
Discover Sustainability  
Best-fit solutions support your sustainability goals 



To increase the sustainable properties  
of the plastic we use for producing  
our lab consumables, we make and  
use more sustainable plastics with  
recycled and renewable feedstocks.

 > �In our bio-based polymer production, we replace fossil-based raw  
materials is replaced with sustainable raw materials produced from  
bio-based waste and residues (second generation renewable feedstock).
 > �The final polymers we use in production have been certified sustainable 
by ISCC PLUS, – the leading global certification program for manu-
facturers of bio-based polymers and downstream converters.

About biobased polymers used for Eppendorf Tubes®, 
epT.I.P.S.® and twin.tec® PCR plates BioBased
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epT.I.P.S.® BioBased  
Sterile Reloads
> Packaging can be 100% recycled (cardboard).
> �Up to 54% of raw material reduced and up to 30% waste 

volume reduction compared to disposable racks.
> Tips made of ISCC-certified plastic can be traced back 
   to biological waste material. 05

Centrifuge 5427 R
> �Centrifuge 5427 R utilizes propane (R290, hydrocarbon 

cooling) as a natural refrigerant. 
> �You can lower your energy consumption with the  

adjustable ECO shut-off function that switches off the 
compressor after one, two, three or eight hours.

> �The dynamic compressor control (DCC) improves  
cooling performance. 

CO2 Incubator  
CellXpert® C170i
> �Significantly reduced CO2 and N2 consumption  

(CO2 consumption at 5% (w/o door opening) <1 L/24 h)
> �No internal consumables like fan-associated HEPA-filters 

that require frequent exchange.
> �Up to 25% more usable space due to the fanless design 

without ducts, covers etc. avoids unnecessary invests

Cold Storage 
CryoCube® F740hi
> �Our ULT freezer has earned the ACT (Environmental 

Impact Factor Label) and ENERGY STAR certification. 
> �Green cooling and low energy consumption mean your 

laboratory has a smaller carbon footprint.
> �We assemble our ULT freezers and stainless-steel  

freezer racks using 100% renewable energy. 

Products for a More Sustainable Lab
Eppendorf offers a wide range of products that help you boost sustainability in your laboratory.  
The products below represent just a small selection of our portfolio and all are assembled using 
100% green energy!

Eppendorf Tubes, epT.I.P.S®  
and twin.tec® PCR Plates  
BioBased
> ���Made from up to 90% renewable-based feedstock  

�(see box below) and the rest fossil-based feedstock  
applying ISCC (International Sustainability & Carbon 
Certification) mass balance approach

>� The Eppendorf production center in Oldenburg, Germany    
   complies with the requirements of the certification system 
   ISCC PLUS 
> �Our tubes have earned the ACT Environmental Impact 

Factor Label from My Green Lab®

Learn more about 
the ACT. label 

Learn more about our 
Bio-Based Consumables

https://act.mygreenlab.org/
https://www.eppendorf.com/de-de/lab-academy/lab-solutions/eppendorf-consumables-biobased/
https://www.eppendorf.com/de-de/eShop-Produkte/Spitzen-Reaktionsgef%C3%A4%C3%9Fe-und-Platten/Reaktionsgef%C3%A4%C3%9Fe/Eppendorf-Tubes-BioBased-p-PF-4440301
https://www.eppendorf.com/de-de/eShop-Produkte/Liquid-Handling/Pipettenspitzen/epTIPS-BioBased-p-PF-7756363
https://www.eppendorf.com/de-de/eShop-Produkte/Zellinkubation/CO2-Inkubatoren/CellXpert-C170i-p-PF-846827
https://www.eppendorf.com/de-de/eShop-Produkte/Zentrifugation/Mikrozentrifugen/Centrifuge-5427-R-p-PF-1322725
https://www.eppendorf.com/de-de/eShop-Produkte/Cold-Storage/ULT-Freezers/CryoCube-F740-Serie-p-PF-393431


ACT® and My Green Lab® are registered trademarks of My Green Lab, USA. 
Eppendorf®, the Eppendorf Brand Design, epT.I.P.S.®, epMotion®, CellXpert®, Eppendorf Tubes® and CryoCube® are registered trademarks of Eppendorf SE, Hamburg, Germany. 
All rights reserved, including graphics and images. Copyright© 2024 by Eppendorf SE. 

