
1

Final report

The 2051 Munich Climate Conference

Climate neutral through avoiding, calculating, and
compensating greenhouse gas emissions

Lea Klausmann

Sengül Weidacher

FutureCamp Climate GmbH

This document is climate neutral through compensation.

December 2021



2

Motivation and FutureCamp’s role

When the artist group Büro Grandezza
began to plan the 2051 Munich Climate
Conference, they set out to create a
sustainable event in line with the goals of
the conference. It became clear that they
could not accept visitors traveling by
plane to a climate conference. Virtual
participation had to be equally attractive.
Together with design studio Moby Digg
and broadcasting experts MediaBox TV,
they developed the virtual arm of
T2051MCC. In addition, Büro Grandezza
partnered with Climate experts from
FutureCamp Climate, Rehab Republic’s
zero waste team, and Omnicert verifiers
reduce and compensate carbon
emissions, reduce waste and critically
review the taken measures.

FutureCamp Climate GmbH is a Munich-
based consultancy that advises

companies and other institutions on
climate strategies, emission trading and
sustainability reporting for more than 20
years. As a sponsor of T2051MCC,
FutureCamp took on the task of
calculating the carbon footprint of the
event held on the 18th to 19th of
September 2021 at Bellevue di Monaco.
This also included advising on and
implementing reduction measures
beforehand as well as subsequently
carrying out the compensation of
unavoidable greenhouse gas emissions
caused by the two-day conference. This
report gives an overview about the
approach, calculation methods and
reduction measures. The results were
also presented in person at the
conference.

How did we proceed?

For identifying reduction measures and
the calculation of the event footprint,
FutureCamp follows the strategic
guidelines of the Greenhouse Gas Protocol
(https://ghgprotocol.org/) and additional
current standards. In addition, the
company can look back on many years of

experience in carbon footprinting to help
make appropriate assumptions and
recommendations.  Subsequently, the
different working steps are briefly
described and an overview about the
most important results is given.

Overview of the steps to calculate a carbon footprint
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Step 1: Identify and address emission
reduction potentials

Implementing abatement measures to
reduce greenhouse gases generally
follows a circular process: Before
calculating the carbon footprint, a data
query is carried out to collect information.
The received input is then evaluated, and
assumptions are made in case of missing
data. Emission factors need to be
researched to carry out the calculation.
Lastly, the resulting emissions can be
compensated to achieve carbon
neutrality. However, the option of
compensation should not be taken as a
“free pass” to continue business-as-usual
without working towards real change to
achieve net-zero emissions. On the
contrary, compensation should be used as
a last resort for emissions that are
currently unavoidable. Following this
mitigation hierarchy, it means that
priority should always be given to
emission reduction measures before
compensation for a credible approach.

Before the footprint calculation,
FutureCamp therefore brainstormed
feasible ways to reduce the emissions of
T2051MCC as a first step. Together with
organizers, four areas of action were
identified based on the biggest levers to
reduce emissions: Energy, mobility,
accommodation, and food. The area of
logistics was excluded from the reduction
efforts, as no viable alternative to
transport by car could be found for the
artwork installations and technical
equipment. Since this category
represents only a small part of emissions,
it can be neglected.

Energy

Regarding the heating and electricity used
at the event location as well as office
spaces, Büro Grandezza has no direct
influence on the procurement in place by
partners of the event. During the data
query prior to the conference, we asked
all involved parties for their heat and
electricity consumption and whether they
use green electricity. This process has
served to highlight the climate relevance
of their activities and serves as an
impulse for the event partners to rethink
their status quo.

The switch to green electricity can be an
easy and quick way to reduce an
organization’s emissions immediately,
however it permanently increases the
costs. To achieve a credible commitment,
certain criteria should be considered when
choosing a provider: the country of origin,
investments into new renewable energy
installations (and continued operation or
repowering of old EEG-funded
installations), as well as no shares or
participation in coal or nuclear energy.
Green electricity labels like OK-power or
TÜV-Süd guarantee the compliance with
certain minimum criteria and can help
with communication and best-practice
advise.

