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Executive Summary
There is growing recognition that a transition to a sustainable low-carbon society is urgently
needed. This will need to take place at multiple and complementary scales, including bottomup approaches such as innovative community-based initiatives (CBI). This report therefore
focuses on two perspectives of CBIs: the resilience of the community that they cover, as a
basis for creating the conditions for the emergence of sustainable communities, and their
impact in terms of GHG emissions reduction potential.
These CBIs operate as part of complex, multi-layered and dynamic, socio-ecological
systems. These systems are increasingly under stress and communities are therefore facing
multiple, interconnected, social, economic and environmental challenges. Community
resilience will be essential in coping with this uncertain future. There are multiple factors
determining community resilience, all of which together may create the conditions required
for the transformational change to a zero-carbon society. In the first part of the report, the
concept of community resilience is translated into a simplified compass, constructed through
four ‘compass-point’ dimensions: healthy engaged people, localized economy within
ecological limits, cross-community links and creative, inclusive culture. The approach is
further developed from a practical guide on exploring community resilience established by
Wilding (2011). The Resilience Compass provides an approach for understanding the extent
to which an initiative may be supporting its community to respond creatively to change. Data
is derived from the extensive survey conducted across 63 European community-based
initiatives (CBIs), as described in D2.2 and D2.3. The indicators for each dimension were
selected based on both their relevance to represent specific aspects of community resilience
and on the availability of data across the selected CBI case studies. The limitations in the
quality and availability of data, as well as the limitations of using any single quantitative
indicator to understand a complex system, mean that care needs to be taken when
interpreting the compass of resilience plot for any given CBI. Nonetheless, the Compass
offers a useful approach for understanding and reflecting on the impact of a CBI and their
goals for future development, and can serve as a basis for comparing the transformative
potential of different CBIs.
The second part of this report assesses one key environmental aspect of CBIs in more detail,
namely the greenhouse gas (GHG) reduction potential that is achieved through their
activities. For this, the previously described framework on assessing GHG reductions (D2.1)
is brought into practice and the methods and data used are described in detail for each
activity. This is achieved by analysing a broad range of over 50 heterogeneous European
CBIs across the food, energy, transport and waste sectors. Examples of activities analysed
are organic food purchasing groups, promotion of dietary change, sustainable transportation,
renewable energies and efforts to increase the recycling and reuse of materials. Currently, a
cross-sectoral framework for GHG accounting of community-based initiatives is missing. We
adopt the existing GHG Protocol for Project Accounting (Greenhalgh et al. 2005) to the
specificities of local initiatives. This means that the reduction potentials are based on the
comparison of the CBI’s activities with a solid reference scenario, i.e. the expected behaviour
of the average population in the absence of the implemented initiative. Thus, the aim is not to
perform a complete Life Cycle Assessment (LCA) for each CBI but rather to develop a
simplified method so that initiatives can estimate the emissions of their activities in a rigorous
manner given a limited amount of input data.
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Results for the selected case studies are provided by a Scoreboard that is based on several
indicators, which are used for evaluating the performance of the initiatives in terms of GHG
emission reductions. This may be used for both comparing CBIs engaged in the same
activities and for comparing the average performance found across activities. According to
the results, the activities that show the highest potential, based on their absolute emission
reductions and their comparison to the average footprint of each CBI’s beneficiary, are
initiatives engaged in providing more sustainable products and services in the fields of
electricity, heat, personal transport and meals (e.g. offering vegetarian and vegan meals).
Although the emissions reduced in the energy domain depend on the heat and electricity mix
of the countries considered, large overall reductions are observed across all of the initiatives
engaged in these activities. For example, generating electricity and providing heat from
renewable energy sources can reduce the carbon footprint of the CBIs´ beneficiaries by an
average of 24% and 12%, respectively. By supporting more sustainable means of personal
transport (e.g. cycling) similar reductions per beneficiary are possible (around 11%). Under
current conditions, the use of electric vehicles powered through the national electricity-mix
does not reduce GHG emissions in countries with a GHG-intensive electricity mix. This,
however, is expected to change as the share of renewable electricity in different countries’
national mix can be expected to increase in future
For the food domain our results suggest that what you eat is much more relevant than how it
is produced. In this regard, the potential of initiatives engaged in providing locally-produced
organic food is lower when compared to initiatives engaged in providing more sustainable
meals. By consuming vegan and vegetarian meals, beneficiaries of the analysed CBIs can
reduce their GHG footprint by around 7%.
Overall, the Carbon Reduction Scoreboard provides an easy-to-understand graphical and
textual representation of the GHG accounting results. It can facilitate the CBI’s interpretation
of their quantitative contribution towards a low-carbon transition and support the
development of newly formed initiatives or the provision of information for funding agencies.
Both methodologies developed, the Resilience Compass and the Carbon Scoreboard, will be
developed further into online tools addressed at CBIs and will be made available on the
project website in future.
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Introduction
There is a growing recognition that a transition to a sustainable low-carbon society is urgently
needed. This takes place at multiple and complementary scales, including bottom-up
approaches such as innovative community-based initiatives (CBI). These CBIs operate as
part of complex –multi-layered and dynamic- socio-ecological systems, which increasingly
face multiple, interconnected, social, economic and environmental challenges.
In the first part of this report a framework for understanding and assessing the wider impact
and contribution of CBIs to creating community resilience, and hence the creation of the
fertile ground required for the transformational system change required to move to a zerocarbon future, is proposed. This is centred around the concept of community resilience, since
it will be essential in coping with this uncertain future. There are multiple factors determining
community resilience, all of which collectively create the conditions required for the
transformational change. Therefore, any short-term impact considered in isolation may not
explain the long-term transformative potential. This systems view of change recognizes
complex sets of interacting patterns, in which small changes to particular variables may have
large, unpredictable and unexpected consequences (Henfrey & Maschowski 2015). We
therefore apply the concept of resilience from a system view, considering a wide range of
indicators which are quantified for 63 case studies across Europe. The second part of this
report focuses on the assessment of the impacts of CBIs in terms of climate change
mitigation. It provides CBIs with the relevant information to evaluate their work using limited
input data and assess their impact in terms of GHG emission reductions. This potential is
becoming increasingly important, since the role of civil society in reaching the climate goal of
staying below a warming of 2° by the end of the century is explicitly recognized in the recent
international agreement (UNFCCC 2015). However, quantitative assessments that evaluate
the greenhouse gas (GHG) mitigation potential of community-based initiatives are still
missing. We develop a method to quantify the achieved GHG reductions and apply this to
over 50 community-based initiatives across Europe. These cover activities in the fields of
transport, food, waste and energy.
These two approaches are described in detail in this deliverable, and results for the selected
community-based initiatives are obtained using external data sources as well as information
provided from the CBIs directly through the conducted survey (D2.2. and D2.3). Results
allow a comparison across the heterogeneous set of CBIs. For confidentiality reasons the
data presented is anonymized using codes for each of the case studies.
Additionally, an outlook on the online tools that will be developed on the basis of this report is
provided. The Resilience Compass will be developed as an online tool that can be used by
initiatives to explore and assess the resilience of their community. Using both qualitative and
quantitative data, the tool may be used to highlight future priorities for action and to develop
a group action plan to enhance their transformative potential. The online tool to calculate the
GHG reductions achieved by CBIs will allow the data entry of key information on GHGrelevant activities and an automated computation. Results will be presented online and will
be available for download. The tool aims to illustrate their achieved GHG reductions, using
only a limited set of required input data. By testing out different activities or modifying the
input data, further reduction potentials could be revealed and stimulate a process of selfreflection. The GHG reductions achieved could serve as a basis for the communication
strategy of the CBI, e.g. to acquire funding. Further details on the online tools, as well as
technical specificities, will be subject of D5.3.
12

TESS Project (Grant Agreement n° 603705)

D2.4

Part I: Community Impact Scoreboard
1. Introduction to the Community Impact Scoreboard
One aim of this report is to assess the impact of community-based initiatives in terms of
carbon reductions through their sustainability activities. For this, the previously described
framework (D2.1) is put in practice and the methods and data used are described in detail for
each activity. Results for the selected case studies are provided by a Scoreboard, allowing a
comparison within the activities and across domains. The Carbon Reduction Scoreboard will
provide an easy to understand graphical and textual representation of the GHG accounting
results in order to facilitate the CBI’s interpretation of their quantitative contribution towards
low carbon transitions.
Further, a framework for understanding and assessing their wider impact and contribution to
creating community resilience, and hence the creation of the fertile ground required for the
transformational system change required to move to a zero-carbon future, is proposed.
These two approaches are described in detail in this deliverable, and results for the selected
community-based initiatives are obtained using external data sources as well as information
provided from the CBIs directly through the conducted survey (D2.2. and D2.3).
Additionally, an outlook on the online tools, which will be developed on the basis of this
report, is provided. The Carbon Reduction Scoreboard will be converted to an online tool that
allows autonomous data entry and automated computation, as well as the creation of an
output data sheet for the emissions reduced due to CBI current or potential future activities.
The Resilience Compass will be developed as an online tool that can be used by any CBI to
explore and assess the resilience of their community. Using both qualitative and quantitative
data, the tool may be used to highlight future priorities for action and to develop a group
action plan so as to enhance their transformative potential.
Further details on the online tools as well as technical specificities will be subject of
Deliverable 5.3.

1.1

Community Impact Scoreboard of the TESS CBIs

The Community Impact Scoreboard presents summary WP2 information, using data
collected from TESS case studies through the assessment data sheet from Task 2.2. It
enables some aspects of the impact of the TESS CBI case studies to be compared. It also
provides the framework for the design of the online assessment tool to be realised as D.5.3
in Task 5.2.

1.1.1 Community Resilience
TESS case studies are community-based organisations that operate as part of complex,
multi-layered and dynamic, socio-ecological systems. These systems are increasingly under
stress and communities are therefore facing multiple social, economic and environmental
challenges. An era of rapid change brings the challenge of agile and flexible response at all
levels. At community level, resilience will be essential in coping with an uncertain future as
well as in creating the conditions required for the transformational change to a zero-carbon
society. This systems view of change rejects the idea of our world being governed by clear
13
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cause-and-effect relationships and predictable linear trends, viewing it instead as consisting
of far more complex sets of interacting patterns –in which small changes to particular
variables may have large, unpredictable and unexpected consequences (Henfrey &
Maschowski 2015). The ‘butterfly’ effect is the metaphor famously coined by Edward Lorenz
to describe how a tiny change to initial conditions can lead to a significantly different outcome
in a non-linear system (Gleick 1987).
A systems view, along with the concepts of resilience, adaptation and transformation are
becoming increasingly central to global policy discussions, and are progressively being
translated into goals that guide sustainable development (Connell et al. 2015).
Resilience has been defined as ‘The capacity of a system to absorb disturbance and
reorganise while undergoing change so as to still retain essentially the same function,
structure and feedbacks’ (Walker et al. 2004). Common principles affect resilience in social
and economic as well as ecological systems and understanding gained from observing and
studying ecosystems can contribute to understanding of how human societies negotiate
change (Berkes et al. 1998). In the context of communities, ‘resilience’ involves two related
capacities: adaptability, or the capacity to plan for and cope with change, and
transformability, the capacity to undergo a fundamental transformation when the existing
forms, structures and ways of doing things can no longer persist in changing circumstances.
Ecological systems go through successive phases of growth, stability, decay and
reorganisation/renewal (Holling 1992). For resilience, the key phase is that of reorganisation,
when small changes in key variables may affect whether the system recovers its previous
condition, transforms, or breaks down. Reorganisation is thus a time of both crisis and
opportunity. The outcome is influenced by the context -whether and how the wider
environment supports particular pathways of renewal (Folke et al. 2010). In terms of
community resilience, this context includes, for example, European, National and local
policies, governance structures, land ownership patterns, cultural norms and ability to access
resources. The extent to which resources embedded in the community (natural, human,
cultural, social, financial, political and built) are engaged and available to be utilised affects
the extent to which a community feels empowered to take action and is a major determinant
of its resilience (Magis 2010).
Since its foundation, the Transition movement has held resilience as a key operational
concept and stated goal even if this has meant different things to different people in different
places at different times. In particular, it has emphasised the three key resilience principles
(Walker & Salt 2006) around the importance of:
 Modularity – ensuring that if one part breaks, the system as a whole can continue
to function
 Diversity - the more diverse a system is, the more capacity it has to withstand
shock – because there are more options available to fall back on.
 Feedback - being able to quickly see and understand the consequences of our
actions.
The Transition movement has also emphasised the crucial role of self-organisation: a
system that can evolve can survive almost any change, by changing itself, whereas
insistence on a single culture shuts down learning and cuts back resilience (Meadows 2008).
Assessing Transition’s characteristic early discourses on resilience against technical
literatures, Haxeltine & Seyfang (2009) identified an over emphasis on resilience to specific
threats – notably peak oil – and a lack of explicit recognition that this may not promote
resilience to other types of change. North (2010) noted an uncritical tendency to equate
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resilience with localisation, when extreme localisation may in fact reduce resilience in certain
respects. Both also highlight the trade-off that often exists between conventional notions of
economic ‘efficiency’ and the creation of local economic resilience.
Recently, a more nuanced understanding of community resilience has emerged from
Transition and other community activists, emphasising the need for community action to be
focused on the sets of strengths known to contribute to adaptive capacity, and communities’
senses of agency and capability for self-organising (Henfrey & Maschowski 2015). This
approach advocates resilience being understood as a multi-level phenomenon, in which local
links readily to global, and the resilience of individuals contributes to and receives from the
resilience of their communities and places. From this perspective, TESS case studies, and
similar grass-roots initiatives, have a clear role in building and integrating selected
community strengths, and empowering communities to self-organise and exert agency in
order to build the resilience of the local parts of the global system they have influence over to
both known, and as yet unknown, threats and challenges. This can link local action with
global networks, producing the cross-scale effects and multi-level change phenomena
recognised by social-ecological systems theorists (ibid.).
This approach ties in very closely with that of the practical guide ‘Exploring Community
Resilience in times of Rapid Change’ produced by the Carnegie Foundation (Wilding 2011).
Grounded in a thorough exploration of resilience theory, the guide was the result of two years
of intensive action research with community activists around the UK and Ireland. Wilding
(2011, p. 27) notes that community resilience is a ‘wicked issue’ –dynamic, unpredictable
and impossible to consider in isolation (Rittel & Webber 1973). Wilding also likens community
resilience to a muscle that it is developed through on-going community activity, as a means
of building the social capital that will allow the community to mobilise in response to a crisis.
Inspired by Wilber´s (2001) ‘Integral Theory’, Wilding (2011) arrives at the idea of mapping
community resilience on to a four-quadrant grid to provide a practical tool for understanding
its essential elements. This device, described in more detail in the next section, offers a
simple framework for understanding and comparing community initiatives, even where they
may be operating in very different local contexts. Each may be contributing to building
resilience and creating fertile conditions for transformational change. In terms of a
community, resilience may perhaps be most usefully understood as a measure of its ability to
respond creatively to change.