Your local distributor: www.eppendorf.com/contact
Eppendorf SE · Barkhausenweg 1 · 22339 · Hamburg · Germany
eppendorf@eppendorf.com · www.eppendorf.com

www.eppendorf.com/pharma
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4. Recycle

3. Rethink

Reduce waste, reuse materials, and recycle whenever possible – these are the tips you need

How to Become More Sustainable in Your Lab

1   … your routines
When establishing a new method, think about 
alter natives (minimize, think about safe and  
ecologic alternatives for solvents, etc.). Also,  
include keywords like »green«, »sustainable«,  
»resource efficient« in your literature research.

When searching for new equipment, take the  
resource consumption of consumables into  
consideration.  

1  Know your waste management
Get to know the waste management and recycling 
streams in your institution:

How to separate the different waste streams  
like paper, cardboard, plastics, … and where  
to dispose of it. 

2   … communication
Exchange best practices in your lab community  
or with other research groups.
 
Start by asking yourself »Where can I change  
something?« and be aware that even little changes  
are worth the effort!

2  Have a further look …
Use recycling programs for your packaging  
material whenever possible. 

Some reagent vendors provide take-back programs, 
e.g. for styrofoam boxes – ask for and use them. 

Some vendors use recycled content for their pack-
aging. Choose these vendors and support them. 
The ACT label can be helpful – among other 
things, the proportion of recycled material in a 
package is also evaluated. The ACT label is like 
an eco-nutrition label for lab products, providing 
information about the environmental impact of 
manufacturing, using, and disposing of a product 
and its packaging.

www.eppendorf.com/lab-without-plastic
Styrofoam® is a registered trademark of The Dow Chemical Company, Michigan, USA.  
Eppendorf®, the Eppendorf Brand Design , epT.I.P.S.® and Varispenser® are registered trademarks of Eppendorf AG, Germany.  
All rights reserved, including graphics and images. Copyright © 2020 by Eppendorf AG. Order no. AA01 016 420/EN1/1.65T/1020/SSO

Only use pipette tips in pre-sterilized 
disposable racks when you need certi-
fied sterility and freedom of endotoxin. 
Switch to auto clavable boxes and tips, 
when possible.

A decision guide: glass ware or plastic ware 

Glass ware Plastic ware

Durability

Safety Glass breakage is problematic from the 
point of view of Health & Safety at work 
due to the risk of injury.

Stability In principle, but you have the risk of glass 
breakage. Always handle with care!

Single-use The production of laboratory glassware is  
energy intensive.

The production of plastic items is less energy 
intensive than laboratory glass ware.

Multi-use Depending on the application

Recyclability Laboratory glassware is made of  
borosilicate, which is a high-melting  
special glass. It cannot be recycled  
(like »normal glass«) and has to be  
disposed of separately.

Plastic products could be recycled in  
principle, but there is the risk of contami-
nation. Therefore, it is safest to dispose  
of it separately.
If you have doubts, contact your waste 
management. (In some countries, this 
waste is still ther mally recycled to recover 
energy and heat.)

Special  
requirements

Questions to ask to decide which item fits best your needs: 
What do you need this item for?  
Does it have to fulfill special requirements (such as being sterilizable)?

Literature: 

[1]  Geyer, R.; Jambeck, J.; Law, K. L.: Production, use, and fate of all plastics ever made. In: Science Advances, Juli 2017 
https://advances.sciencemag.org/content/advances/3/7/e1700782.full.pdf?fbclid=IwAR1W32uMhKlVO4MMhpqX9XJZniVMqiIzFDwGYQVNE-bV06kB7yte_I9PeYc (accessed 23/04/2020)
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epT.I.P.S.® Box  
can be autoclaved 
up to 100 times.

Pipette tips, packed  
in resealable bags or 
using reloads, can  
reduce your waste 
significantly!

1. Reduce

Did You Know?

2. Reuse
1  Minimize your experimental design  
Is it possible to perform your assay in a  
minia tu rized design like a microwell plate? 

