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Abstract — A carbon care action has been developed for a
European research project focused on the development of
greener vehicles. The aim of this action is to reduce and mitigate
the greenhouse gases emissions due the project activities. The
classical carbon assessment has been extended to consider all the
activities of an international research project. For the 3.5 years
project, 209 tons of CO2eq have been estimated as GHG
emissions. The most important part is related to the transport
despite a significant reduction of travel during the COVID-19
pandemic.
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. INTRODUCTION

Greenhouse gases (GHG) due to human activities lead to
increase global warming [1]. In Europe, the mobility sector
is the most important contributor to GHG [2], and the
European Commission has several on-going research projects
to develop “Green Vehicles” within the Horizon 2020
programmer. Within this framework, the H2020 PANDA
project aims to propose new methods for testing electrified
vehicles and their components to speed up their insertion on
the market [3]. If the project will propose new vehicles with
lower emission, the different project activities have also an
ecological footprint that lead to GHG emissions.

Carbon care actions have been developed to reduce the
GHG emissions of activities such as industrial activities or
conferences. For example VPPC conferences have initiated
carbon care action in 2010, as other conferences [4][5], with
a dedicated method. However, this method is not adapted for
a complete research project. The H2020 PANDA has
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extended this method in order to better fit a research project
[6]. A more precise decomposition of the different items has
been stated. Moreover a carbon referent has been defined by
each PANDA partner, based on the past experience of L2EP
on Carbon Care action [7]. An important part consists in
awareness of the members and also on future project
members. In that aim, a dedicated presentation is also
proposed for Master and PhD students at University of Lille.

This paper presents the final results of the GHG emissions
of the PANDA project based on the French national Data
bases on GHG emissions [8].

II.  CARBON CARE ACTION FOR RESEARCH PROJECT

A global method has been proposed in [5]. It is composed
on 4 main tasks that are: 1) estimation or assessment of the
GHG emitted by the project; 2) reduction of the GHG of the
activities; 3) awareness of the participants and other
stakeholders; 4) and mitigation of the GHG emitted. Because
of its complexity, the most sensitive task is the assessment of
the GHG which deserves a strict organization for a successful
Carbon Care action.

In order to assess the different actions of the project, the
different tasks are proposed in [6]. First the project is
decomposed in the following (Fig. 1):

e Development activities: all works to achieved
the scientific and technical targets

e Management activities: all consortium and
management meetings of the project



e Dissemination activities: all actions to
contribute to the promotion of the project and the
dissemination of the outputs

Moreover for all these tasks, the following subtasks are
considered:
e Functioning: all actives to achieve the task (e.g.
simulation, experimental test...)
e Travel: all trips to achieve the task (e.g.
commuting, travel for meeting)
e Equipment: all devices bought to achieve the
task (e.g. battery for test)
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Fig. 1: Organization of a study for GHG emissions’ assessment

A responsible for every task can be defined. But for
international project, it is better to define a carbon referent
per partner. He/she will be in charge of the gathering of
all data related to all tasks and subtasks.

I1l.  APPLICATION TON THE H2020 PANDA PROJECT

A. The PANDA project

The PANDA project aims to propose new testing method
for electrified vehicles in order to reduce their development
time [3]. The PANDA project will thus contribute to replace
thermal vehicles by electrified wvehicles with lower
environmental impact.

As a European H2020 project, the PANDA consortium is
composed of 11 partners from 6 countries (Belgium, France,
Germany, Netherlands, Romania and Serbia). This
geographical distribution normally leads to many travels for
the project, and thus to equivalent GHG emissions. The
carbon assessment should thus cover the on-site development
in the 6 countries and also travels between these locations.

The project duration is 3 years. Starting in December
2018, as the COVID-19 pandemic lead to some delay in the
development, an extension of 6 months has been validated by
the European Commission. The carbon care assessment is
thus defined for a period of 3.5 years.

A carbon referent has been defined by each partners
(Bluways, Renault Technologie Roumanie, Siemens Industry
Software, Tech. Univ. Cluh Napoca, TUV-Sud Battery
testing, Typhoon HIL, Univ. Lille, Univ. Bourgogne France
Comté, Uniresearch, Valeo, Vrije Univ. Brussel). Each
referent is in charge of the collection of the data per task and

subtask per year. Univ. Lille is in charge of the management
of the carbon care action.

B. Global results

When all data have been gathered, a total amount of 207
tons of C02eq (equivalent CO2) have been estimated with an
uncertainty of +/- 35%. These GHG are distributed in the
different tasks (Fig. 2): 63% for the development, 25% for
the management and 12% for dissemination. It can be noted
that the PANDA final event is not yet considered in the
figures. An update will be proposed for the final paper.
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Fig. 2: Estimation of the GHG emission of the PANDA project

Differents GHG have been emitted along the project, and
specifically because of the COVID-19 pandemic when
teleworking was required and travelling impossible:

e 80 tons on 2019: regular operations

e 87 tons on 2020: purchase of equipment but
stroing reduction of the travels

e 41 tons on 2021 and 6 months of 2022: no more
purchase but still limitation of the travels

C. Distribution of the GHG emissions

All the data can also be computed by subtasks (Fig. 3). It
can be observed that the travel is the most important
contributor to GHG emissions (42%) despite the strong
limitation of travelling during half of the project. This point
highlights the interest of developing new low-carbon vehicle
such as for PANDA. More analysis on the GHG distribution
will be provided in the final paper.
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Fig. 3: Distribution of the GHG emission of the PANDA project

IV. MITIGATION AND AWARENESS
A. Mitigation project
A mitigation project will be now selected to compensate the
209 tons of CO2eq of PANDA. In order to give an idea of

this amount of GHG emissions, 1 ton of CO2eq is required
for 1 round trip between Paris and New-York.

An average carbon price of 50€/tons has been considered
from CO2eq market [Ref]. It leads to a global budget of
10,000 €. The consortium has decided to select a common
project for the PANDA project instead of one project per
partner. A project for planting trees in an European area seem
the most relevant.

B. Awareness

Of course, awareness actions have been stated all along the
project to the PANDA members. But a dedicated presentation
has also been developed for Master and PhD students in order
to aware them for future projects. This presentation has been
presented in 2021 to 2 Master degrees and in PhD training
courses at University of Lille. This presentation aims to be
presented in other universities. More details will be given in
the final paper.

V. CONCLUSION

A carbon care action has been developed for a European
research project focused on the development on green

vehicles. The classical carbon assessment has been extended
to consider all activities of an international research projects.
For the 3.5 years of the project, 209 tons of CO2eq have
been estimated as GHG emissions. The most important part
is related to transports despite a significant reduction of travel
during the COVID-19 pandemic.
A mitigation project will now be selected.
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