1.1.2 Introducing a Compas of Resilience
Adapting to life without fossil fuels will require transformational change in social and
economic systems. Following Wilding (2011), the idea of the ‘compass of resilience’
proposed here, is to provide a simple framework for understanding the different aspects that
contribute to community resilience –and the ability of a community to respond creatively (or
not) to the unpredictable but inevitable forthcoming social, economic and environmental
challenges it will face.
Wilding (2011) reports that four broad themes or dimensions of community resilience
emerged from the action research process. These were focused around:
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1. Healthy and Engaged People – relating to individual’s physical and psychological
well-being, strong and healthy personal relationships, connection to nature, learning
and sharing new skills
2. Creating a More Localised Economy Within Ecological Limits –relating to the
creation of a different sort of local economy which positively stewards the local
environment and resources, enhances biodiversity, cuts carbon dependence and
creates meaningful locally based livelihoods that are less dependent on fossil fuels.
3. Cross-Community Links - relating to external networking, links and partnerships
with groups in other communities, with support networks and with other sectors/actors
including public sector/government, business
4. Building a Creative, Inclusive culture –relating to how a community addresses
social inclusion, social justice/equity and openness to creating/exploring
different/novel ways of working, support for social and technical innovation
Gunderson & Holling (2002) describe a sophisticated resilience model, they term ‘Panarchy’,
which integrates human as well as natural systems. Significantly, this model shows that
systems can undergo ‘step change’ transformation to either much greater or significantly less
resilience. This thinking lies behind Wilding´s (2011) proposal that communities can
experience (at least) three kinds of change: break-through transformation, break-even
‘bounce- back’, or break-down collapse.
Figure 1: Dimensions and States of Community Resilience (Source Wilding (2011))

The colours represent the three states of resilience –Blue (breakdown), Brown (breakeven),
Green (breakthrough)
Wilding (2011) proposes that a ‘break-even’ community is able to cope with disruptions,
absorb shocks and bounce back to ‘normal’. A ‘break-down’ community is fragile, brittle and
vulnerable to collapse. A ‘break-through’ community is able to thrive on change and to use
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outside shocks as a stimulus to create a better future. Resilience theory suggests that these
different experiences of change represent distinct regimes (or states of dynamic equilibrium)
and that shifting from one regime to another requires either a lot of effort or an external shock
big enough to cross a system threshold that prevents reversion to the pre-existing state.
Walker & Salt (2006) use the metaphor of a ball in a ‘basin of attraction’ to represent different
possible regimes for a socio-ecological system. In this model, the ball is the current state of
the system and the shape of the ‘basin of attraction’ is determined by the variables affecting
that system. These variables include external factors over which a community may have little
or no control as well as the four ‘dimensions’ of community resilience outlined above which
the community has some agency over.
Overlaying this understanding of distinct regimes, representing a community’s ability to
respond to change, onto the four dimensions of community resilience introduced above, may
provide a way of understanding the work of community -based organisations that are taking
climate action. And of how they are enabling and catalysing transformational change and
preparing their communities for a zero-carbon future? We can assume that a ‘break-through’
community may be developing strengths in and connections between each dimension, and
that strength in one dimension may open opportunities for creative action in the others, too.
However, it may be that some initiatives are too narrowly focused on one particular
dimension of community resilience and that this is limiting their ability to create the overall
conditions required for transformational change.
Whilst promoting any tool for understanding and assessing community resilience, it is
important to acknowledge that community resilience is not easy to pin down. A particular tool
may be useful as a guide “– but maps are never the territory, especially when navigating
uncharted waters!” (Wilding 2011).

1.1.3 Proposed Indicators
The Multi-Criteria-Assessment (D4.2) will make use of the WP2 data collected using the data
assessment sheet (D2.2) along with the qualitative findings from WP3 and, with input from
outside experts and stakeholders, will produce a nuanced understanding and interpretation
of the data.
For the purposes of the scoreboard, we have chosen to use some simple indicators that
summarise the main findings and allow some basic comparisons between the TESS case
studies. For the purposes of this comparison, we have defined the ‘community’ covered by
each CBI to be the ‘community of beneficiaries’; the local people that they reported as
receiving some benefit from their activities. This number of local beneficiaries has been used
to normalise relevant indicators. This streamlined approach is being taken to remove the
complexities from the data investigation and analysis and thus reveal insights into data
trends. The ease with which CBIs are able to provide data has informed the indicators
proposed for the online assessment tool.
We have used a simple set of indicators, derived from the D2.2 data sheet, arranged
according to the four points of the resilience compass, outlined above. Also in the data sheet
were a series of self-assessment questions which have been grouped according to these
four compass points, with an aggregate score for each point. Indicators selected are shown
in the following tables:
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Table 1: Units, description and explanation of Indicators of Compass Point “Healthy and Engaged People”

Compass Point / Indicator

Units

Participation Index

Learning
opportunity
beneficiaries

%

index

by

Self-assessment: healthy and engaged
people

Dimensionless

%

Description

Explanation

The percentage of local beneficiaries who actively
participate in running the initiative

We assume that active participation in running the initiative
provides some indication of the degree of engagement of
the wider community of beneficiaries

Number of events multiplied by average number of
participants divided by total number of CBI
beneficiaries

An important aspect of individual wellbeing is the
opportunity to learn and share new skills. Normalising by
total number of local beneficiaries (as estimated by the
CBI) has been used to enable comparison between
different CBIs

An aggregate score for CBI’s self-assessment of the
importance of a range of individual wellbeing
indicators and their assessed degree of
achievement.

The self-assessment covered aspects of wellbeing around
empowerment, opportunities for learning and enhancing
skills and for improving social cohesion. The score is
derived by multiplying the importance attached to each
aspect by the degree of achievement reported (each on a
scale of 0-10) with equal weighting for each aspect.
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Table 2: Units, description and explanation of Indicators of Compass Point “More Localised Economy within ecological limits”

Compass Point/ Indicator

Number of jobs created as percentage
of local beneficiaries

Units

Full
equivalent
(FTE)

Sum of local wealth generated and
wealth retained: per local beneficiary
per annum

Sum of local wealth generated and
retained plus in-kind contribution: per
local beneficiary per annum

Percentage local spend

Self-assessment: localized economy
within ecological limits

Euros

Euros

time

Description

Explanation

This includes jobs created directly by each of our
case study CBIs plus other jobs created locally as a
direct result of the CBI’s activities. This number has
been normalized by the number of local people who
benefit in some way from CBI activities

One element of interest in a future economy will be the
number of local livelihoods that it supports Normalising by
total number of local beneficiaries (as estimated by the
CBI) has been used to enable comparison between
different CBIs

The wealth generated locally plus the reduced
financial leakage from the local economy as a direct
result of CBI activities, normalized by the number of
local beneficiaries reached by the CBI’s activities

The amount of new wealth generated and newly retained
in the local economy is an important measure of the
economic impact of a CBI’s activities

The sum of wealth generated and retained locally
plus the value of unpaid labour contributed by CBI
volunteers, per local beneficiary per annum

Many CBIs attract a significant input of unpaid labour
which is a contribution to the local economy and should
be included in an assessment of local economic impact.
This aggregate figure therefore represents the total local
economic contribution from the CBI activities, normalized
by number of beneficiaries

%

The percentage of CBI turnover that is spent directly
into the local economy

The total of local economic activity that is stimulated by
new wealth generated and retained locally will be
significantly affected by how much of this is spent directly
in the local economy. The percentage local spend by the
CBI is taken as a crude proxy for the local multiplier –
arising when local spend is in turn spent locally.

%

An aggregate score for CBI’s self-assessment of the
importance of a range of economic and environmental
indicators and their assessed degree of achievement

The self-assessment covered reduction in greenhouse
gas
emissions,
resource
efficiency,
increased
environmental awareness, local economic impact,
economic benefits to participants and financial
sustainability of the CBI
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Table 3: Units, description and explanation of Indicators of Compass Point “Cross-community links”

Compass Point / Indicator

External
initiatives

networking

with

other

External networking with other actors

Self-assessment:
links

cross-community

Units

Description

Explanation

Dimensionless

Sum of the self-assessed scores of the importance of
connection with other initiatives with whom the CBI
has contact

CBIs were asked to list all the other similar initiatives with
which they are in contact and the importance they attach
to that link. The intention was to assess the extent to
which they form part of a wider community network

Dimensionless

Sum of the self-assessed scores of the importance of
connection with other actors with whom the CBI has
contact

CBIs were asked to list all the intermediary organisations
and actor from other sectors with whom they are in
contact and the importance they attach to that link. The
intention was to assess the extent to which they form part
of a wider cross-sector network for change

%

An aggregate score for CBI’s self-assessment of the
importance of external networking and working for
social/political change and their assessed degree of
achievement

The self-assessment covered the extent to which CBIs
see themselves as part of a wider movement for
social/political change and the importance they attach to
building links within the community sector and with other
actors

Table 4: Units, description and explanation of Indicators of Compass Point “Building a creative inclusive culture”

Compass Point / Indicator

Participant bridging index normalized
by number of beneficiaries

Units

Description

Explanation

Dimensionless

Number of participants multiplied by new relationship
factor (determined by CBI’s own estimate of how
many participants previously knew each other prior to
becoming involved) normalized by the number of CBI
beneficiaries

There was very limited data collected that could be used
to quantify this aspect of community resilience. This index
is an attempt to assess the extent to which the CBI is
creating opportunities for new relationships between
participants who didn’t previously know each other
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Self-assessment: creative and inclusive
culture