Store your sample in the appropriately sized tube 
and storage boxes. Switching to smaller tubes and 
using correctly sized vessels reduces plastics and 
frees up storage space in your freezer. [3] 

Example: You can start by reducing your sample 
preparation and using Liquid phase Microextraction  
(LPME) or Solid Phase Microextraction (SPME). 
These techniques can be applied to obtain analytes 
out of very different matrices, ranging from water 
samples to blood samples to the detection of  
meta bolites in cell culture supernatants [4, 5]. 

1  Plastic isn’t always single-use
Consider reusing plastic items, e.g. tubes,  
for non-sterile or non-critical applications.
 
Some items can even be autoclaved and reused  
for sterile applications: take a look in the product  
specifications.
 
Use part of your product again. For instance,  
reuse plastic pipette boxes up to 100 times by  
using refill trays of pipette tips. 

Check out if you can reorder single kit components 
(e.g. for your plasmid extraction kit).

… includes paying attention to the quality of the  
consumables used: investing in high quality pre-
vents distorted results and repeated experiments.

… considers the compatibility of your consum-
ables and your instruments: some consumables 
only fit certain instruments and only then are best 
results guaranteed. Can you choose an »all-in-one 
solution« (like PCR master mixes) instead of  
adding reagents one by one?

2  Plan your experiments mindfully 
Well-thought-out planning  

... of your experimental design helps you to avoid  
unnecessary repetition of experiments: invest your  
time in good planning and save resources.

2  Packaging 
Reuse packaging material, like cardboard boxes  
or Styrofoam® boxes to send your items or use 
bags again as waste bags etc.
 
Take care and be aware that your packaging  
material isn’t contaminated!

Ask your vendors about take-back programs.
 
Example: Stainless steel bottles can be an alternative  
to store solvents, especially when you use larger  
volumes. These can be taken back and reused.

3  Think ahead …
Avoid unnecessary purchases and forgotten  
reagents through good inventory management.

Choose suppliers that use less packaging material. 

Choose products which have the same quality  
as the ones you’re using but are produced  
and purchased with the  
least possible use of  
raw materials. 

3  Choose alternatives
Consider reusable alternatives for »single-use items«

Example: Pre-sterilised plastic loops to transfer bac-
teria and inoculate culture media can be exchanged 
for reusable nichrome loops that are sterilised by 
glowing them out in the flame of a Bunsen burner. 
Cell spreaders made of glass can be sterilised and 
reused multiple times. [6]

Can the result be achieved in other ways?
 
Example: In some experiments, you have to  
dispense liquids in several tubes, e.g. HPLC-solvents 
into the appropriate glass vessels. Instead of pipetting  
the solvent, consider using a dispenser 
(Varispenser®2/2x) with an adapted attachment.

4   Autoclavability of the materials reduces  
plastic consumption

About 302 Million tons of plastic waste have been  

generated in 2015 [1]. The proportion of plastic waste  

from laboratories corresponds to approximately 1.8%  

of the plastic waste generated worldwide (based on the  

year 2015) [2]. This is equivalent to 67 cruise liners  

or about 550-times the weight of the Eiffel-tower. We’re  

avoiding plastics in our private life, but what about  

plastic waste reduction in our daily work in the lab?

20200323_Poster_Ways to reduce plastic_RZ_550x820_NEU.indd   1 12.10.20   16:57

Checklist for a More Sustainable Lab

▼

Not 
changeable

To be 
discussed 

Change
needed Solved    Proposals

> Shut the sash of biosafety cabinets and chemical hoods

(put sticker with reminder on the sash)

> Avoid stand-by of instruments but turn them off

> Use clock timers for smaller instruments

> Close the lid of your refrigerated centrifuges if they are at 4 °C

> Open your freezer as shortly as possible

> Avoid running your PCR overnight – and if you have to, put it on hold

at >12 °C instead of +4 °C

> Set your freezers to -70 °C instead of -80 °C

> Turn off the lights in the evening before you leave

> Know and stick to the heating and cooling times of your devices

> Know your operations time and run your instruments only as long

as you need them

> Only autoclave items which need to be sterile, other items can run

through the dishwasher

> Fill autoclave and dishwasher to max. loading, avoid 25%-loading runs

> Replace ice machines by cooling blocks

Energy

The following list provides ideas how resources may be saved in the lab. Please check upfront (before taking action) 
with your local biosafety officer as well as with your local sustainability officer which action points can be used in your 
lab. Some processes and sample types require specific conditions which must not be changed due to safety reasons. 