Mobility

The event location Bellevue di Monaco lies
centrally in Munich and is therefore easily
reachable by eco-friendly travel-options
like public transport, by bike, e-scooter or
on foot. To reduce emissions caused by
mobility to and from the conference place,
Büro Grandezza chose not to accept any
guests travelling by plane. Thereby, one

Step 1: Identify and address emission reduction potentials
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of the largest levers of reducing
conference emissions was successfully
applied. To nevertheless keep the event
accessible for everyone, a hybrid format
was put in place, combining the use of the
online streaming with an in-person event.
Büro Grandezza teamed up with Moby
Digg and MediaBox TV to ensure that the
online event could take place as an
equally attractive opportunity.

Accommodation

For guests that stayed in Munich for the
conference, FutureCamp researched eco-
friendly accommodations in Munich
beforehand to reduce the greenhouse gas
emissions caused by hotel stays. We
made sure to include different price and
comfort levels in our recommendations
for guests to accommodate varying
preferences. This included the general
notice that camping or couch-surfing can
be sustainable and budget-friendly
alternatives to hotel stays. Criteria for
sustainable hotel options were for
example:

 Closeness to the event location

 Representation of different budget
ranges

 Transparent communication about
measures for sustainability and
holistic approach (no green-washing)

 Preferred: Calculation and/or
compensation of carbon footprint,
green electricity, organic and/or
plant-based food options

Internet research was combined with
direct inquiries to evaluate their
sustainability concepts. While it was a
challenge to find hotels that combine as
many of the desired criteria as possible
near the event location, we also found
that nowadays a variety of green hotel
labels and certifications exist to improve
transparency about different
sustainability standards. The results of
this research can be found in the Annex
1.

Food

Regarding the meals for the participants,
a large amount of the reduction potential
is already utilized independent of the
conference, given that the Café Bellevue
di Monaco only serves vegetarian and

 vegan food and serves fair-trade coffee.
This is in accordance with the
recommendations of the WWF for a
climate friendly diet.

Furthermore, the impact of catering on
the planet can be reduced by

 using reusable dishes, no single-use
plastic or packaging,

 offering drinks in reusable bottles as
well a tab water,

 Sizing portions appropriately (avoid
buffets) to minimize food waste.

The latter aspects were covered by the
zero-waste concept of Rehab Republic.

After the emission reduction potential is
exhausted and all feasible abatements
measures are implemented, the next step
to determine the carbon footprint of
T2051MCC is to determine the system
boundaries for the calculation and
perform an initial data query.

Step 2: Determine the system
boundaries and perform a data query

To calculate the carbon footprint of the
conference, we first needed to evaluate
which areas and activities related to the
event should be included in the
calculation and how they can be
accounted for.

Organizational and thematic boundaries
can be differentiated. The thematic areas
include energy, mobility, catering,
accommodation, and logistics. The area of
waste could be excluded due to the zero-
waste concept implemented by Rehab
Republic. The organizational units include
the organizers/hosts, in-person and
remote participants, as well as the
providers of the event technology and art
installations. Therefore, the contact
persons of these different groups of
participants were asked to provide
information on their energy consumption,
means of transport, and use of other
relevant resources in relation to the event
like end devices in the form of very
detailed questionnaires. This makes it
easier for the participants, some of which
might be unfamiliar with the topic of
carbon footprinting, to reply to the
collected questions at once, and
accelerates the evaluation afterwards.
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Step 3: Evaluate the received data

Once the questionnaires are returned, it
is time to evaluate the data. Not all
participants were able to answer the
questions to the desirable degree of
detail. Overall, the number of replies was
lower than expected. For future events, it
could be useful to investigate obstacles as
well as explore possible incentives to
receive better data. The given responses
were also checked for plausibility to make
sure no mistakes will distort the
calculation.

Step 4: Make assumptions for
missing data

Wherever questions could not be

answered conclusively, for example
because key figures are unknown,
assumptions needed to be made to
replace real data in the calculation. Also
some groups of participants could not be
questioned (completely) prior to the
event. For example, the organizers did
not know exactly how many participants
would show up in-person before the
conference, as spontaneous walk-ins
were accepted without registering in
advance. Therefore, an estimate of 150
in-person participants was used, and 400
remote participants. An additional factor
in this case was that the collaborating
cultural and not-for-profit organizations
did not have comprehensive monitoring

Step 2: Determine the system boundaries and perform a data query

Step 3: Evaluate the received data
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practices in place regarding their energy
consumption. Therefore, assumptions
needed to be made for some aspects.