%

D2.4
An aggregate score for CBI’s self-assessment of the
importance of social inclusion, creativity and
innovation and their assessed degree of achievement
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1.1.4 Summary of Results
Below, we summarise the results for the indicators proposed, calculated using the data from
all 63 of the TESS case studies.
Key statistics for the indicator results are shown in Table 5 and in the following figures
(Figure 2 to Figure 13) show a selection of features from the data. The tables show the wide
range of values present in the data, reflecting the diverse nature of the case studies. The
extent of gaps in the data for certain indicators is also highlighted. An analysis and
discussion on the suitability and utility of these indicators and rationale for their choice,
follows in the next section.
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Table 5: Key statistics for the indicator results

Compass Point

%

52

0%

dimensionless

3%

Max

6

0.04

100

20.20

6.5

0.02

0

244

0.42

%

53

53

1

100

34

%
of
blanks (no
data)

Results:

Results:
median

Results:

Results:

Results: Interquartile range

Units

Results:
mean

min

max

Number of jobs created as
percentage of local beneficiaries

0%

%

4.5

0.04

0

150

0.49

Sum of local wealth generated and
wealth
retained:
per
local
beneficiary per annum

10%*

Euros/ year

519

68

0.12

7,846

224

Sum of local wealth generated and
retained plus in-kind contribution:

0%*

Euros/ year

796

205

0

7846

544

Learning opportunity
beneficiaries

index

healthy

by

and

Indicators

within

0%

Results: Interquartile range

min

Self-assessment:
engaged people

2. Localised Economy
Ecological Limits

Units

Results:
mean

Results:

Participation Index

Compass Point

Results:

Results:

Indicators

1. Healthy and Engaged People

%
of
blanks (no
data)
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Results:
median
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(25%-75%)
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per local beneficiary per annum

Percentage local spend by CBI

26%

%

84

90

15

100

23

Self-assessment:
localized
economy within ecological limits

6%

%

49

48

9%

87%

28

Results:
median

Results:

Results:

Results: Interquartile range

min

max

* additionally, some CBIs were only able to provide partial data -52% were
unable to provide data for wealth retained and 17% for in-kind contribution

Compass Point

3. Cross-community links

Compass Point

%
of
blanks (no
data)

Results:
Units

Results:
mean

0%

dimensionless

2.06

1.75

0

9

2.00

0%

dimensionless

3.58

3.00

0

39

3.75

Self-assessment: cross-community
links

3%

%

33

31

0

100

32

%
of
blanks (no
data)

Results:

Results:
mean

Results:
median

Results:

Results:

Indicators

Results: Interquartile range

min

max

Indicators

External networking
initiatives

with

other

External
actors

with

other

networking

Units

24

(25%-75%)

(25%-75%)
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4. Building a creative inclusive
culture

Participant
normalized
beneficiaries

D2.4

bridging
index
by
number
of

Self-assessment:
inclusive culture

creative

and

2%

dimensionless

15.2

2.45

0

100

14.83

3%

%

46

42

0

100

34
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Figure 2 to Figure 13 show the values for a selection of the indicators listed in Table 5. The
diversity of the case studies is highlighted by the huge range of values for the indicators
selected. Note that all data are anonymised, but each shows the response of one CBI. Some
initial interpretation of the data follows each figure.

1. Healthy and engaged people

Figure 2: Participation Index for all TESS case studies

Some CBIs seek to benefit a large number of local people beyond those who actively
participate in the initiative, others exist solely to benefit active participants. The median
number of participants is 30 and the median number of beneficiaries is 400 with a median
participation index of 6%. For the purposes of this study, we define the community for which
we are assessing resilience as being the community of beneficiaries.
There will inevitably have been some differing interpretations of what constitutes an active
participant. The data gathered does not distinguish between differing qualities or levels of
participation in, or benefit from, an initiative. Some interviewees included all residents within
the geographic area covered by the CBI as beneficiaries; others used a more restricted
interpretation.
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Figure 3: Learning Opportunity Index for all TESS case studies

Some CBIs are very focused on providing opportunities for people to learn and share new
skills. Others are much more focused on other activities. However, many of these may still be
creating significant learning and skill sharing opportunities without necessarily classifying
them as formal ‘learning or training events’.

Figure 4: Self-assessment scores relating to ‘healthy and engaged people’ for all
TESS case studies

Interpretation of these self-assessment scores is not straightforward. A low self-assessment
score may reflect greater ambition rather than a lack of achievement, or may reflect a lack of
importance attached to this aspect of their work.
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2. A more Localized Economy within ecological limits

Figure 5: Total Number of jobs (FTE) created (direct and indirect) as a percentage of
local beneficiaries for all TESS case studies

This again demonstrates the huge diversity in the sample of case studies. Most CBIs have
created some new jobs (with a median of 0.7FTE jobs per CBI), a few have created many
new jobs (321 in one case) and 41% have created none at all, relying solely on volunteers.

Figure 6: Total of local wealth created (direct and indirect, plus in-kind labour value)
per beneficiary for all TESS case studies

The total economic impact of the TESS case studies is very significant but is dominated by a
few case studies with very large turnovers. 52% of case studies were unable to provide data
on the reduced local economic leakage resulting from their activities, so this is likely to be
significantly underestimated. Overall, CBIs boosted their local economies by more than
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€33.5million before allowing for the local multiplier effect. They also stimulated over €27
million worth of unpaid labour from volunteers. Together, this equates to a median value of
€205 per year per beneficiary.

Figure 7: % of revenue spent ‘locally’ for all TESS case studies

26% of case studies were unable to provide data for the proportion of their turnover spent
into their local economy. 29% reported that the whole of their expenditure was made locally.
This may reflect an aspiration rather than reality (as most local economies are not able to
fulfil all needs) and will also reflect differing interpretations of ‘local’.

Figure 8: Self-assessment scores relating to ‘a more localised economy within
ecological limits’ for all TESS case studies
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The results show a distribution very similar to the ‘healthy and engaged people’ selfassessment and likewise, interpretation of these self-assessment scores is not
straightforward. A low self-assessment score may reflect greater ambition rather than lack of
achievement, or may reflect a lack of importance attached to this aspect of their work.

3. Cross-community links

Figure 9: External networking with other similar initiatives indicator for all TESS case
studies

All case studies were able to provide data for the other similar initiatives that they network
with and for the importance that they give to these relationships. The number of relationships
varied widely. One CBI cited 17 relationships of varying importance whilst five CBIs claimed
to have no relationships that were at all important.
Figure 10: External networking with other actors indicator for all TESS case studies
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One case study claimed an extraordinary level of networking with (75) other actors. Apart
from this one case, the reported level of networking with other actors is very similar to that
with other, community-led initiatives.
Figure 11: Self-assessment scores relating to ‘cross-community links’ for all TESS
case studies

These scores for cross-community links should be interpreted with the same caveats as the
other self-assessment scores. However, they show a distribution that is very consistent with
that of the indicators for external networking with other initiatives and other actors above.
4. Building a creative inclusive culture

Figure 12: Participant Bridging Index/beneficiary for all TESS case studies
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This index is calculated using the Participation Index and the interviewee’s estimate of the
number of participants who knew each other prior to becoming involved with the CBI. Its
validity is therefore limited by the same likelihood of differing interpretations regarding a
‘participant’ and a ‘beneficiary’, plus the use of a somewhat rough estimate for the proportion
of participants who may have developed a new relationship through becoming involved. The
values should therefore be interpreted with something of a ‘health warning’. For some casestudies, particularly those in small communities, most, if not all, participants will previously
have known each other so this indicator produces a low or zero score.

Figure 13: Self-assessment scores relating to ‘creative and inclusive culture’ for all
TESS case studies

These scores for ‘creative, inclusive culture’ should be interpreted with the same caveats as
the other self-assessment scores –to which they show a very similar distribution.

1.1.5 Assessment of Proposed Indicators
For each of the indicators proposed, we discuss their appropriateness and utility for
understanding the impact of the TESS case study initiatives and their potential for use as
part of the online assessment tool. It must be recognized that any single indicator used in
isolation can, at best, only provide a very partial assessment of any particular aspect of
community resilience, particularly when considering such a wide diversity of case studies
operating in such a wide range of contexts.
We attempt to distinguish between an assessment of the validity of the concept behind each
proposed indicator, including its potential utility for CBI members, and the quality of the data
available from the Data Assessment Sheet – and that likely to be available to future users of
an online assessment tool.
In comparing between initiatives, a general limitation with the self-assessment scores is in
interviewees’ potentially varied interpretation of degree of achievement. An ambitious CBI
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with more radical transformation aspirations is likely to have scored its degree of
achievement lower than another, less ambitious CBI. A few interviewees declined to attempt
to assess their degree of achievement.

1.1.5.1 Healthy and Engaged People – relating to individual’s physical and
psychological well-being, strong and healthy personal relationships, connection
to nature, learning and sharing new skills.
Participation index
This is an attempt to assess the degree of cohesion that exists within the community of
beneficiaries (as self-defined by each case study). We assume that active participation in
running the initiative provides some indication of beneficiaries’ commitment and degree of
engagement with others in their community. It has the advantage of being very easy to
calculate, provided it is possible to distinguish between the active participants who are
involved in the running of the CBI and the wider community of those that benefit from its
activities in any way. However, depending on particular circumstances, that distinction may
not be easy to make and it fails to take any account of different qualities and levels of
participation or benefit. Nor does it attempt to assess the strength or quality of personal
relationships.
Learning Opportunity Index
The opportunity to learn and share new skills is an important factor in enhancing wellbeing
and feelings of self-worth and self-esteem (Abdallah & Jeffrey 2014). The extent to which a
CBI is providing opportunities for people to learn and share new skills therefore seems like a
valid measure to use in assessing this aspect of resilience. However, the data on
learning/educational/training opportunities collected through the Data Assessment Sheet is
likely to have missed many informal learning opportunities that CBIs may be providing
through their everyday activities.
Self-assessment: healthy and engaged people
The questions in the Data Assessment Sheet that have been used to quantify a selfassessment score cover the importance CBIs give to:
 Stimulating/promoting social interaction/networking between participants and with
the local community
 Enabling participants and the local community to have more capabilities to improve
their daily lives and
 Providing learning occasions/infrastructure, diffuse skills/knowledge and/or to
enhance the skills of participants
These three questions cover many aspects of personal resilience, except that they don’t
distinguish between social bonding capital within the group of participants and social bridging
capital between participants and the wider community. There is also no consideration of
strength of connection to nature, another key factor in well-being.

1.1.5.2 Creating a Localised Economy within Ecological Limits – relating to the
creation of a different sort of local economy which positively stewards the local
environment and resources, enhances biodiversity, cuts carbon dependence and
creates meaningful locally based livelihoods that are less dependent on fossil
fuels
Number of Jobs created as a percentage of local beneficiaries
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One element of interest in a future economy will be the number of local livelihoods that it
supports. The number of jobs created as a result of the CBI activities is therefore an
important indicator of their impact and progress in creating a more resilient local economy.
This indicator is intended to include both jobs created directly by the CBI and also other new
local jobs that have resulted as a result of activities run by the CBI. This second aspect may
be harder for groups to quantify but 30% of interviewees did so. This indicator takes no
account of the quality of the new livelihoods created, or their longevity.
Sum of local wealth generated and wealth retained: per local beneficiary per annum
Over half of the TESS case studies were unable to supply data for the reduced leakage from
their local economy resulting from their activities. It is unclear if this is because the question
was not well explained, a quantification was too difficult or because no change in leakage
was thought to have occurred. The concept of reducing leakage in order to support local
economic resilience seems important and should be retained as part of this indicator. Data
on wealth generated directly by the CBI was easier to collect. Data on indirect wealth
generation resulting from CBI activities was not provided by most case studies, even many of
those that claimed to have created indirect local jobs. It is not clear if this was because
estimation was not possible, or just too difficult in the time available.
In-kind contribution from volunteers per month
Many CBIs attract a significant input of unpaid labour, a contribution to the local economy
which should arguably be included in an assessment of local economic impact. In fact, for
40% of case studies, the value of unpaid labour exceeded the combined value of wealth
generated and wealth retained locally as a result of their activities (in one case by €1.4million
per year). 17% of interviewees were unable to provide this data.
Percentage local spend
The total of local economic activity that is stimulated by new wealth generated and retained
locally will be significantly affected by how much of this is spent directly in the local economy.
The percentage local spend by the CBI is taken as a crude proxy for the local multiplier –
arising when local spend is in turn spent locally. 25% of interviewees were unable to provide
this data. An accurate value can be quite time consuming to extract from financial records
and the definition of what constitutes the ‘local’ economy is obviously open to interpretation.
29% of interviewees claimed to spend 100% of their turnover locally, which seems unlikely to
be possible in most circumstances and may reflect either a very wide definition of ‘local’, or
an aspiration that is not currently possible.
The above indicators are reasonably easy to quantify with some degree of accuracy although
this may require some effort and clear explanation of concepts such as economic leakage.
Between them, they can start to give a good measure of local economic resilience, except
that, in themselves, they make no attempt to assess the environmental sustainability of the
economic activity being quantified. Nor do they allow any quantification of the financial
sustainability of the CBI itself –and thus its ability to continue or grow its economic impact.
Self-assessment: localised economy within ecological limits
The questions in the Data Assessment Sheet that have been used to quantify a selfassessment score cover the importance CBIs give to:
 Combating climate change: reducing greenhouse gases/offsetting emissions (e.g.,
sequestration)
 Using natural resources more efficiently. Reducing waste.
 Raising environmental awareness among members/local community/population
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 To develop/experiment/demonstrate a well-functioning business/organizational
model/strategy
 To deliver material benefits to participants (i.e. quality goods and services at lower
prices, etc.)
 To revitalize the local/community economy (e.g. creating new jobs, revitalize
deprived areas, improve local economic activities, etc. and/or to improve the selfsufficiency of the local community (local money is spent locally / off-the-grid / selforganization)
These questions therefore cover a broad range of considerations for local economic
resilience, including the environmental sustainability aspects that are not covered by the
other indicators above.