Energy

www.eppendorf.com

Executive Summary

Digitalization has entered our lives, and we’ve seen 
a big push in the last year with video-conferencing 
being the new normal. This is also true for the lab, 
where we get used more and more to electronic lab 
journals, the digital management of our samples, 
chemicals, and consumables, or connected devices. 
Lab 4.0 is on the rise – and with it the promise to  
more efficiency, less resource consumption, and 
more sustainability. But is it that simple? What are 
the advantages, but also the challenges? What do we 
need to pay attention to and where should we focus 
to build a digitalized and sustainable laboratory – so 
that we can benefit from both trends?

Digitalization in the Lab −  
Really a One-Way Towards More 
Sustainability?
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Digitalization, Sustainability & Green IT 

Sustainability gets more and more important. The society 
realizes the need for changes which includes the lab envi-
ronment as well. 
These changes imply a rethinking of our behavior and habits 
as well as our current use of resources, but it does not mean 
turning back everything to green roots. 
Rather, such a transformation process raises the questions 
of how to benefit from modern and future technologies to 
reduce the environmental, social, and financial load.
There is an emerging discussion in the scientific community 
how the sustainability trend can benefit from digitalization 
and related technologies.
These are not limited to the consumer world but also pro-
vide opportunities for the life science areas. For at least the 
last five years, there has been a clear trend to digitalize the 

lab world, connect devices, and benefit from cloud-based 
data. We are on the way to Lab 4.0 where automatization 
and digitalization plays a key role. Hence, processes will 
become more efficient, and also contribute to a more 
sustainable lab.

The COVID-19 pandemic has brought a big push in digitali-
zation throughout the entire business and private world. We 
all got used to video calls, online meetings and conferences 
as well as remote work. Also in science, digitalization has 
been accelerated: 
During the pandemic, scientific congresses and meetings 
were transferred into online sessions. Scientists were forced 
to reduce their travel activities and as a consequence, they 
reduced their CO2 emissions by a significant amount.  

Kerstin Hermuth-Kleinschmidt, PhD
NIUB Sustainability Consulting, Germany

Eppendorf is committed to Accountability, Consistency, 
and Transparency in reducing environmental impact and 
providing our customers with high quality, sustainable 
products. In addition to being ENERGY STAR® certified, 
multiple CryoCube® Ultra Low Temperature (ULT) freezer 
models have received the ACT Label, which scores a 
product’s total environmental impact based on multiple 
sustainability factors, including manufacturing, packaging, 
energy consumption, and recyclability. Eppendorf freezers 
are the first ULTs to receive the ACT Label, provided by  
My Green Lab®.

Beyond Energy – ACT Sustainability 
Label for ULT Freezers
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Jan-Hendrik Bebermeier¹, Kate Meola²
¹Eppendorf AG, Hamburg, Germany, ²Eppendorf North America, Inc., Enfield, USA.

Introduction

My Green Lab’ s mission is to constantly and permanently 
improve the sustainability within research labs. As a  
non-profit organization, My Green Lab focuses on joining 
and leading a broad community in the laboratory towards  
a world in which all research projects reflect the highest 
standards of social and environmental responsibility. 
The organization, founded in 2013 by Allison Paradise, a 
neuroscientist turned environmental activist has grown  
rapidly from a local non-profit organization to an inter-
national agent for change and improvement in respect to 
sustainability in laboratories worldwide. 
 
Self-described as “Run for scientists, by scientists”, My 
Green Lab develops standards for greener labs and lab prod-
ucts. These improved or new standards also need to be over-
seen in respect to their implementation. One of the major 
challenges is the inspiration of the many behavioral changes 
that are needed throughout the scientific community. 

This lab community encompasses a broad range of people 
in various roles, including scientists, vendors, designers, 
energy providers, and others. 

   Get more information at 
   https://www.mygreenlab.org/

Plastic has entered our daily life. But as versatile and 
necessary as it is, it also has a major ecologic impact 
since it is made from fossil fuels. Bioplastics produced 
from plants like sugar cane seem to be an alternative, but 
this approach also has its drawbacks. Intending to build 
a circular economy, waste streams are coming into focus 
as a source for the production of plastics. This whitepaper 
explains how used cooking oil can be used to produce 
polypropylene products that finally find their way into 
everyday lab work.

