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A handprint refers to the
beneficial environmental
impacts that
organizations can achieve
and communicate by
providing products that
reduce the footprints of
customers.

A carbon handprint is
the reduction of the
carbon footprint of a
customer or customers.
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Carbon handprint
contributors

.

Less GHG intensive
material use

Less GHG intensive
energy use

L

Increased lifetime
and performance

Reduced waste
and losses

$

Increased carbon
capture and storage

Material use:
Replacing non-renewable / GHG intensive materials /
Avoiding material use / Increasing material-use efficiency

Energy use:

Replacing non-renewable / GHG intensive energy and
fuels / Avoiding energy / fuel use / Increasing energy
efficiency

Lifetime and performance:
Lengthening the lifetime of a product / Enabling the
performance improvement of a product

Waste:
Reducing waste and losses / Contributing to recycling,
reuse, and remanufacture

Carbon capture and storage:

Contributing to GHG sinks through land-use change /
Removal of carbon into biomass / Storing of carbon into
products
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Baseline product significantly affects the
results - how to define baseline?

Is the handprint product
new on the market?

YES

NO

Use the current situation
without the new product.

Can the customer be
specified?

YES

Use the customer’s current
product or another
available option on the
market.

Same function and purpose!

20/10/2020 Consistent assessment: the same system boundaries etc.

NO

Choose one:

a) Market leader or typical
product in the defined time
and location.

b) Average product in the
defined time and location.
c) Product specification or
best available technology.
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Identify customers
of the product

Define the
functional unit

Identify potential carbon
handprint contributors

Define the system
boundaries

Define the
baseline

Define data needs
and sources
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Define the Define the system Define data needs
functional unit boundaries and sources

Quantification of the carbon handprint

Calculate the carbon footprints Calculate the carbon handprint
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FOOTPRINT

COz2 eq.

VIT &,

Product
life cycle
emissions

Product

life cycle

emissions

Product
life cycle
emissions

Customer’s Customer’s
processes processes processes

HANDPRINT SOLUTION A  BASELINE SOLUTION  HANDPRINT SOLUTION B

Footprint reduction due to Footprint reduction due to
low emissions of a improved customer’s
handprint product processes
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Identify customers Identify potential carbon Define the
of the product handprint contributors baseline

Define the Define the system Define data needs
functional unit boundaries and sources

Quantification of the carbon handprint

Calculate the carbon footprints Calculate the carbon handprint

Critical review of the carbon handprint Communicate the results

20/10/2020
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From carbon handprint to other

environmental handprints

Major adjustments to
handprint thinking and
calculation process

Company
carbon
handprint

Project
handprint

Water
handprint

Nutrient
handprint
Carbon
handprint

for products

and services
Resource
handprint

Air quality
handprint 4

VTT &,

Some adjustments to
the carbon handprint
calculation process

Distinguish impacts
of resource use and
emissions
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How to use handprint?

= Market, communicate
= Develop, customize, rethink

= Strategic decisions for
environmentally friendly solutions

- Positive mindset:
all the good we can do for the environment

15



Thank you!




Further reading



VIT &,

Environmental
HANDPRINT

P r OJ ect we b S | [@ Handprint el e

https://www.handprint.fi/

SPREAD

20/10/2020 18


https://www.handprint.fi/

Environmental
HANDPRINT

VTIT &b,

Carbon
Handprint
Guide

e 7

https://cri

Copyright ® VTT 2018

PUBLISHER

VTT Technical Research Centre of Finland Ltd
P.O. Box 1000

Fl-02044 VTT, Finland

Tel. +358 20 722 111

AUTHORS:

Tiina Pajula, Saija Vatanen, Hanna Pihkola
VTT Technical Research Centre of Finland Ltd
P.O. Box 1000, FI-D2044 VTT

Finland

Kaisa Gronman, Heli Kasurinen, Risto Soukka
LUT University

P.O. Box 20, FI-53851 Lappeenranta

Finland

LAYOUT: Sari Halme

s.vtt.fi/ws/portalfiles/portal/22508565/Carbon Handprint Guide.pdf



https://cris.vtt.fi/ws/portalfiles/portal/22508565/Carbon_Handprint_Guide.pdf

Environmental
HANDPRINT

Carbon handprint Final report \ }

https://www.vtt.fi/inf/pdf/technologqy/2018/T346.pdf

20/10/2020

~

The Carbon Handprint
approach to assessing and

communicating the positive
climate impact of products
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journal hamepage: www.elsevier.com/locate/jclepro

Carbon handprint — An approach to assess the positive climate
impacts of products demonstrated via renewable diesel case

L] L] L] L
Kaisa Gronman ™, Tiina Pajula ”, Jani Sillman *, Maija Leino *, Saija Vatanen "
I I I I Heli Kasurinen %, Asta Soininen °, Risto Soukka ?
eenrani Lhwmﬁynjl!)uuhy PO Bax 20, A-5385] lappeemnts, Fnland
'mlzmkmh ‘entre o f Fina, Pﬂmnmnﬂm«mmm
bo dp t et Od ARTICLE INFO ABSTRACT
. H Article histary: Th il lcul d the beneficial impact of products and ervices
an ap p I C a I O n m_zsu-.:;z:m s Lacking in scientific meidelines. To il this gap, this amicle presents a new approach for calculating the

“ Nt Carparaion, P40, Bax 310, F- Frcs Farvos, Finkan,
carbon handprint of products. The core of the suggested approach involves comparing the earbon

fogie fotprint of an improved product with the carbon footprint of the baseline product, and subsequently
e e sﬂ"” rmer 2018 caleulating the reduction in greenhouse gas emission that can be achieved by utilizing the improved
product. The propased approach is founded on the life cycle o

oorprints unil the wse age, apd It provides a Famework o recognize the effects of the remaining e

m‘ inthe actual is meant to be used by manufacturers
Footint that wish 10 show potential cusiomers the pmlme climate impacts offered by the manudacturer's