1.1.5.3 Cross-community links –relating to external networking, links and partnerships
with groups in other communities, with support networks and with other
sectors/actors including public sector/government, business.
External Networking with Other Initiatives
As well as being important for mutual support and inspiration, links with other similar
initiatives start creating a wider network for change. This can do more to change social
norms, provide a glimpse of the possibilities offered by a post-carbon future and create more
of a lobby for wider political and social change. All case studies interviewed were able to
provide data for other similar groups that they network with and the importance that they
attach to this relationship.
Whilst most CBIs acknowledged the benefits gained from networking, there must presumably
be a level beyond which developing further relationships becomes less helpful, taking time
away from other activities. It may be that this indicator ought to take some account of the size
of an initiative –a larger CBI, with more active participants, may be expected to be able to
benefit from maintaining relationships with a greater number of other initiatives.
External Networking with Other Actors
‘Other actors’ as defined in the Data Assessment Sheet questionnaire cover a wide range.
These include other sectors such as different tiers of Government, business, social and
political movements as well as intermediary network organisations, that facilitate networking
between CBIs, provide specialist support as well as a channel of communication to
Government and other sectors. All case studies interviewed were able to provide data for
these other actors that they network with and the importance that they attach to this
relationship. Whilst some CBIs deliberately seek to avoid working with existing government
structures and institutions, networking with other actors can still be important in creating a
shared movement for change and for many CBIs is critical for navigating existing regulatory
and other structures and for putting in place the supportive policy and physical infrastructure
required for practical action.
Self-assessment: cross-community links
The questions in the Data Assessment Sheet that have been used to quantify a selfassessment score cover the importance CBIs give to:
Mobilising people towards a shared political goal (e.g., to promote social/political change and
influence the political agenda, push for policy reforms, etc.)
Building/strengthening a network of engaged/similar initiatives/communities

35

TESS Project (Grant Agreement n° 603705)

Building/supporting/creating/engaging
organizations/institutions.

D2.4

with

a
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of

other

(political)

actors/

These questions cover a good range of considerations for external links necessary for
community resilience. Some CBIs however are reluctant to define any of their activity as
‘political’, interpreting this as relating to ‘party politics’, which many seek to avoid. The
wording of these questions may therefore have resulted in them giving themselves a lower
score than their actual activity merits.

1.1.5.4 Builing a creative, inclusive culture –relating to how a community addresses
social inclusion, social justice/equity and openness to creating/exploring
different/novel ways of working, support for social and technical innovation.
Participant Bridging Index/beneficiary
Creating new bridging capital is an important aspect of strengthening community resilience.
This indicator is therefore important but, on its own, can only provide a very partial
assessment of overall success in building a creative and inclusive culture. Interviewees were
only able to give a rough estimate of the proportion of participants who previously knew each
other so the data is somewhat approximate. In small communities, most people necessarily
already know each other, at least by sight, so in such cases a low score is inevitable for this
indicator. In larger CBIs, participants may be involved with separate projects and so little
bridging may actually occur.

1.1.6 Impact of community initiatives –some examples
A sample of the TESS 63 case study initiatives representing a range of typologies of the
CBIs being studied, from across the six countries and eight research partners, have been
chosen to illustrate and briefly explore the possibilities, and limitations of assessing impact
through use of the compass of resilience concept.
Two plots are shown for each case study. One (blue) uses a single selected key indicator for
each compass point and the other (red) is based on the group’s self-assessment scores. The
selected single indicators used are as follows:
1. Healthy Engaged People –Participation Index
2. Localized Economy within ecological limits –Local Economic Impact/Beneficiary per
annum
3. Cross-community links - External networking with other initiatives
4. Creative inclusive culture –Participant Bridging Index
All the quantitative indicators discussed in the previous section have considerable limitations,
both in the quality of the data available and in their narrow focus on a small and particular
element of one of the four aspects of community resilience. However, these particular
indicators have been chosen for these illustrations on the basis that they are the best
available and the ones for which future users of the online tool are most likely to be able to
provide data.
In order to allow comparison of data within our dataset, all indicators have been converted to
percentiles. The values plotted therefore indicate a percentage ranking relative to other CBIs
within the current sample. We have not attempted to make any assessment of the states of
community resilience that these scores may represent.
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Resilience compass plots for two case studies from each country (Scotland, Finland,
Germany, Italy, Spain and Romania) are shown. These have been chosen to illustrate a
range of types of CBI and the wide range in how well the self-assessment and selected key
indicators do or don’t correlate.
Figure 14: Community Impact of initiative SCO4 (Scotland).A social enterprise that
teaches re-use and repair skills, particularly focused on textiles and computers, and
campaigns for things to be built to last. They aim to be inclusive and for services to
be affordable. Their emphasis on individual wellbeing is not fully reflected by the
participation index alone.

Figure 15: Community Impact of initiative SCO5 (Scotland). A rural Development
Trust established to support and enable regeneration of its fragile local economy.
Consistently low self-assessment scores reflect an ambition for much more radical
transformation. The participant bridging index is lowered by being a small community
in which most people already know each other.
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Figure 16: Community Impact of initiative FIN2 (Finland). Provides district heat with
locally sourced wood with own heat plants and own district heating distribution
network. The self-assessment suggests that they have a rounded approach to
building community resilience whilst the indicators suggest activity is slightly skewed
towards economic goals.

Figure 17: Community Impact of initiative FIN7 (Finland). The Centre accepts
donations of usable items. They sell or donate the items on to others. The Reuse
Centre also provides environmental education and consulting services. It is a social
enterprise employing long-term unemployed people and serving the whole population
of Helsinki. The key indicators are skewed by the huge number of beneficiaries
reportedly served (537,000). The self-assessment suggests that, to support
development of community resilience, the CBI would benefit from more linking and
networking activity.
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Figure 18: Community Impact of initiative GER8 (Germany). The helpers and experts
voluntarily support the participants to repair broken devices. This is a response to the
widespread throwaway mentality and built-in obsolescence. The participant bridging
index is zero because they reported that all active participants (i.e. ‘helpers’) already
knew each other prior to the initiative starting. Bridging capital is however
undoubtedly being created between these helpers and those attending the repair
cafe.

Figure 19: Community Impact of initiative GER9 (Germany). A small organic, CSA
(Community Supported Agriculture) farm that produces fruits and vegetables together
with the members living in Berlin. The members pay a monthly contribution and
provide labour at the farm, receiving produce in return. The indicators suggest its
resilience would be improved by developing more cross-community links. The selfassessment scores are very low because the interviewee reported a focus on very
few objectives.
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Figure 20: Community Impact of initiative ITA11 (Italy). The initiative is a solidarity
purchasing group that puts a particular focus on the "solidarity" aspects of its activity,
aiming at maximising small and local producers income eliminating any middleman
intervention during the purchasing process. The compass suggests a very rounded
approach to building resilience, although cross-community links may not be quite as
strong as they believe.

Figure 21: Community Impact of initiative ITA8 (Italy). Aims to protect the natural
environment, support social and workers’ rights, spread and promote an
environmentally sustainable way of living, reduced consumption and a more equal
society. The apparently low indicator scores may be due to a number of reasons,
including missing economic data, lack of clarity around the distinction between
participants and beneficiaries and the fact that most participants previously knew
each other. The self-assessment may also have over-estimated their degree of
achievement.
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Figure 22: Community Impact of initiative ESP3 (Spain). A ‘green’, bike and electric
vehicle/bike courier and cleaning services cooperative founded 31 years ago. The
cooperative is very well networked with similar enterprises. With a fairly small, selfdefined community of beneficiaries, it scores highly in terms of economic impact per
beneficiary.

Figure 23: Community Impact of initiative ESP8 (Spain). A cooperative that uses
architecture as a tool for social transformation. They are very well networked and
work with a small number of beneficiaries per year, giving high scores for key
indicators. Their self-assessment is lower because they gave themselves a low score
against their ambitions for achieving radical transformation.
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Figure 24: Community Impact of initiative ROM2 (Romania). Works to support the
economic future of traditional farming communities in the nature-rich, farmed
landscapes of Transylvania, giving them a future without sacrificing their
sustainability and productivity. The self-assessment shows a surprisingly low
aspiration to create cross-community links which may reflect the existence of few
similar initiatives to currently link with.

Figure 25: Community Impact of initiative ROM5 (Romania). The initiative promotes
consumption of seasonal and local food, encourages farmers and small producers
and raises awareness of risks of fast food, pesticides and GM crops. This example
highlights an issue in ranking the economic impact of CBIs operating in countries with
very different standards of living. There is also the fact that the self –assessment
questions include ecological impact whereas these are ignored in the economic
impact key indicator.

1.1.7 Conclusions on validity/ usefulness of compass of resilience
Neither the quantitative questions, nor the self-assessment questions included in the Data
Assessment Sheet were designed with the framework of community resilience and the idea
of a resilience compass in mind. The key indicators above have therefore been chosen on
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the basis of what data has been collected rather than relevant resilience indicators being
designed first and the necessary data then being obtained. The quality of some of the data
is limited because of differing interpretations of, for example, what constitutes a ‘participant’
or a ‘beneficiary’ across diverse CBIs across different countries with widely varying contexts.
There may also have been a lack of consistency in interpretation between the multiple
interviewers involved. Also, in many cases, accurate data was simply not easily available.
The limitations in the quality and availability of data, as well as the limitations of using any
single quantitative indicator, mean that great care needs to be taken in interpreting any
compass of resilience plot. However, the compass of resilience does seem to offer a useful
approach both for comparing different CBIs and, in particular, for assessing the activity and
impact of any particular CBI.