Consumables Made of Bioplastics 
Enter the Lab
Kerstin Hermuth-Kleinschmidt, PhD¹ 
¹NIUB Sustainability Consulting, Germany

Plastic is present in our daily work – at home and also in 
the lab. Consumables made of plastic facilitate daily life and 
ensure sterility and for some products, such as pipette tips, 
there is no real alternative. But plastic also poses a major 
problem as it is made from crude oil and contributes to climate 
change due to the high CO2e emissions during production, 
processing and disposal [1].

Furthermore, most of the plastic which we put into the waste 
bin is not recycled but is burned, ends up in landfills or finds 
its way into the environment. It is important to mention here 
that the disposal of lab plastic waste underlies strict regulations 
that make it mandatory to be sent for thermal recycling [BK1].

Since 1950, only 9% of all plastic waste has been recycled, 
12% was incinerated and 79% found its way into landfills 
or in the environment [2]. According to an estimation from 
2014, all life sciences labs globally have produced 5.5 mil-
lion tons of plastic waste. At the same time, it is difficult to 
replace plastic items in the lab, even though there are many 
efforts to minimize its use or to find alternatives. Therefore, 
it is necessary to also focus on the product itself and to look 

for alternatives to get away from fossil-fuel-based products. 
One solution could lie in the use of bioplastic, which is  
made of renewable resources. As initially appealing as the 
approach may seem, there are also points of criticism upon 
closer inspection.

The aim – building a truly circular economy

Today, most bioplastics are made of feedstocks derived from 
carbohydrate-rich plants like sugar cane, corn, potatoes 
or wheat. At a first glance, these so-called first-generation 
bioplastics seem to be a good alternative to petrochemical 
plastics as they minimize greenhouse gas emissions but a 
closer look at the life cycle reveals a mixed picture.

The cultivation of sugar cane, corn or all the other plants 
needed as a source can have a negative environmental 
impact on land use, the loss of biodiversity as well as on the 
eutrophication and acidification of soils (due to the use of 
fertilizers) and water use [3,4]. Furthermore, the competition 
for agricultural land has been criticized, [5] even if the total 
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Can we solve the plastic problem?

Independent ULT Freezer Checks – 
Third-Party Test Methods
Jan Bebermeier
Eppendorf SE

Eppendorf is committed to accountability, consistency, and transparency in providing performance data of our ULT 
freezers. Our goal is to provide our customers with reliable data about our instruments to enable a decision based on 
trust; that trust is based on independence verification. In this white paper, we describe how the published Eppendorf 
performance data are generated by an external testing agency utilized by Eppendorf. In addition, multiple CryoCube® 
ULT freezer models are ACT® certified by My Green Lab® for their sustainability and have received the ENERGY STAR® 
label for their low energy consumption.

As with other technical equipment, many buyers like to 
compare the performance of ULT freezers before deciding to 
purchase one model over another. This approach is logical: 
ULT freezers are an investment that is meant to last for the 
next 10-12 years or longer. The performance over time could 
have significant impact on overall cost of ownership for the 
freezer. In general, there is a major point of interest for the 
user: performance of the freezer.

Did you ever calculate the value within your freezer? All the 
hours, days, weeks, and months spent on your samples? More 
than 50,000 samples fit into large, standard ULTs. The value of 
every single sample differs – from simple buffers to high-value 
cell extracts, expensive enzymes, or very rare sample material. 
Assuming an average value of 10 Euro or Dollar per vial, the 
total value already reaches 500,000 Euro or Dollar. When pre-
dominantly storing high-value samples which are a result of 
months of work – you reach a value in your freezer far beyond 
half a million Euro or Dollar.

Your new ULT freezer is not limited to being a storage room 
for samples. This instrument is your assurance for long-term 
scientific success, it guards the results of your work. There-
fore, performance and reliable information about performance 
matters.

Sustainability and ULT freezers may seem like an oppos-
ing combination: even the latest and most environmentally-
friendly and energy-efficient ULTs still require a significant 
amount of power to maintain extremely low temperatures of 
-80 °C 24/7. With today’s high energy costs and increased fo-
cus on environmental consciousness, energy conservation has 
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become even more important in the lab. But how much energy 
is needed for the ULT freezer per day at the dedicated -80 °C 
and in daily, routine operation? How much energy savings and 
improved efficiency of the cooling system can be relied upon? 
There is a negative causal interaction between power savings 
and temperature performance: at some time point of further 
energy savings, you start to pay the price by having slower 
pulldown times, slower recovery time after opening, and less 
exact temperature performance. In other words, from that 
point of energy savings onwards, you put your samples at risk.

