legal Framework and Practical Implementation”

“Effect of fluorinated greenhouse gases regulation on biobanks - a case study using the example
of Biobank Graz”
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Key Areas of Energy and Resource Consumption Uiy | Biobank

of a Biobanks Infrastructure, where does our >§{ BBMRLat
Energy go? Hotspots!

Refrigerants

== Electricity 5
(mainly for cooling) @ FFPE tissues

consumables

Labware & consumables
(glas slides, formalin,
paraffin) (primary & storage tubes,
tips, gloves, paper etc.)
Y ey s—

| g

Liquid nitrogen

Temperature &
| (for cooling) humidity control

(storage facilities, labs,
offices)
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Our Biobank: A Wealth of Resources, a

Responsibility to Protect >§{ BBMRL.at
%5 2 =
1.600.000 7.000.000 FFPE blocks 38.000 tubes with
liquid aliquots 14.000.000 FFPE slides cryo samples

These samples represent invaluable research potential, making
sustainable storage paramount.
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nere to start?

W
What are the main emission sources in your Biobank?
Which measures are feasible and make a difference?

» Evaluation of status quo (Biobanks emissions)
» Data collection
» Determination of carbon footprint

» Biobank Graz is working on this initiative within the framework or the BBMRI WP
» Action plan based on hard facts

» Annual evaluation of measurements






Illustrating the calculation Process l ey orcrs | Biobank
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Calculation of CO, equivalents. Formula of carbon footprint calculation. Example for daily carbon footprint of a freezer using 10 kWh of
electricity per day using electricity generated in Austria.

CO, relevant data X emission factor

CO, equivalents

10 kWh X 0,23 kg/kWh = 2,3 kg CO, eq

* secure.umweltbundesamt.at/coZmon/coZmon.htm! with Austrian electricity mix



https://secure.umweltbundesamt.at/co2mon/co2mon.html

Energy Consumption: Biobank Graz Example l Uiy oo | Biobank

— >§{ BBMRI.at
— Electricity

(mainly for cooling)

KWh per year

400000 Average of
335.000 kWh/year

The Biobank‘s yearly electricity consumption equals that of 96 average households

or

an average car driving 322.580 km (circling the Earth 8 times)

or

70 tons* of CO,

* secure.umweltbundesamt.at/coZmon/coZmon.html with Austrian electricity mix



https://secure.umweltbundesamt.at/co2mon/co2mon.html

ULT Freezer Energy Consumption: l St | iabank
-60°C vs -70°C vs -80°C 247 BBMRIat

average daily energy consumption [kWh] rel. daily energy consumption [%]
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ULT @ -80°C ULT @-70°C ULT @ -60°C ULT @ -80°C ULT @-70°C ULT @ -60°C
ULT - ultra low temperature freezer
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Energy consumption measurements were conducted one after another on the same freezer:
» freezer capacity: 51 L

* compressor type: air-cooled

* Measurements lasted approximately 2 weeks



ULT Freezer Energy Consumption: l Unverty o | Biobank
Green Line versus standard model >§( BBMRLat
]

average daily energy consumption [kWh] rel. daily energy consumption [%
100

80
60
40
20

0

"standard model" ULT freezer "Green Line" ULT freezer

Energy consumption measurements were conducted on two different freezers:
“Standard model” without special energy-saving technologies

“Green Line” - model with enhanced energy efficiency features

both freezer types are from the same manufacturer and correspond to the same freezer model
compressor type: water-cooled

freezer capacity: 753 L

measurements lasted approximately 2 weeks

30

25

20

15

10

(8]

"standard model" ULT freezer "Green Line" ULT freezer

ULT - ultra low temperature freezer



The Role of Liquid Nitrogen l Sihyrcs | iobank
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Liquid nitrogen

(for cooling)

» Energy-intensive aspect of biobanking

» Use of LN, is used to minimize the degradation of biological samples
stored in biobanks

» Oxygen is produced primarily through the low-temperature
decomposition of air (also called cryogenic air separation)

» Nitrogen is a by-product of oxygen production

» Average consumption of energy for 1m3 of LN, should be provided and
communicated by the manufacturers (in our case Air Liquide)

» Footprint of LN, strongly depends on the type of production (green line gases
available)
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Kg LN, per year Average of
120000 83.000kg/year

Liquid Nitrogen Usage: Biobank Graz Data

QL

ON

Liquid nitrogen

(for cooling)

100000

80000

The Biobank‘s annual LN, consumption correlates

10 tons of CO,

2020 2021 2022 2023 2024



Comparison:

Footprint of Storage Options

Mdcal

Emitted CO, equivalents for storage of 1 aliquot per year

-80 storage (70 tons/year at Biobank Graz)

1.600.000

liquid aliquots 1 liquid aliquot

LN, storage (10 tons/year at Biobank Graz)

%

38.000 cryo
sample tubes

1 cryo tube

rsity of Gra | Biobank
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Refrigerants and their Environmental Impact

* ; éi Refrigerants

Examples for GWPs of frequently used refrigerants

R404A 3922

Freqt.Jently used in the past R503B Freon 95 13214
Phasing out

Consider not only the energy demand but also the greenhouse warming potential of

the used refrigerant when buying freezers, low-temperature storage systems or air
conditioning systems!

Natural refriggrant optjons R290 Propane 3
(some still facing technical —
challenges regarding system R744 Carbon Dioxide

design or safety) R717 Ammonia 0
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“R* Principles - Implementing Sustainable
Practices >§{ BBMRL.at

e.g. outdated

e.gi vour processes—l Reduce consumables for transport
SSpe t.ransport, sample e P ded share no longer needed
storage, infrastructure etc. Minimize needed energy

materials and machinery

& resource & produced
\ waste \

Rethink 1

Consider the e.g. precise collection &
environmental impact of amount of samples
your actions and choices

e.g. pur¢hase recycled

e.g{machinery Most relevant R Ipoware

/" strategies to foster \
sustainable practices in

Repair biobanking Recycle

Fix items instead of Processing materials to
replacing them make new products

See poster 2 ,, Applying “R” strategies to foster environmental sustainable practices in
biobanking”

Refuse Recover

Avoiding products or
processes that generate
waste

Extract useful materials
or energy from waste



Easy Wins- l s | Biobank

Implementing Sustainable Practices >§( BBMRI.at

Transition to green energy

Investments in energy-efficient equipment (CO, cooling)
Choose freezers/air conditioning with low GWP refrigerants
Optimize freezer management

Reduce LN, consumption

Run freezers at -70°C

Regular inventories

vV v vV v v vV VvV Y

Engage staff through training programes



Green Biobanking - Invest in the Future of l Uiy o | Biobank
Research >§{ BBMRL.at

Imagine a world where Biobanks lead the
change in sustainability

» By embracing renewable energy, we can power our
mission without compromising the earth

» By optimizing our resources, we can preserve
invaluable research without leaving a heavy footprint

» By fostering a culture of sustainability, we inspire the
next generation of researchers to think differently

Are you ready to join us in this
journey to Green Biobanking?

Source: https://www.aau.at/blog/neuerscheinung-

verantwortlich-das-klima-manipulieren/



https://www.aau.at/blog/neuerscheinung-verantwortlich-das-klima-manipulieren/
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http://www.sts.tugraz.at/
http://www.klimaneutrale.tugraz.at/