1.2

Outline of the Compass of Resilience as an online tool

1.2.1 General idea
As outlined above, the compass of resilience provides an approach for understanding the
extent to which a community-based initiative may supporting its community to respond
creatively to change; helping to create transformative community resilience, and thereby
creating the fertile ground from which systems change to a zero-carbon future may become
possible.
The main intentions of the online tool are to support a CBI:
 to understand the concept of community resilience including the different
dimensions of resilience and the concept of distinct states of resilience
 to enable a self-assessment of whether and how current, or future planned,
activities do/will contribute to community resilience and
 to plan how to become a more resilient community

Our proposal is to use the four dimensions of Wilding’s (2011) compass of resilience together
with the three states of resilience (breakdown, break-even and breakthrough) as a framework
to allow community initiatives to think about and self-assess their work and the extent to
which they are succeeding in creating conditions for transformational change.
At its simplest level, this will provide an opportunity for a user (we assume this to be a group
from a community based initiative) to understand and create locally relevant descriptions for
each state of resilience for each dimension of the compass. This could take the form of a
simple ‘game’ which requires participants to allocate (or compose) statements defining
conditions for each of the twelve boxes within the 3x4 matrix created by the state of
resilience/compass point grid:

Table 6: Blank Matrix of States of Community Resilience
Breakthrough

Breakeven

People
Culture
Economy
Links
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Possible statements to be allocated might be:














Inward looking, each for themselves
Pro-active, cross-community collaboration
More localised economy creating virtuous economic circles
Creative, embracing diversity and open to change
Feel isolated and cautious
Feel excited by change; take risks; active learning
Networking with like-minded folk
Diverse enterprises and organisations
Too many eggs in one basket, lack of local control
Passive consumption of mass culture
Celebrate sense of place and belonging
Feel in control and able to plan ahead

One way these could be allocated might be as follows:

Table 7: Completed Matrix of States of Community Resilience
Breakthrough

Breakeven

Breakdown

People

Feel excited by change;
take risks; active learning

Feel in control and able
to plan ahead

Feel isolated and cautious

Culture

Creative,
embracing
diversity, open to change

Celebrate sense of place
and belonging

Passive consumption
mass culture

Economy

More localised economy
creating virtuous economic
circles

Diverse enterprises and
organisations

Links

Pro-active
crosscommunity collaboration

Networking
minded folk

with

like-

of

Too many eggs in one
basket, lack of local control
Inward looking, each for
themselves

This activity can provide an excellent opportunity for a group to discuss and enhance their
understanding of these three states of resilience for each of the dimensions. However, prior
to carrying out this exercise, it is likely to be helpful for the group to watch an explanatory
animation such as: Su r f i n g t h e Wav es of Ch an ge 1 which explains this concept.
The next stage would be for the group to assess the state of resilience of their local
community for each dimension. For each dimension of the compass, they would give their
community a score from 1 to 9 (with scores 1-3, 4-6 and 7-9 corresponding to a breakdown,
breakeven or breakthrough state of resilience).
Crucially, they would also list reasons for this assessment –‘why not a score of 1?’, ‘why not
a score of 9?’ – For each dimension. They would also be asked for ideas as to how they

1

https://www.youtube.com/watch?v=Mdv_iAa5rnk
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could make their score better for each dimension, including what barriers need to be
overcome and how.
Figure 26: ‘H-form’ for self assessment of state of resilience

This could lead on to a guided exercise to plan and prioritise next steps, including who needs
to do what by when. This could then be printed out as a group action plan.
Where time permits, we propose that users of the tool should be encouraged to inform their
qualitative assessment by considering some of the quantitative indicators outlined above.
Specifically, we suggest consideration of the following –although this would need to come
with a ‘health warning’ regarding the limitations of any quantitative indicator considered in
isolation:
1. Healthy Engaged People –Participation Index
2. Localized Economy within ecological limits –Local Economic Impact/Beneficiary per
annum
3. Cross-community links - External networking with other initiatives
4. Creative inclusive culture –Participant Bridging Index
Many groups may find it difficult to provide all the relevant data required. But, where they do
have data available, or can make sensible estimates, the tool can make quantification of
these indicators straightforward by calculating them from data input by the group as follows:





Number of participants active in running group activities
Number of local people who benefit from CBI activities
Annual turnover of CBI and any associated enterprises
Estimated annual financial savings made by beneficiaries as a result of CBI
activities (this will need clear explanation, as in the Data Assessment Sheet, to
ensure that users understand the idea of reducing local economic leakage)
 Annual value of in-kind labour contributed by CBI participants
 A list of other similar groups with which the CBI has a relationship, and the
importance attached to this relationship
 An estimate of how many of the active participants previously new each other prior
to becoming involved with the CBI, using the scale: a. Almost none/ None at all; b.
Less than half ( < 50%); c. About half (≈ 50%); d. More than half ( > 50% but <
100%); e. Almost all (≈ 100%)
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The tool will be able to use the data to produce indicators that are ranked as a percentile of
the indicators from all other initiatives that are included in the database –i.e. initially; this will
provide a ranking in comparison with the 63 TESS case studies. Assumptions will need to be
made, and explained, for the range of states of community resilience that this may represent.
This tool could also be made available as a downloadable resource, together with facilitation
notes, to enable it to be run as a day or half-day workshop session.
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Part II: Carbon Reduction Scoreboard
2. Introduction to the Carbon Reduction Scoreboard
With the aim of understanding the potential contribution of community-based initiatives to the
transition towards a sustainable and low-carbon society, the Measuring, Reporting and
Verification (MRV) framework was developed within the TESS project (Deliverable D2.1).
Previously, a cross-sectoral framework for GHG accounting of community-based initiatives
had been missing. Here we have adopted the existing GHG Protocol for Project Accounting
(Greenhalgh et al. 2005) to the specificities of local initiatives, so the reduction potentials are
based upon a solid reference scenario, i.e. the expected behaviour of the average population
in the absence of the implemented initiative.
In the following sections, we develop this framework further into applicable methods for
quantifying the wide range of activities of the selected community-based initiatives. We
therefore provide tailor-made methodologies for initiatives engaged in activities across the
transport, waste, food and energy domains. Results for the selected community-based
initiatives will be shown as through a scoreboard (in form of comparable tables and plots),
allowing a comparison of initiatives’ performance across the defined activities and domains. It
further provides CBIs with the relevant information to evaluate their work and assess their
impact in terms of GHG emissions reductions. The scoreboard thus aims at summarizing the
results in an easily understandable and concise way.

2.1

General Principles

The guidance for the quantification of emissions reductions of community-based initiatives
was provided by the GHG Protocol for Project Accounting (Greenhalgh et al. 2005). This
protocol was followed closely to implement specific carbon accounting concepts for the
relevant set of activities defined from the group of selected CBIs. In the following, the core
carbon accounting concepts used for the methodology are briefly outlined (see D2.1 for a
more detailed description):
For each activity, products and services were identified, and their primary or intended and
secondary or unintended effects on GHG emissions compiled. Subsequently, baseline
candidates that represent the provision of the same products and/or services as the activities
under analysis in a business-as-usual scenario were identified. Then, the avoided emissions
are quantified by subtracting the GHG emissions caused by the key activities of the CBIs
from the emissions which would have been caused in the absence of the respective initiative.
Thus, the aim here is not to apply a complete Life Cycle Assessment (LCA) for each CBI but
rather to develop a simplified method so that initiatives can estimate the emissions of their
activities in a rigorous manner, given a limited amount of input data.
The six accounting principles, as suggested by the Protocol for Project Accounting
(Greenhalgh et al. 2005), are considered when applying the methodology:
1. Relevance: data, methods, criteria and assumptions used in the study shall represent
only the information that is necessary for decision-making.
2. Completeness: all relevant information needed for an appropriate assessment of
GHG reductions shall be included in the analysis, e.g. all relevant effects and
baseline candidates.
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3. Consistency: different GHG accounting projects shall use the same data, methods,
criteria and assumptions in order to allow meaningful comparisons.
4. Transparency: accounting shall be documented clearly and sufficiently in order to
allow reviewers to assess the credibility and reliability of the process, e.g. specify
inclusions/exclusions and assumptions made and provide references.
5. Accuracy: calculations should not provide any systematic bias and be as accurate as
possible.
6. Conservativeness: it is preferable to underestimate rather than to overestimate the
GHG reductions of the activities.

2.2

Considered GHG-relevant activities

D2.1. provided a first overview of the GHG-relevant activities to be included into the
assessment. In the course of this deliverable, some necessary changes were included as a
result of a more detailed insight into the specificities of the case studies. Therefore, the
anticipated list of activities has been developed further. For instance, the previously termed
“Waste” domain in D2.1 has been renamed here as “Goods and Materials”, including the
following set of new activities:
 Repairing, Reusing and Upcycling
 Recycling
The reason for this change is to better account for the production or provision of recycled or
reused goods and materials, beyond a simpler concept of waste management. Further
details are provided in the respective chapters of this domain.
The activity “Provision of Infrastructure for the Transport of Persons” was excluded because
only two CBIs were involved in this activity and, after the finalization of the case-study
database, a data gap on GHG-relevant input data was revealed as they had not started their
work. Similarly, the activity “Composting” was excluded from the analysis, since the
respective initiative had not started its activities. The final list of activities is shown in Table 8.

Table 8: Activities of community-based initiatives for which a concept for the
quantification of GHG emissions reductions has been developed
Domain

Activity

Service/Product provided

Transportation of Goods

Sustainable Transport of light weight goods

Provision of Transport to Persons

Sustainable personal transport

Provision of Food

Provision of locally grown organic produce

Provision of Infrastructure for Local
Food Markets

Provision of locally grown organic produce

Redistribution of Food

Saving food from businesses and avoiding food
waste at home

Provision of Meals

Provision of vegetarian and/or vegan meals

Repairing, Reusing, Upcycling

Repair, reuse or upcycle of goods and materials

Recycling

Recycle of materials

Transport

Food

Goods and
Materials

Provision of heat from more sustainable energy
sources
Provision of electricity from more sustainable
energy sources

Provision of Heat
Energy
Provision of Electricity
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Data sources

The use of external data sources, e.g. Emission Factors (EFs)2, necessary for the GHG
accounting was outlined in D2.1. For this deliverable they have been revised and updated to
ensure consistency with the data provided by the case studies. The system boundaries and
the definition of baseline scenarios have then been adjusted accordingly. The adjustments in
data sources used and baseline scenarios constructed for each of the activities are
discussed, when applicable, in more detail in the respective sections.
CO2 equivalents3 (CO2e) are applied throughout the deliverable in order to achieve a
common unit of GHG that includes other greenhouse gases such as CH4 or NOx.
To ensure robustness in the quality of the external data that is used (e.g. of EFs), we
prioritize peer-reviewed literature over reports of organizations and institutions and existing
online calculation tools. The latter are available for different activities, or on the scale of
households (as described in Deliverable 2.1), but often exhibit poor transparency of the
underlying data sources or assumptions.
Data from the CBIs have been obtained through direct surveys (see also Deliverables 2.2
and 2.3). For reasons of data privacy we anonymize their names using codes. The first
letters of the codes refers to the country, which is relevant for some calculations. The codes
and descriptions of the CBIs can be found in the Annex (Table 54).

2.4

Structure of the sections

The following chapters define the GHG accounting methodology for the 11 activities defined
in the 4 domains, and are structured as follows:






Description of the activity
Boundaries of calculation
Identifying the baseline scenario
Method for the quantification of the baseline scenario and the project activity
Data sources (full data sources on EFs are provided in the Annex). One calculation
example is provided for each activity at the end of this section

This methodological section is followed by the presentation and discussion of the results of
all 11 activities, including a discussion on the sensitivity of the results towards key input data.
Limitations of the approach are then highlighted and conclusions drawn. The annex provides
further details on the applied data sets.

3. Methods of Domain Transport
3.1

Activity: Transportation of Goods

3.1.1 Description of Activity
Activities included are related to the transportation of light weight goods. Typical examples
include urban bicycle courier services that provide small quantities of cargo. A reduction in

2

Emission Factors (EFs) represent the average emission rate of a given source relative to units of activity (e.g.
the emissions arising from the production of a certain quantity of a product).
3
They represent the amount of CO2 which would functionally cause the same level of global warming when
emitted into the atmosphere.
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GHG emissions is achieved through the use of non-fossil fuel driven vehicles, as opposed to
motorized vehicles.

3.1.1 Identifying the Baseline Scenario
It is anticipated that markets for messenger bicycle services (for light weight goods) partly
overlap with those of cars due to the similar spatial coverage and travel speed in urban
areas, despite the fact that the delivery ranges and the weight and volume capacity of goods
might differ (Gruber et al. 2014). With this in mind, we chose cars –average-sized car driven
with conventional fuel- as a baseline scenario for motorized messenger services.
For the project activity, bicycles, electric bicycles, electric scooters and electric cars are
considered as an option. The use of cargo bikes, already common in Europe (Lenz & Riehle
2013), further enhances the cargo weights of bike messenger services, thus creating a
stronger overlap with the market of car messengers. We therefore integrate cargo bikes into
the category 'bicycle'.