As a freezer supplier, we want to provide you with instru-
ments where this turning point is optimized: Using as little 
power as possible whilst maintaining all performance data in 
an area where your samples are safe.

Figure 1: Performance measurements of Eppendorf ULT freezers
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Introduction

Sustainability, the holistic approach of integrating social, eco-
nomic, and ecologic aspects in our actions, is becoming  
a more and more important issue. Wherever we interact in our 
personal area, we face a growing list of sustainability aspects. 
For sure, this is definitely no longer a “nice-to-have” but a 
central issue in politics, society, and business. Companies are 
measuring their carbon footprint and initiating measures to 
become carbon-neutral, politics are setting up programs such  

 
 
as the Green Deal to meet the 1.5 °C target and to fulfill the 
Paris European Agreement, and movements out of the society 
are calling for more actions while giving advice what everyone 
can do to be more sustainable. 
We shop plastic-free, we go to work by bike, we switch off the 
lights to save energy, and we feel responsible for our environ-
mental impacts. And then we enter the lab… 

Executive Summary

The topic of sustainability receives more and more  
attention in the scientific community. In contrast to private 
life, habits, working processes, and equipment in labs are 
still far away from being really sustainable. How can we opti-
mize the workflows, reduce the power consumption, produce 
less plastic waste? The sustainability footprint  
of the laboratory is a multi-factor story. This White Paper 
proposes the first steps to improve the situation in your lab.

Kerstin Hermuth-Kleinschmidt, PhD¹ 

¹NIUB Sustainability Consulting, Germany

White-Paper 071:
How Can I Improve  
Sustainability in My Lab?

Whenever the topic of sustainability comes up in the scien-
tific community, there are many issues to consider which 
fall into one of two main categories: Energy consumption 
of laboratory instrumentation and plastic containers of 
biological, chemical, or radioactive waste. Large bags con-
taining used plastic tips, plates, and tubes are generated 
in most labs, based on different plastic types. In addition, 
lab employees are facing packaging materials made from 
a variety of different materials. Structured space and time 
dependent separation of the different compounds can help 
reduce the final amount of hazardous waste and increase 
the percentage of recyclable waste.

Laboratory Waste – Immutable Fact 
of Life, or Opportunity for Change? 
Dr. Jan Bebermeier, Dr. Joana Tziolis  
Eppendorf SE, Germany

Sustainability is becoming increasingly important in every-
day life. Wherever we interact in our personal area, we come 
across a growing number of sustainability topics. The same 
holds true for our interactions with you, our customers, in 
laboratories worldwide. 

Whereas just a few years ago the topic of sustainability was 
mainly driven by dedicated employees in academic institutes 
and research-based companies, there has been a noticeable 
change for some time now. Purchasing departments as well 
as procurement systems request information, and we see a 
growing interest in Eppendorf and our approach to sustain-
ability.
Progress and continuous improvements with respect to 
sustainability require open communication about product 
performance, as well as measures taken.

The many facets of sustainability in the laboratory
The disposal of packaging material, as well as products and 
related waste has thus far not been the focus of discussion. 
Manufacturers continuously develop and produce new 
products and consumers consistently add products to their 
labs; but old devices do not just disappear because some-
thing new arrives.  

Sustainability also includes the fate of used equipment, such 
as worn-out centrifuges or broken PCR cyclers, and it must 
address the question of what to do about used plastic-ware.
Even robust and well-designed products will reach the end  
of their lifetime. Depending on the type of product, as well  
as the frequency and style of their usage, this time frame  
will differ. This is also true for Eppendorf products.
Our R&D teams spend a lot of time on theoretical calcula-
tions of the lifetimes of the different parts of a new device. 
These calculated lifetimes typically exceed normal use in the 
lab by multiple times: Artificial aging-tests using automatic 
systems test, such as hinges or other mechanical parts, a few 
thousand or even ten thousand times. 