Carbon handrint product. The carbon handprint approach the existing by new

Journa| version: e b Cehotions and cosisiet e o Somit I e Dl podict o . Anprcved prodict
. Posifve envirmmentl impacs This article presents the developed calculation approach and demonstrates the approach with one case
life eycle assemment sy about renewable diesel. Results of the diesel handprint calou latisn indicate that a driver can redisce
https://doi.org/10.1016/}.jcl 2018.09.233
PS.//d0l.0rg . |.JCIEepPro. VY.

greenboise g@as emissions by choosing renewable diesel over baseline fuel Thiss, the producer of the
renewabie diesel will create a handprint.

Organizations can use eabon handprints for quantifying the greenhouse gas reductions their cus-
tomers can achieve by utilizing the product. Thus, the carbon handprint can be 3 powerful tool in
communications and marketing. By conducting carbon handprint asessments, a company can also find
out how their product qualifies in comparisen te baseline poducts Therefore, carbon handprints can
also support decison-making and |felong product design.

@ 2018 Elsevier Lid. All rights reserved.

1. Introduction assessment (LCA) (IS0 14040, 2006; IS0 14044, 2006), carbon

.
O en access Ve rSIOn - footprint (150, 14067, 2018} and water footprint (150 14046, 2014).
L] Assessing environmental impacts has wraditionally focused on Many companies. espedally in developed countries. already

http://urn.fi/fURN:NBN:fi-fe2018101738395
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measuring and modeling the negative effects that products, ser-
vices, and companies cause to the environment. In many organi-
zations, it is already common to assess resource use or emissions
caused as a resultof their activities. These assessment practices ame
thoroughly guided with standams established for life cycle

* Comesponding authar.
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(T Papila). JariStiman@iue 1 Sliman. mua sino@luLfi (M. Leino). Saja
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neste com (A Saininen]., umum Keadlutfi (i Soukka)
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(8596526 2018 Feevier Lt All rights reserved.

have a depth of environmental know-how and so succeed in con-
ducting their operations with efficient resource use and producing
a minimum amount of emissions and waste. Indeed, these com-
panies might even pursue a business concept that is based on
providing products, services or technologies that reduce the envi-
ronmental impacts of their customers. However, these deantech or
frontrunner companies are lacking a recognized method of calou-
lating and communicating the environmental benefits of their
actions.

Scentists have suggested methods for measuring the positive
envimnmental impacts of product systems, Cucek et al. (2012)
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Carbon Handprint: Potential Climate Benefits of a
Novel Liquid-Cooled Base Station with Waste
Heat Reuse
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Abstract The novel life cycle assessment (LCA Fbased carbon handprint indicator represents a
potential carbon footprint rduction that producersfproducts create for customers who use the(ir)
product instead of a baseline product The research question is how to consider a situation in
which multiple customers use a product for different purposes to provide a carbon handprint
quantification and the associated communication. The study further provides new insight into the
grenhouse gas (GHE) emissions eduction potential within the mobile telecommunications and
energy sectors. The carbon handprint of a novel Finnish liquid-cooled base station technology is
quantified The liquid-cooled base station provides a telecommunications service and waste heat
that is recoverable through the cooling liquid for heating purposes. The baseline solutions are an
air-cooled base station, and district and electrical heating, The liquid-cooled base station creates a
carbon handprint, both through energy savings in telecommunications and additional waste heat
reuse, replacing other energy production methods. A large-scale climate change mitigation potential
through a liquic-cooled base station expansion could be significant. Different supply chain operators
«contributions to the total carbon dprint could be inologically disti ished in

toemphasize their roles in a shared handprint. The handprint should be transparently communicated
for each customer and function.

Keywords: handprint; carbon handpring; carbon footprint; life cycle assessment; LCA; base station;
liquid cooling; waste heat reuse

1. Introduction

The consequences of climate change are increasingly concerning scientists and laypeople alike
The Intergovernmental Panel on Climate Change (IPCC) highlights the drastic of
limiting global warming merely to the common 2 °C target in comparison to pre-industrial levels,
as opposed to 1.5 °C [1]. Regional and industrial greenhouse gas (GHG) emission reduction targets
am exerting pressure on nations and companies to rethink production technologies and efficiency
without compromising modern lifestyles. Industries have, for example, adopted science-based targets
for reducing their GHG emissions to battle climate change [2]

A constructive mindset focusing on the environmental benefits of products has emerged to
challenge a conventional mindset focusing on & by izing the negative

Energies 2019, 12, 452; doi 10.3390En12234452 wwwmdpicomfournalenergics
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Scientific book chapter
Carbon handprint

Gronman K., Kasurinen H., Uusitalo V., Vaisanen S., Soukka R. 2020.
Carbon Handprint. Encyclopedia of Sustainable Management.
Springer, Cham.

Book version:
https://doi.org/10.1007/978-3-030-02006-4 625-1

Open access version (available from 14 May 2022 onwards):
http://urn.fi/URN:NBN:fi-fe2020060440595
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Other websites

= Carbon handprint project website:
https://projectsites.vtt.fi/sites/handprint/www:.vtt.fi/sites/handprint.html

= Business Finland (our project funder):
https://www.businessfinland.fi/en/do-business-with-finland/explore-

key-industries/carbon-handprint/
« Carbon handprint case examples by Finnish companies

« Webinar presentations

24
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Other expected publications

= Final report of the Environmental handprint project
= Scientific articles about environmental handprints
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