Step 5: Provide emission factors

The next step is to match the provided
data with emission factors. An emission
factor is a coefficient which aims to
represent the amount of carbon dioxide or
carbon dioxide equivalents released into
the atmosphere by a certain activity (e.g.
driving a car for a certain amount of
kilometres). In most cases, these
emission factors can be looked up in data
bases or lists like the list of greenhouse
gas reporting conversion factors that are
updated each year by the UK
government. In case of the Munich
Climate Conference, a special aspect was
the remote participation of people via the
online video streaming services Youtube
and Mozilla Hubs.

Exkursus: Streaming emissions

When looking for data on emission factors
of online video streaming, we found that
relatively little publicly available research
has been done in the past. Despite the
fact, that video streams make up the
majority of the global data streams on the
internet and are consumed daily by many
people, large uncertainties still remain

regarding its climate impact on the global
scale. Only in recent years some studies
have tried to estimate it, with one
controversially discussed study by the
French think-tank “The Shift Project”
placing their estimate at the high end in
2019, stating that global video streaming
is comparable to the emissions of the
country of Spain. Though some have
criticized the study’s assumptions,
claiming it overestimates the streaming
footprint, it’s clear that with yearly
increasing data flows, it’s climate impact
can no longer be neglected. The following
information can be found in more detail
and with additional sources in the Annex
2.

From the end user perspective, there are
three sources of emissions that need to
be considered when determining an
emission factor. First, emissions originate
from the electricity consumption and
temperature regulation of servers of the
streaming providers, where the data is
stored. However, the streaming providers
Youtube and Mozilla Hubs used for the
Munich Climate Conference do not publish
information on the location and energy
consumption of their servers in the world,
leaving the climate impact uncertain.
Secondly, the data transmission from the
server requires energy and an
infrastructure, which also results in
greenhouse gas emissions. They vary
depending on the technology used for
data transmission. Usually, data transfer
is more environmentally friendly over

Step 4: Make assumptions for missing
data

Step 5: Provide emission factors
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WIFI than on mobile data. Also, the
longer a video and the higher the
resolution, the more data it consists of
and the transfer requires more energy.
Lastly, the electricity of the end device of
remote participants factors into the
carbon footprint.

This was identified as the most relevant
and easily influenceable source of
emissions in connection with online
participation.. FutureCamp therefore
made own measurements.  The focus of
the measurements was on the additional
power consumption of the end devices
caused by participation via Mozilla Hubs
(or Youtube).

Measurements were taken on an ordinary
laptop, as this is most likely to represent
the cross-section of participants. Various
tools were used to measure the power
consumption over time. A clear difference
between background noise and the
energy consumption during the use of
Mozilla Hubs (or Youtube) could be
determined, especially for the processor
(CPU) and the graphics card (GPU). The
GPU was not active during normal use.
Only when a demanding application was
started (e.g. Mozilla Hubs), power was
consumed by the GPU. The 3D modelling
of Mozilla Hubs required continuous
calculations, which leads to higher power
consumption of the CPU and GPU.
Youtube, on the other hand, downloads
individual video segments at periodic

intervals. In addition, videos on Youtube
are mostly in 2D only. This led to a
significantly lower and more irregular
power consumption.

Based on these measurements
comprehensible calculations regarding
the emissions caused could be made.
However, it should be mentioned that
much more power-hungry components,
such as a large 4k monitor, a faster
processor or an extra graphics card with
high computing power, have an immense
impact on the total power consumption of
the end device. Nevertheless, the
collected measured values offer a good
orientation, but should not automatically
be transferred to every individual.

Step 6: Calculate unavoidable
emissions - Results

As a last step before compensation, all the
previously collected information is used to
calculate the final carbon footprint of the
unavoidable emissions caused by the
conference. The footprint of the Munich
Climate Conference amounts to 5,37
tonnes of carbon dioxide equivalents. The
largest contributor to this result is the
area of mobility. Even though no flights
were accepted as mode of transport, the
participants’ journeys by car and public
transport still have the largest impact. For
comparison, even if only one person had
travelled by plane from Texas to Munich
and back for the event, those two flights
alone would have cause 3 tonnes of

Results I: Emissions allocated to different event spheres (t CO2e)
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carbon dioxide equivalents and drastically
increased the footprint of the conference.
The second largest emitting area were the
activities at the conference location,
originating from the energy consumption,
food provision, water consumption and
logistics. The art installations, created
from materials such as glas, PVC, steel,
wood, paper and others also contributed
significantly to the emission. The
streaming emissions from the remote
participants only make up a very small
part of the conference emissions,
especially in comparison to the in-person
participants. This shows the enormous
reduction potential that a hybrid event
with online participation offers.