Much of our equipment is still in use after 8-10 years. But 
there comes a time when the device is worn out, or when it 
will consume far more energy than a new model.
The lifetime of single-use plastic tubes and tips is mostly 
extremely short compared to the lifetime of a pipette, a cen-
trifuge, or even a freezer. These consumables may end up as 
waste within seconds.
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Figure 1: Lab waste – a daily occurrence in the laboratory

White-Paper 072:
Laboratory Waste – Immutable 
Fact of Life, or Opportunity  
for Change?

Executive Summary

Sustainability has a growing importance in the scientific 
community. Besides the well-known containers with 
biological, chemical, or radioactive waste, energy-guzzling 
ULT freezers in use 24/7 are high on the list of concerns. 
The sustainability of a -80 °C ULT freezer is not limited 
to energy consumption. The sustainability footprint of a 
product like this is a multi-factor story, including aspects 
related to development, production, logistics, usage in the 
laboratory, maintenance, and finally disposal. The focus 
of this White Paper is on the usage of ULT freezers in the 
laboratory and related sustainability aspects.

How Sustainable is my ULT Freezer?
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Introduction 

In a broad sense, the concept of sustainability refers to the 
ability to maintain a process at a certain rate or level over 
time. While this concept can have economic and social 
dimensions, the most well-known aspect is environmental 
sustainability. In our private lives this may include recycling 
of paper and plastics, or conservative use of energy and wa-
ter to reduce our impact on natural resources. Increasingly, 
these practices have been making their way into the lab. 
Compared to a few years ago, talking about lab equipment 
is no longer limited to performance and price. The topic of 
sustainability and the overall impact of a product play an 
increasing role in the decision-making process. Scientists, 
technicians, students, sustainability officers but also pur-
chasing departments and procurement systems request 
information. At Eppendorf, we see a growing interest in our 
company’s commitments and our approach to sustainability 
for all our products. This interest is split into two subtopics: 

>  What is Eppendorf as a production facility/ supplier doing 
to improve the sustainability of its freezers?

>  What can I do as a user in the lab to improve the sustain-
ability footprint of my ULT freezer?

Progress and continuous improvements in respect to sus-
tainability require open communication about performance 
of products and testing measures. In parallel, there are  
official third-party certification processes like the quality 
and environmental management standards ISO 9001 and 
ISO 14001 for the Eppendorf Group as well as ACT® and  
ENERGY STAR® certifications specific for ULT freezers.
In this White Paper, we focus on the second question:   
What can I do as a user in the lab to improve the sustainabil-
ity footprint of my ULT freezer in the lab? The first question 
is addressed in a separate White Paper. 

Though a detailed life cycle analysis based on Scope 3 
(Scope 3 emissions describe greenhouse gas emissions 
along a company’s value chain) is still challenging, there are 
certain elements that can be examined in the life cycle of 
a freezer, especially its life after the unit has been shipped 
to the laboratory. These include the aspects of installation, 
temperature set-points, maintenance, sample management, 
etc.

Jan-Hendrik Bebermeier¹, Kate Meola²
¹Eppendorf SE, Hamburg, Germany, ²Eppendorf 
North America, Inc., Framinham, MA, USA.

White-Paper 074:
How Sustainable is my  
ULT Freezer? The goal of a circular economy concept is to hold materials 

in the loop and to have – in an ideal world – no waste or only 
biodegradable waste. Especially regarding plastics, this goal 
is challenging to achieve. We as society are still at the very 
beginning of a truly circular economy. The production, use, 
and fate of plastics is a major problem, with plastic waste 
accumulating in our environment due to improper waste 
management. Nevertheless, steps have been taken, focusing 
on better recycling strategies. At the same time, there are a 
lot of limits regarding the quality of secondary raw material 
and its use in sensitive areas like food, medicine, or research 
applications. What are present trends, how is plastic recycled 
today, and in what ways can recycled plastic also be used in 
research and laboratory work?
This White Paper overviews the major different recycling 
strategies and shows how recycled plastic can enter the 
laboratory. 

Recycling Strategies for Plastics: 
On the Road to Circular Economy?