3.1.2 Boundaries of Calculation
The production of vehicles was previously excluded from the framework of Deliverable 2.1.
However, literature shows that a considerable amount of the emissions related to
transportation is emitted during the production process, although this differs greatly between
electric and combustion vehicles (Hawkins et al. 2013; Nealer & Hendrickson 2015). GHG
emissions from the production of cars make up for 19% of the emissions emitted throughout
its whole life cycle, and can be twice as high for a battery-driven electric car (Hawkins et al.
2013)4. The use stage emissions for electric cars vary significantly from country to country,
depending on the share of different energy sources in their energy mix (see Table 21,
Annex).
Therefore, the following processes are included in the activity’s boundary:
 Fuel combustion from vehicle use
 Production of vehicles
Excluded processes are:
 The planning effort by the CBI to coordinate the trips (e.g. maintaining a bureau for
the initiative).
 Fossil fuel extraction, processing and refinement
 Production and maintenance of installations for electricity generation (for the
generation of electricity for electric vehicles)
 Production and maintenance of infrastructure for mobility

The first of these excluded processes is expected to be very similar for both the baseline and
project activity scenarios (i.e. the counterfactual scenario will also need infrastructure for the
deployment of its activity); consequently, it is not expected to play a significant role in the
results. The inclusion of the second and third excluded processes could presumably
increase the emissions attributed to the use of conventional fossil fuel-based vehicles and
4

Based on a life span of 150.000 km for both vehicle types.
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the use of electric vehicles, respectively. The emissions from these two elements are, in any
case, lower than the direct emissions arising from the combustion of fossil fuels and the
production of electricity. Also their contribution to the calculated emissions reductions, when
electric cars are run in the project activity, are expected to roughly cancel each other out; in
the absence of electric cars in the project activity, this exclusion is expected to add to the
conservativeness of the results, since the baseline scenario emissions (i.e. use of fossil fuels
for the transportation) would be lower. The production and maintenance of infrastructure for
mobility is assumed to be the same for both scenarios.

3.1.3 Method for the Quantification of the Baseline Scenario and the Project
Activity
For the emissions of electric vehicles during the use phase (scopes 1 and 2), it is assumed
that initiatives use the electricity from their respective national electricity grid. For initiatives
using bicycle transport in their activity, the production of the vehicle is considered (Cherry et
al. 2009). Emission factors from the production phase of other vehicles are calculated
through the ratio of the use phase from DEFRA (2015) and the life cycle data from ProBas
(2016) as follows:

Where

𝐸𝐸𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 =

𝐸𝐸𝐸𝐸𝑢𝑢𝑢𝑢𝑢𝑢 (𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷) ∗ 𝐸𝐸𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 (𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃)
EFuse (𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃)

𝐸𝐸𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 represents the emission factor from the production of vehicles (kg CO2e/km).
𝐸𝐸𝐸𝐸𝑢𝑢𝑢𝑢𝑢𝑢 represents the combustion emissions from the use phase of vehicles (kg CO2e/km).
(𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷) and (𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃) indicate the data source (see Table 21, Annex).

For the quantification of emission balances, emissions from both the baseline and the project
activity scenarios are calculated by multiplying the emission factors of the considered vehicle
by the distance travelled:

Where

𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 𝐸𝐸𝐹𝐹𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 ∗ 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 are baseline emissions (kg CO2e).

𝐸𝐸𝐹𝐹𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 is the emission factor that accounts for the emissions per distance travelled for the baseline activity (kg
CO2e/km).
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 is the distance travelled for the activity (km).

Where

𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎 = 𝐸𝐸𝐹𝐹𝑎𝑎𝑎𝑎𝑎𝑎 ∗ 𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑

𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎 are the emissions from the activity (kg CO2e).

𝐸𝐸𝐹𝐹𝑎𝑎𝑎𝑎𝑎𝑎 is the emission factor that accounts for the emissions per distance travelled for the project activity (kg
CO2/km).
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 is the distance travelled for the activity (km).

Emissions reductions (kg CO2e) are then calculated as the difference between baseline emissions and
project activity emissions:
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𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − 𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎

3.1.4 Data Sources
Emission factors applied for different vehicles are shown in Table 21 (Annex). The emissions
arising from production are included for all vehicles. For electrical vehicles, emissions from
the use phase are calculated using the national average emissions per kWh of electricity
produced. This is quantified using the emissions of each energy source, weighted by the
fraction of use:

𝑛𝑛

Where

𝐸𝐸𝐸𝐸 = � 𝐸𝐸𝐹𝐹𝑖𝑖 ∗
𝑖𝑖=1

𝐸𝐸𝑖𝑖
𝐸𝐸𝑡𝑡𝑡𝑡𝑡𝑡

𝐸𝐸𝐹𝐹𝑖𝑖 is the emission factor of a particular energy source i in a country (kg CO2e/kWh)
𝐸𝐸𝑖𝑖 is the energy used from the considered energy source (kWh).

𝐸𝐸𝑡𝑡𝑡𝑡𝑡𝑡 represents the total energy used nationally (kWh).

The emission factor used for the production of electric vehicles is taken from Hawkins et al.
(2013), which is almost double than the value previously presented in other studies (Baptista
et al. 2010; Notter et al. 2010; Samaras & Meisterling 2008) due in part to higher batteryrelated impacts and the inclusion of electronic components that weren’t previously
considered 5 .
Data on emissions from specific energy technologies (kg CO2e/kWh) are taken from IPCC
(2011). Emission factors of electric cars for the use phase are then computed through an
estimation of the electric energy consumed per distance driven from Granovskii et al. (2006).
Only a minor fraction of transport distances are covered by cargo bikes; as they represent
comparable materials, the EF of bicycles is also applied for cargo bikes.

5

Battery recycling is not included for EFs of electric cars. This could lower the total GHG emissions caused by
batteries; however the potential varies strongly between different recycling technologies (Nealer & Hendrickson
2015).
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Calculation example for ESP3:
This CBI is engaged in the provision of courier services; the initiative provided as input data

for transportation 84480 and 15840 km by bicycle and electric motorcycle per year,
respectively. The baseline emissions are calculated as the multiplication of the total distance
covered times the EF of the vehicle considered for the baseline scenario –an average diesel
car, with an EF of 0.2113 kg CO2e / km:
𝐸𝐸𝑏𝑏𝑏𝑏𝑠𝑠𝑒𝑒 = 100320 km * 0.2113 kg CO2e / km = 21203.8 kg CO2e

The project activity scenario is analogously calculated by multiplying the different distances
travelled by their corresponding mode of transport EF:
𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎 = 84480 km * 0.0047 kg CO2e / km + 15840 km * 0.0284 kg CO2e / km = 847. 5
kg CO2e

The emissions reduced are obtained by subtracting the baseline and project activity
scenarios:
𝐸𝐸 = 21203.8 - 847. 5 = 20356.3 kg CO2e

3.2

Activity: Provision of Transport to Persons

3.2.1 Description of Activity
Activities included are active in the provisioning of transport to persons. Typical examples
include the promotion of sustainable modes of transportation, e.g. cycling instead of driving a
car. A reduction in GHG emissions is achieved by avoiding fossil fuel-driven vehicles.

3.2.1 Identifying the Baseline Scenario
GHG emissions from personal mobility depend on a high number of factors like the
composition of modes of transport, fuel type used, individual habits of travel and others.
Therefore, identifying verifiable data on the baseline scenario is difficult. We assume that in
the absence of the activity people would use vehicles according to the national average
mode of transportation for short distances.

3.2.2 Boundaries of Calculation
Similarly to the activity “Transport of Goods”, we include the production of electric and
combustion vehicles for both the baseline and project activity scenarios. The following
processes are included in the activity’s boundary:
 Production of vehicles
 Fuel combustion from vehicle use
Excluded processes are:
 The planning effort of the CBI to coordinate the trips (e.g. maintaining a bureau for
the initiative)
 Emissions caused to reach the respective vehicle (e.g. reaching the public
transportation)
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 Fossil fuel extraction, processing and refinement
 Production and maintenance of installations for electricity generation (for the
generation of electricity for electric vehicles)
In some cases, there could be emissions caused before reaching the public transportation
(e.g. driving the car a small distance to the train station), but this consideration is expected to
play a very minor role. The reasoning for the rest of the excluded processes is identical to the
ones presented for the “Transport of Goods activity”, which was discussed in section 3.1.2.

3.2.3 Method for the Quantification of the Baseline Scenario and the Project
Activity
The baseline emission factors are calculated from the average modes of transportation,
weighted by the passenger kilometers each mode presents. In other words, the emission rate
per kilometer of the baseline scenario is constructed through the performance standard
approach. Emissions for the baseline scenario are calculated as follows:
𝑛𝑛

𝐸𝐸𝐹𝐹𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = �
𝑖𝑖

Where

𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑏𝑏𝑏𝑏𝑏𝑏𝑒𝑒𝑖𝑖
∗ 𝐸𝐸𝐹𝐹𝑖𝑖
𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑏𝑏𝑏𝑏𝑏𝑏𝑒𝑒𝑡𝑡𝑡𝑡𝑡𝑡

𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 𝐸𝐸𝐹𝐹𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 ∗ 𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎

𝐸𝐸𝐹𝐹𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 is the emission factor for the baseline activity (kg CO2/km).

𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑏𝑏𝑏𝑏𝑏𝑏𝑒𝑒𝑖𝑖 is the distance travelled per person by the individual mode of transport i (km).

𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 is the total distance travelled per person (km).

𝐸𝐸𝐹𝐹𝑖𝑖 is the emission factor of the individual mode of transport i (kg CO2/km).
𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑎𝑎𝑎𝑎𝑎𝑎 is the total distance travelled per person in the project activity (km).

Emissions of the project activity are quantified as follows:
𝑛𝑛

Where

𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎 = � 𝐸𝐸𝐹𝐹𝑖𝑖 ∗ 𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑎𝑎𝑎𝑎𝑡𝑡𝑖𝑖
𝑖𝑖

𝐸𝐸𝐹𝐹𝑖𝑖 is the emission factor for the mode of transport i (kg CO2e/km)

𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑎𝑎𝑎𝑎𝑡𝑡𝑖𝑖 is the distance travelled by mode of transport i (km).

Finally, total emissions avoided (kg CO2e) are then calculated as the difference between the
baseline and project activity emissions:
𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − 𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎

3.2.4 Data Sources
In the table below the modal split of the different modes of transport for the considered
countries is presented.
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Table 9: Modal split for the prevailing modes of passenger transport (EC 2014).

Country

Cars (%)

Tram
(%)

and

metro Buses
and
Rail (%)
coaches (%)

Germany

84.6

1.5

5.6

8.4

Spain

79.4

1.5

13.5

5.6

Italy

78.9

1

14

6.1

Romania

76.3

7.2

12

4.5

Finland

84.4

0.7

9.7

5.2

UK

84.7

1.5

5.7

8

The emission factors for each mode of transportation are provided in Table 22 (Annex). The
emission factors were derived from DEFRA (2015) and if necessary, recalculated by applying
the average occupation rate obtained by EC (2014). The ratio between emissions caused by
the use and those caused by production of the respective vehicles is provided through
ProBas (2016). Production of electric bicycles and electric motorbikes were taken from
Cherry et al. (2009) and the use stage emissions from electric bicycles and electric
motorbikes from Notter et al. (2010)6.

6

Battery recycling is not included for EFs of electric cars. This could lower the total GHG emissions caused by
batteries; however the potential varies strongly between different recycling technologies (Nealer & Hendrickson
2015).
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Calculation example for ITA6:
This CBI is engaged in the promotion of cycling; the initiative provided as input data for

transportation 167330 km cycled within one year.
First, the EF of the baseline scenario is calculated. For this, we account for the average
mode of transportation in Italy (considering the data presented above in Table 9) with their
corresponding EF (Table 22, Annex). This yields the following EF:
EF = 0.789 * 0.1229 kg CO2e / pkm + 0.010 * 0.0604 kg CO2e / pkm + 0.140 * 0.1165
kg CO2e / pkm + 0.061 * 0.0329 kg CO2e / pkm = 0.1158 kg CO2e / pkm
In a next step, the baseline emissions are calculated as the multiplication of the total
distance covered times the calculated EF of Italy’s average personal transport:
𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 167330 pkm * 0.11589 kg CO2e / pkm = 19391.9 kg CO2e

The emissions caused by the project activity are calculated by multiplying the total distance
travelled by the corresponding EF of a bicycle:
𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎 = 167330 pkm * 0.0047 kg CO2e / pkm = 786.5 kg CO2e

The emissions reduced are obtained by subtracting the baseline and project activity
scenarios:
𝐸𝐸 = 19391.9 - 786.5 = 18605.4 kg CO2e
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4. Methods of Domain Food
4.1

Activity: Provision of Food

4.1.1 Description of Activity
The initiatives engaged in provision of food are mainly active in the area of growing and
distributing locally produced organic food (e.g. fruits and vegetables). A reduction in GHG
emissions is expected for example by reduced distances for transport, packaging and less
use of fertilizers7 .