In general, the footprint of T2051MCC of
5,36 tonnes of carbon dioxide is very low.
For comparison: On average, the yearly
carbon footprint of a German is 11 tonnes
of carbon dioxide (cf. https://uba.co2-
rechner.de/de_DE/). In 2019, the political
scientist  Sebastian Jäckle compared the
travel emissions of six scientific
conferences of the European Consortium
for Political Research and calculated that
every visitor causes on average 0,5 to 1,5
tonnes of CO2 per 3-day conference, with
seven percent of participants with very

long journeys making up over 50 percent
of the emissions. Each participant of the
T2051MCC only produced around 0,001
tonnes during the 2-day-event. In Annex
3 you can find the calculation results in
detail.

Step 7: Compensate emissions

After verification of the carbon footprint
by Omnicert GmbH, FutureCamp
compensates the resulting emissions by
retiring carbon credits. For this purpose,
the equivalent amount of credits will be
purchased from the climate and forest
protection project REDD++ Jacundà in
Brazil. The project takes place in the
nature conservation area Rio Preto-
Jacundà in the federal state Rondônia in
the north-west of Brazil. It aims to reduce
the illegal logging and forest destruction
in the area as well as generating
alternative sources of income for the local
community. The project is certified under
the Verified Carbon Standard and the
Climate, Community and Biodiversity
Standard. More information can be found
under https://www.die-klimamanufaktur
.de/projekte/waldschutzprojekt-redd-
jacunda.

Results II: Emissions allocated to sources (t CO2e)
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Additionally, 6 tonnes of CO2 were
reduced within reforestation projects of
the “Menschen für Menschen”-foundation
in Ethiopia (https://www.menschenfuer
menschen.de/co2). Menschen für
Menschen aims to enable people in rural
Ethiopia to improve their livelihoods by
providing aid to self-help at eye level. One
aspect of the foundation’s work is
integrated reforestation, which creates
alternative sources of income and
enriches ecosystems.

Quelle: Stiftung Menschen für Menschen

Conclusion

In conclusion, the reduction measures to
decrease the carbon footprint of the
Munich Climate Conference have been
successful. Excluding flights as a mode of
transport and focusing on a hybrid event
form was the biggest lever to reduce
greenhouse gas emissions. In addition, a
significant amount of emissions was
avoided in other areas like for example
through catering plant-based food. This
example shows that it can be productive
to investigate all reduction options for
holding a more sustainable event. The
overall footprint of the Climate
Conference is therefore very low for an
international scientific conference.

Another takeaway from the project has
been that while all event partners were
willing and interested to cooperate to
determine their emissions related to the
conference, the knowledge and capacities
to report the required data was
sometimes lacking in the cultural field.

Therefore, the calculation needed to be
based on many assumptions, as partners
were not able to provide us with real data
on their energy and resource
consumption.

For future events, this could be improved
by raising awareness beforehand and
encouraging more comprehensive
monitoring from all involved parties.
Besides documenting purposes, this
report also aims to guide other event
managers in the cultural field interested
in holding a sustainable event. What was
a learning experience for us might help
others as a starting point or blueprint to
avoid mistakes and kick-start their own
emission and waste reduction measures.
We hope you can take inspiration and
motivation from our report to take on the
challenge.
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Annex

Annex 1: Slides “Sustainable Stays in Munich”
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Annex 2: Slides Streaming services – climate impact and options for emission reductions
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Annex 3: Results of calculating the carbon footprint of T2051MCC

 Gesamt (tCO2e)

Organisatoren 0,205602352
Strom Stromherkunft Verbrauch [kWh] Fläche [qm] EF [aus Rechnung] Vorbereitungszeit 0,077150685

Deutschland (m²) 16 110 0,077150685
Wärme Brennstoff Verbrauch [kWh] Fläche [qm] 0,005257