Plastics and their Environmental Impact 

Plastic is ubiquitous in our daily life – at home and in the 
laboratory. And we as human beings use a lot of plastic.  
In 2019, 460 million tons of plastics were produced glob-
ally [1], and this is nearly twice the amount manufactured 
in 2000 (234 million tons). The manufacturing of plastic 
released 1.8 gigatons of CO2 into the atmosphere. Compared 
to all other emissions, plastic production alone accounts for 
3.4 % of the global CO2 emissions. If you compare these 
numbers with the CO2 emissions of countries, global plastic 
production will rank as 5th place after China, the USA, EU-27, 
and Japan [2].  
90 % of greenhouse gases are released during the conver-
sion of fossil fuels into the building blocks of polymers and 

the production of individual plastic items [1]. At the end of 
the life cycle, plastic products end as waste. About 40 % of 
all plastic waste comes from packaging, 12 % from con-
sumer products, and 11 % from textiles – all products with 
a lifespan typically below five years, sometimes even months 
or even days [1]. Alone in Europe (EU plus UK, Switzerland, 
and Norway), 29.5 million tons of plastic waste were accu-
mulated in 2019 as post-consumer waste. Less than 35 % 
were used for recycling. Out of these 10.2 million tons,  
5.5 million tons ended up as recycled plastic, whereas about  
1 million tons were exported, and about 3.6 million tons were 
lost during the recycling process.  
The 65 % “remains” of the post-consumer waste ends in 
landfill (6.9 million tons) or is burned for energy recovery  
(incineration) (12.4 million tons) [3], Fig. 1. On a global  
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Whenever the topic of sustainability comes up in the  
scientific community, there is a broad range of matters  
to be considered. Besides bags with biological, chemical, 
or radioactive waste, ULT freezers in use 24/7 are on top 
of the list. The sustainability of a ULT freezer is not lim-
ited to energy consumption. The environmental footprint 
of a product is a multi-faceted story. This includes aspects 
about development, production, logistics, usage in the lab, 
and, finally, disposal. This White Paper shows the points 
of action by Eppendorf to improve our ULT freezers from 
the perspectives of R&D and production.

How to Develop and Assemble a  
Sustainable ULT Freezer? 
Dr. Jan Bebermeier
Eppendorf SE, Germany

Introduction

The importance and impact of sustainability on our lives 
increases every day. Wherever we interact in our personal 
lives, the topic of sustainability appears more and more often. 
The same holds true for the life in laboratories worldwide. 
Compared to a few years ago, talk of lab equipment is no 
longer limited to performance and price. The topics of sus-
tainability and the overall environmental impact of a product 
play an increasing role in the decision-making process. Sci-
entists, technicians, students, sustainability officers, and also 
purchasing departments and procurement systems, request 
information. At Eppendorf, we see a growing interest in our 
company’s commitments and approach to sustainability for 
all our products. This interest is split into two subtopics:
>  What is Eppendorf as a production facility/supplier doing 

to improve the sustainability of its freezers?
>  What can I do as a user in the lab to improve the sustain-

ability footprint of my ULT freezer?

Progress and continuous improvements with respect to 
sustainability require open communication about product 
performance and measures taken. In parallel, there are of-
ficial third-party certification processes like the ISO 9001  
and ISO 14001 for the Eppendorf Group, as well as ACT®  
and ENERGY STAR® certifications specific to ULT freezers.

In this White Paper, we focus on the first subtopic: What  
has been improved at Eppendorf, what is in progress, and 
where do we still see open tasks. The second subtopic is  
addressed in the separate White Paper 74.
Though a detailed life cycle analysis based on Scope 3  
(Scope 3 emissions describe greenhouse gas emissions  
along a company’s value chain) is still challenging, there  
are certain elements that can be examined in the life cycle  
of a freezer, especially its life before the unit is shipped to 
the laboratory. These include the sourcing of and type of  
material, the location of and conditions in production, 
improvements for new freezer generations, waste, power 
consumption, etc.

When it comes to energy consumption in the laboratory,  
ULT freezers at -80 °C are at top of the list. For the last  
decade, freezers were the very rare group of instruments  
where power consumption has always been important.  
Many suppliers publish the power consumption values of 
their ULT freezers.

The second major topic for freezers are the cooling liquids. 
Several years ago, ozone-depleting CFC (chlorofluorocarbon)-
based cooling liquids were phased out (based on the Montreal 
Protocol). 
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Figure 1: Production of ULT freezers is completed with a 24h test run
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