4.1.1 Identifying the Baseline Scenario
It is assumed that in the absence of the activity the beneficiaries of the CBI would buy the
type of food according to the national average. To establish this we consider the market
share of conventional and organic food supply for each country. Therefore, the performance
standard procedure is applied, which differs from the project-specific procedure that was
selected for D2.1. We chose to base the calculations on the national average because we
found it difficult to obtain representative information about consumer habits from the
initiatives.

4.1.2 Boundaries of Calculation
The following processes are included into the calculations of the baseline and the project
activity scenarios:





On-site agricultural activities
Transport upstream of farm gate
Transport from farm gate to retail
Wholesale and retail

Excluded Processes are:
 Production of machinery and tools
 Combustion emissions from the extraction of fuels
 Transportation of consumers to market
The production of machinery and tools is not expected to play a significant role in the overall
emissions and is assumed to be very similar for both the baseline and project activity
scenarios. Excluding the second process –combustion emissions from the extraction of fuelsadds to the conservativeness of the results, since a decrease in the use of fossil fuelintensive products is expected in the project scenario. The transportation of consumers to the
market is left out of the boundaries of the calculation; however, it is important to mention that,
if beneficiaries traveling to the CBI for food produce do not reduce their transport to the
conventional market (e.g. many products might not be supplied by the CBI), there could be a
potential rebound effect in personal transportation. This rebound effect will be further
discussed later on.

7

This expectation might not be the case for specific CBIs. The potential to reduce GHG through organic systems
is further discussed in section 3.1.5.
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4.1.3 Method for the Quantification of the Baseline Scenario and the Project
Activity
The baseline scenario considers the organic and conventional emissions associated with the
production of food and the market share of both types of production for any given country.
For the production of conventional food items, the following calculations are performed:
𝑛𝑛

𝐸𝐸𝑐𝑐−𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = � 𝑚𝑚𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑐𝑐−𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑖𝑖 ∗ 𝑆𝑆𝑐𝑐
𝑖𝑖

𝑛𝑛

𝐸𝐸𝑐𝑐−𝑤𝑤𝑤𝑤 = � 𝑚𝑚𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑐𝑐−𝑤𝑤𝑤𝑤𝑖𝑖 ∗ 𝑆𝑆𝑐𝑐
𝑖𝑖

𝑛𝑛

𝐸𝐸𝑐𝑐−𝑡𝑡𝑡𝑡 = � 𝑚𝑚𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑐𝑐−𝑡𝑡𝑡𝑡𝑖𝑖 ∗ 𝑆𝑆𝑐𝑐
𝑖𝑖

𝐸𝐸𝑐𝑐 = 𝐸𝐸𝑐𝑐−𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 + 𝐸𝐸𝑐𝑐−𝑤𝑤𝑤𝑤 + 𝐸𝐸𝑐𝑐−𝑡𝑡𝑡𝑡
Where
𝐸𝐸𝑐𝑐−𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 , 𝐸𝐸𝑐𝑐−𝑤𝑤𝑤𝑤 and 𝐸𝐸𝑐𝑐−𝑡𝑡𝑡𝑡 represent the emissions associated to the production, wholesale and retail and postfarm transport stages, respectively (kg CO2e).
𝐸𝐸𝑐𝑐 represents the total emissions associated to producing conventional food items (kg CO2e).

𝑚𝑚𝑖𝑖 represents the mass of a particular food type i (kg).

𝐸𝐸𝐹𝐹𝑐𝑐−𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑖𝑖 , 𝐸𝐸𝐹𝐹𝑐𝑐−𝑤𝑤𝑤𝑤𝑖𝑖 and 𝐸𝐸𝐹𝐹𝑐𝑐−𝑡𝑡𝑡𝑡𝑖𝑖 represent the emission factors associated to the production, wholesale and retail
and post-farm transport stages, respectively (kg CO2e/kg).
𝑆𝑆𝑐𝑐 represents the national share of conventionally produced food (%).

For the production of organic food items, the production and post-farm gate transportation
are considered as follows8:
𝑛𝑛

𝐸𝐸𝑜𝑜−𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = � 𝑚𝑚𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑜𝑜−𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑖𝑖 ∗ 𝑆𝑆𝑜𝑜
𝑖𝑖

𝐸𝐸𝑜𝑜−𝑡𝑡𝑡𝑡 = 𝐸𝐸𝐸𝐸𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑝𝑝𝑖𝑖 ∗ 𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑖𝑖 ∗ 𝑆𝑆𝑜𝑜
𝐸𝐸𝑜𝑜 = 𝐸𝐸𝑜𝑜−𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 + 𝐸𝐸𝑜𝑜−𝑡𝑡𝑡𝑡

Where
𝐸𝐸𝑜𝑜−𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 and 𝐸𝐸𝑜𝑜−𝑡𝑡𝑡𝑡 represent the emissions associated to the organic production and post-farm transport stages,
respectively (kg CO2e).

8

Organic food is presented in both conventional (e.g. supermarkets) and in non-conventional markets (e.g. a
small town’s local market). For the former case, the life cycle stages of wholesale and retail play a relevant role,
whereas for the latter the emissions associated to storing, packaging and refrigerating products are not present.
As a consequence of this, the wholesale and retail stages are deliberately left out of the calculations of the
organic food production component. Consequently, the emissions calculated for the baseline scenario are lower,
which adds to the conservativeness of the overall calculated emissions reductions.
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𝐸𝐸𝑜𝑜 represents the total emissions associated to producing organic food items (kg CO2e).

𝑚𝑚𝑖𝑖 represents the mass of a particular food type i (kg).

𝑆𝑆𝑜𝑜 represents the national share of organically produced food (%).

𝐸𝐸𝐹𝐹𝑜𝑜−𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑖𝑖 represents the emission factor associated to the organic production stage (kg CO2e/kg).

𝐸𝐸𝐸𝐸𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑝𝑝𝑖𝑖 represents the emission factors associated to post-farm transportation (kg CO2e/km)
𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑖𝑖 represents the distance travelled by each vehicle i (km).

The baseline scenario emissions are calculated as the addition of the conventional and
organic components calculated:
𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 𝐸𝐸𝑐𝑐 + 𝐸𝐸𝑜𝑜
For the project activity scenario the organic production and transportation are considered
similarly to the previously shown calculation –with the exception that the market share is no
longer included in the calculation:
𝑛𝑛

𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎−𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = � 𝑚𝑚𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑜𝑜−𝑝𝑝𝑝𝑝𝑝𝑝𝑑𝑑𝑖𝑖
𝑖𝑖

𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎−𝑡𝑡𝑡𝑡 = 𝐸𝐸𝐸𝐸𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑝𝑝𝑖𝑖 ∗ 𝑑𝑑𝑑𝑑𝑑𝑑𝑡𝑡𝑖𝑖

𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎 = 𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎−𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 + 𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎−𝑡𝑡𝑡𝑡
Finally, the emissions avoided by the CBI are calculated as the difference between the
baseline and project activity emissions:
𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − 𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎
In the following table a summary of the different steps considered is presented.

Table 10: Summary of the construction of the baseline and project activity scenarios
Production

Wholesale and Retail

Transport from farm
gate to market

Baseline scenario
(conventional and organic
production)

EFs from Tilman & Clark
(2014) (conventional)

EFs as a percentage of
conventional production
(Weber & Matthews 2008)

EF as a percentage of
conventional production
(Weber & Matthews 2008)

Project Activity
(organic production)

EF as a percentage of the
conventional production
based on Lynch et al.
(2011) and Meier et al.
(2015)

Zero emissions assumed

4.1.4 Data Sources

9

Assuming zero emissions from storing, refrigerating and packaging by the CBIs.
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Distance travelled by type
of vehicle multiplied by EF
from DEFRA (2015) for
the corresponding type
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To calculate the baseline scenario, data on the share of organic and conventional food sales
is obtained from FIBL and IFOAM (2015), see Table 11. The missing data for the UK was
obtained from the Soil Association (2014).

Table 11: Market share of Organic food in the countries with TESS case studies
(data: FIBL and IFOAM (2015) and Soil Association (2014)
Country

Market share (%)

Romania

0.70

Spain

1.00

UK

1.30

Finland

1.60

Italy

2.00

Germany

3.70

As shown in Table 24 (Annex), emission factors of conventional non-local food were applied
from Tilman & Clark (2014) 10. They are based on 120 publications on LCA of agricultural
products, which consider all agricultural emissions that occur until farm gate, including
transportation and excluding emissions from land-use change 11. The transport emissions that
take place from farm gate to retail and emissions from the wholesale-retail sector are taken
from Weber & Matthews (2008) 12.
The organic production emission factors are retrieved from Lynch et al. (2011) and Meier et
al. (2015), who provide a review on these factors for food produced in organic and
conventional systems. Emission factors provided by Lynch et al. (2011) per category (e.g.
vegetables) were split into the different food types (e.g. tomato, lettuce) according to data of
the cited literature. The food categories were then regrouped to better match the categories
provided by Tilman & Clark (2014), and the diverging emission factors have been averaged
per food category (see Table 24, Annex). It should be noted that large uncertainties still exist
on the differences in the emissions associated with the two different production modes. As
Meier et al. (2015) concludes from a review of LCA studies, this is mainly due to
uncertainties in nitrogen fluxes 13 and the narrow system boundaries regarding the
environmental impacts. Also, carbon-sequestration due to more conservative soil treatments
have been neglected in some of the publications included in the reviews Lynch et al. (2011)
and Meier et al. (2015). This could lead to a possible bias, i.e. underestimating emissions
reductions for organic farming.

10
Emission factors per kg of food type (as CO2e) were sent by the author Mike Clark on October 30th 2015. Data
were averaged for tropical and temperate fruits to match the categories developed for the data on organic
production.
11
The indirect agricultural GHG emissions related to land conversion add up to a similar amount as the total
direct emissions of the agricultural sector (Smith et al. 2014) and are therefore significant. However, half of the
initiatives considered in this activity are urban gardening and allotment schemes that do not compete with
conventional agriculture for land; in order to have a single method that encompasses all the food provisioning
initiatives, indirect land use emissions are not included in the analysis.
12
Based on data from U.S. households of 1997. Although the data applied in this study is not up-to-date, the
analysis by Weber and Matthews is still a scarce example of a systematic analysis of transport emissions related
to the distribution of a wide range of food types. Emissions caused by the delivery to stores are excluded.
13
For organic production, studies often apply nitrogen emissions associated with conventional production.
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Finally, the emissions associated to transportation from farm gate to market are calculated
for the organic production system, based on the vehicle type and distance travelled data that
is provided by the CBI.
In the respective section of the Annex a full compilation of EFs for the different stages is
presented.

Calculation example for SCO5:
This CBI is engaged, amongst other activities, in the provision of food; the initiative provided
as input data the provisioning of 378 kg of vegetables in one year. The transportation
reported –farm gate to market- was 129 and 97 km by an average and a large size diesel
car, respectively.
For the baseline scenario, we account for the market share of conventional and organic food
production, i.e. we consider that, based on UK’s organic market share of 1.3%, 373.1 and
4.9 kg were produced by conventional and organic methods, respectively.
For the conventional produce we consider the life cycle stages of conventional food
production, wholesale and retail and post-farm gate transportation (transportation prior to
the farm gate is already included in the food production stage). The EFs for these stages,
provided in Table 24 (Annex), are multiplied by the amount of vegetables grown:
Conventional production = 373.1 kg * 0.468 kg CO2e / kg = 174.6 kg CO2e
The EFs for the wholesale and retail and transportation stages are provided as percentages
of the conventional production stage EF:
Conventional wholesale and retail = 373.1 kg * 0.468 kg CO2e / kg * 0.1717 = 30.0 kg
CO2e
Conventional transportation = 373.1kg * 0.468 kg CO2e / kg * 0.1721 = 30.1 kg CO2e
The addition of these three stages provides the total emissions of the conventional life cycle
(234.7 kg CO2e.)
The organic life cycle (within the baseline scenario) considers the stages of production and
transport. As discussed in the methodological section the omission of the retail stage adds
to the conservativeness of the results by reducing the amount of emissions present in the
baseline scenario (see section 4.1.3). The organic production stage emissions are
calculated as a percentage of the conventional emissions (Table 24, Annex), while the
transportation data from the CBIs is used to calculate the organic transportation:
Organic production (baseline scenario) = 4.9 kg * 0.468 kg CO2e / kg * 0.74 = 1.7 kg
CO2e
Transportation for organic produce (baseline scenario) = 0.013 * (129 km * 0.2113 kg CO2e /
km + 97 km * 0.2611 kg CO2e / km = 0.7 kg CO2e
The addition of these two stages provides the total emissions of the organic life cycle (2.4 kg
CO2e).
The baseline scenario is the addition of the two described components:
𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 234.7 + 2.4 = 237.1 kg CO2e

The emissions of the project activity –which account for the organic production and the
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initiative’s transportation-, are calculated as follows:

Project activity organic production = 378 kg * 0.468 kg CO2e / kg * 0.74 = 130.9 kg
CO2e
Project activity transport = 129 km * 0.2113 kg CO2e / km + 97 km * 0.2611 kg CO2e /
km = 52.6 kg CO2e
Total project activity = 130.9 + 52.6 =183.5 kg CO2e
The total emissions avoided are obtained by subtracting the baseline and project activity
scenarios:
𝐸𝐸 = 237.1 - 183.5 = 53.6 kg CO2e

4.2

Activity: Provision of Infrastructure for Local Food Markets

4.2.1 Description of Activity
The initiatives are mainly active in the area of (re-)distributing food. Initiatives provide food
that is not produced by themselves, but acquired from different (i.e. more than one)
producers and then (re-) distributed. This includes for example “purchasing groups”, which
are informal community groups that get together and place large orders of local organic food
directly from the supplier. A reduction in GHG emissions is expected through an increase in
the demand of organic food production that these organizations generate. This is based on
the assumption that these initiatives, through large orders, manage to lower the price of
organic products and allow a higher number of citizens to purchase these products.