Holzpellets 100 0,005257
Mobilität Fahrzeug Strecke [km] 0,034310733

PkW - Benzin 100 0,022316
ÖPNV 100 0,006442333
Taxi 30 0,0055524

Papierverbrauch Papierart Format Anzahl Blatt Gewicht [t] 0,014787926
Recycling A4 4000 0,02 Annahme: A4 mit 80 g/m² 0,014787926

Tonerverbrauch Tonerart Anzahl 0,07406
Toner Farbe 5 0,07406
Toner Schwarz-weiß 0

Druck Druckart Gewicht [t] 0,000036008
Druck Farbe 0,02 0,000036008
Druck Schwarz-weiß 0

Veranstaltungs-
ort 0,616420193
Strom Stromherkunft Verbrauch [kWh] Fläche [qm] EF [aus Rechnung] Anzahl Tage 0,110444274

Deutschland (m²) 359,93 7 0,110444274
Wärme Brennstoff Verbrauch [kWh] Fläche [qm] Anzahl Tage 0,167689111

Fernwärme (m²) 359,93 7 0,167689111
Verpflegung Gerichte veget. Gerichte vegan 0,14739726

80 0,099360731
40 0,04803653

Logistik Fahrzeug Strecke [km] 0,002048048
Van - Benzin 7,6 0,002048048

Abwasser Menge [m³] Anzahl Personen Anzahl Tage 0,076305424
150 2 0,076305424

Wasserbereitstellu Menge [m³] Anzahl Personen Anzahl Tage 0,112536076
150 2 0,112536076

Papierverbrauch Papierart Format Anzahl Blatt Gewicht [t] 0
0 Annahme: A4 mit 80 g/m²

Teilnehmende
Präsenz 3,8878927
Mobilität Fahrzeug Strecke [km] 3,2503927

Bahn Fernverkehr 38000 1,102
Bahn Regional 1000 0,055
PKW - Diesel 9800 2,052806
ÖPNV 630 0,0405867

Übernachtung Anzahl Nächte 0,6375
37,5 0,6375

Teilnehmende
Remote 0,010257691
Streaming Land Anzahl TN Endgerät Plattform Dauer [h] Leistung [kW] Ökostrom 0,010257691

Welt 200 PC&Laptop YouTube 4 0,007026 Nein 0,00428384
Welt 100 PC&Laptop Mozilla Hub 4 0,022003 Nein 0,004772211

Welt 80
Smartphone &
Tablet YouTube 4 0,001479 Nein 0,000934196

Welt 20
Smartphone&Ta
blet Mozilla Hub 4 0,002444 Nein 0,000267444

Veranstaltungs-
technik 0,213284423
Strom Stromherkunft Verbrauch [kWh] EF [aus Rechnung]Fläche [qm] Anzahl Tage 0,013150685

Deutschland (m²) 100 3 0,013150685
Wärme Brennstoff Verbrauch [kWh] Fläche [qm] Anzahl Tage 0,022276938

Erdgas (m²) 100 3 0,022276938
Mobilität Fahrzeug Strecke [km] Kraftstoff Verbrauch [l] Anzahl Fahrten Durchschnittl. km 0,1778568

Van - Benzin 660 Benzin 8 35 0,1778568

Papier-verbrauch Papierart Format Anzahl Blatt Gewicht [t] 0

0 Annahme: A4 mit 80 g/m²

Berechnung der Emissionen
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Kunstinstal-
lationen 0,433761987

Strom Stromherkunft Verbrauch [kWh] Fläche [qm] Anzahl Tage 0,087671233
Deutschland (m²) 50 40 0,087671233

Wärme Brennstoff Verbrauch [kWh] Fläche [qm] Anzahl Tage 0,003712823
Erdgas (m²) 50 40 0,003712823

Logistik Fahrzeug Strecke [km] Anzahl Fahrten 0,0267792
PkW - Benzin 10 12 0,0267792

Verwendete
Materialien Materialart Gewicht [kg] 0,290419864

Glas 10 0,014027667
PVC 1 0,003413084
Stahl 25 0,07751591
Papier 5 0,000106468
Pulyurethan 15 0,0775545
Stoff 5 0,11155
Holz 20 0,006252236

Abwasser Menge [m³] Anzahl Personen Anzahl Tage 0,010174057
1 40 0,010174057

Wasser-
bereitstellung Menge [m³] Anzahl Personen Anzahl Tage 0,01500481

1 40 0,01500481

Summe 5,367219346