4.2.1 Identifying the Baseline Scenario
While it may be argued that the food supplier could have sold their goods elsewhere without
the CBIs’ infrastructure, the effect the initiatives have on substantially lowering the prices of
the organic produce they supply, by ordering large quantities from their providers, should be
acknowledged. It is assumed that in the absence of this initiative a large percent of
beneficiaries could not afford organic produce at their regular markets. For the calculation of
GHG emissions, it is assumed that in the absence of the activity beneficiaries of the CBI
would buy the type of food according to the national average, i.e. the market share of
conventional and organic food production.
It should be noted that other baseline scenarios could have been chosen. For instance, a
baseline scenario that could potentially improve the comparability would be in regards to
another type of standard market infrastructure. However, gathering data on the functioning of
a business-as-usual market and identifying the differences with CBIs would be very difficult.
We therefore attempt to estimate the effect the initiative’s activity has on increasing the
demand for organic food production, and limit the carbon accounting to this aspect.
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4.2.2 Boundaries of Calculation
Since we assume these initiatives produce an increase in the demand of organic food
production, the boundary for the baseline scenario includes the same processes as
described in the previous activity, “provision of food”:





On-site agricultural activities
Transport upstream of farm gate
Wholesale and retail
Transport from farm gate to retail

Excluded Processes include:
 Production of machinery and tools
 Combustion emissions from the extraction of fuels
 Transportation of consumers to market
The reasoning for the excluded processes is identical to the ones presented in the “Provision
of Food” activity, which was presented in section 4.1.

4.2.3 Method for the Quantification of the Baseline Scenario and the Project
Activity
As mentioned in the previous section, baseline emissions are quantified using the same
approach as for the activity “Provision of food”. Organic production is assumed for the project
activity. For the calculation of emissions reductions please refer to section 4.1.3.

4.3

Activity: Redistribution of Food

4.3.1 Description of Activity
The initiatives engaged in this activity are active in retrieving food from stores that need to
dispose of it -food which has passed the “best-before” date but is still edible- and in reducing
household food waste. Emissions reductions are expected through a decrease in waste
emissions from landfill and through a reduction in the demand of food production. The
methodology for GHG calculations is presented in the following sections, which is the same
for saving food from businesses (e.g. supermarkets) and saving food at home.

4.3.1 Identifying the Baseline Scenario
As a baseline scenario we assume that in the absence of the CBI’s project activity the food
would go to waste and the consumer would buy similar types and amounts of food in
supermarkets (according to the market share of conventional and organic food). It should be
noted, however, that in some countries similar activities of redistributing food already exist.
An example is the German initiative “Tafel e.V.”, which aims at providing edible food to poor
people that would have been thrown away by shops (Die Tafeln 2016). However, since this
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depends on the local context and concerns a small share of food , this aspect has been left
out of the analysis.

4.3.2 Boundaries of Calculation
The following processes are included into the calculations:







On-site agricultural activities of food production
Transport upstream of farm gate
Wholesale and retail
Transport from farm gate to retail
Waste emissions from landfill
Refrigerating energy requirements for the project activity, i.e. the cooling of products
that are redistributed

Excluded Processes are:
 Production of machinery and tools
 Combustion emissions from the extraction of fuels
 Transportation of consumers to market
 Transport emissions from the redistribution

The transport emissions of redistributed food have been left out as a consequence of our
CBIs not reporting conventional fossil fuel-based modes of transport but cycling or walking
from businesses when performing the redistribution activity –this transport is assumed to be
negligible in relation to the waste and food production emissions. The reasoning for the rest
of the excluded processes is identical to the ones presented for the “Provision of Food”
activity, which was discussed in section 4.1.2.

4.3.3 Method for the Quantification of the Baseline Scenario and the Project
Activity
Emissions reductions are attributed through the avoidance of both waste emissions and food
production emissions. For the first, we assume that the redistributed food will to some extent
also be wasted at home, similarly to when food is bought from conventional supermarkets.
Therefore, the average percentage of food wasted at home is subtracted to the quantity of
food retrieved by the CBI in order to calculate the total food waste avoided that may be
attributed to the initiatives. Secondly, the calculation of the emissions due to new food
production avoided is based on the methods that were described for the activity “Provision of
food”. It is difficult to assess how much of the redistributed food translates effectively into a
reduction of the food production demand; accounting for 100% could be misleading since
supermarkets tend to overstock with products and keep their shelves full for marketing
reasons. Furthermore, no studies have been found that study the effect of food redistribution
on production; because of this, a conservative 0.5 factor is introduced, i.e. the redistributed
food is assumed to displace 50% of the new production.

14

In Europe, 90 million tonnes of food are wasted annually in the EU (Monier et al. 2010). Food Banks across
Europe saved around 411000 t of food (FEBA 2014). Thus, the share of food saved by the food banks is relatively
small.
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The formulas for the quantification of baseline and project emissions from avoided food
production were presented in section 4.1.3.
The emissions from waste are calculated as follows (for the data sources please see section
4.3.4):
𝑛𝑛

𝐸𝐸𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 = � 𝑚𝑚𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑤𝑤
𝑖𝑖

Where

𝐸𝐸𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 represents the emissions attributed to waste (kg CO2e).

𝑚𝑚𝑖𝑖 represents the mass of different food items i (kg).

𝐸𝐸𝐹𝐹𝑤𝑤 represents the waste emission factor (kg CO2e/kg).

The baseline scenario is then calculated as follows:
𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 + 𝐸𝐸𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤
For the project activity scenario we consider the emissions arising from the cooling energy
requirements needed for further conserving the redistributed food:
Erefr = 𝑚𝑚 ∗
Where

203

372193.5 ∗

1
15

∗ 𝐸𝐸𝐸𝐸

Erefr represents the emissions from the refrigeration of food (kg CO2e).

𝑚𝑚 represents the total mass of food redistributed per year (kg).

𝐸𝐸𝐸𝐸 represents the emission factor associated to the country’s electricity mix (kg CO2e/kWh).

The factors considered (kWh required per refrigerator and number of refrigerators that are used per kg of
redistributed food), are explained in the following data section.

Total emissions avoided are then determined as:

Where

𝐸𝐸 = 𝐸𝐸𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 + 𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 ∗ 0.5 − 0.16 ∗ 𝐸𝐸𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 − 𝐸𝐸𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟

E represent the emissions avoided by the project activity (kg CO2e).
0.16 * 𝐸𝐸𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 refers to redistributed food that is assumed to be wasted at the household.

4.3.4 Data Sources
Data on the quantities of food and the distance travelled is obtained from the CBIs directly. In
line with Vanham et al. (2015), we calculate the amount of food wasted at home assuming
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that on average the EU consumer wastes 16% of the food in the household . For the
calculation of emissions from the production of food, see data applied for the activity
“Provision of Food” (see section 4.1).
The emission factor regarding the treatment of food waste, 0.373 kg CO2e per kg, was applied
from the recently published FUSIONS project (Scherhaufer et al. 2015). However, detailed
European-wide data on the emission factors for the treatment of food per food type according
to the different treatment options (e.g. composting or landfilling) is currently lacking.
For the cooling of products -the energy requirements of the refrigerators- we assume
conservatively the use of inefficient refrigerators built in the year 2000 that consume 203
kWh per year (UBA 2012a), and use data provided by GER2: 15 refrigerators were used for
a total of 372193.5 kg of food redistributed in the city of Berlin. Using country-specific
electricity mix data (DEFRA 2015) we can estimate the kg CO2e/kg of food redistributed that
is emitted due to refrigeration (Table 27, Annex).

Calculation example for GER4:
This CBI is engaged in the redistribution of food; the initiative provided as input data the
redistribution of 12000 and 3000 kg of fruits and vegetables per year, respectively. The
calculation for this activity considers three components; firstly, the redistribution of food
avoids the production of new produce. This component is calculated exactly the same as for
the activity “Provision of Food”, with the particularity that a 0.5 factor is introduced (the
redistributed food is assumed to displace 50% of the new production). Secondly, the
redistributed food avoids the emissions arising from landfill. Thirdly, the emissions arising
from the refrigeration of the redistributed food is accounted for the project activity.
1. Emissions from the food production that is avoided = 2404.8 kg CO2e (for methods, see
previous activity)
2. Avoided emissions from waste: First we consider the 16% of food that is wasted on
average at the household level (16%), i.e. it is conservatively assumed that 16% of the
redistributed food will be wasted anyways. Therefore of the total food amount, we only
account for 84% (10080 and 2520 kg of fruit and vegetables, respectively). The EF used for
waste emissions is 0.373 kg CO2e / kg. Therefore:
Waste emissions avoided = 12600 kg * 0.373 kg CO2e / kg = 4699.8 kg CO2e
3. Emissions from refrigeration (country specific EFs are presented in Table 27):
Refrigeration emissions = 0.0040 kg CO2e / kg * 15000 kg = 60 kg CO2e

Thus, the baseline and project activities are:
𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 2404.8 kg CO2e + 4699.8 kg CO2e = 7104.6 kg CO2e
𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎 = 60 kg CO2e

Finally, the total emissions reduced are:
𝐸𝐸 = 7104.6 kg CO2e - 60 kg CO2e = 7044.6 kg CO2e
15
The numbers range from 7-24%. They estimate that 12% is avoidable, which results in 4% unavoidable food
waste, compared to the food which reaches the consumer.
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Activity: Provision of Meals
Description of Activity

The provisioning of meals includes CBIs which organise, cook and serve meals for the
general public. These are mainly made using organic foods produced locally. A reduction of
emissions is expected to occur for initiatives that prepare meals without meat (vegetarian
and vegan meals).

4.4.1 Identifying Baseline Scenario
It is assumed that in the absence of the project activity, the beneficiaries of the CBI would
consume a meal of similar calories corresponding to a conventional European diet, which is
defined here as the average of the conventional diets defined in Scarborough et al. (2014),
Berners-Lee et al. (2012), Meier & Christen (2012) and van Dooren et al. (2014).

4.4.2 Boundaries of Calculation
The following processes are included into the calculations:
 On-site agricultural activities
 Transport upstream of farm gate as well as to retail
Excluded Processes are:
 Production of machinery and tools of agricultural production and processing
 Installation and use of infrastructure and further equipment for the preparation of the
meals
 Energy for the preparation of the meal
 Cooling of products
 Combustion emissions from the extraction of fuels
 Combustion emissions from transport routes of the members of the CBI to collect
the meal
The first two excluded processes –the production of machinery and tools and the use of
infrastructure- is expected to be similar in both the baseline and project activity scenario and
therefore negligible in the GHG accounting. Excluding the energy required for the meal
preparation and the cooling of products could potentially add to the conservativeness of the
results, since animal products –highly present in the baseline scenario- are expected to
require greater refrigerating energy requirements. Transportation emissions from
beneficiaries are left out of the boundary and will discussed later on as a potential rebound
effect.
It is important to note that most of the CBIs produce their meals with locally-grown organic
food. However, the influence of organic versus conventional production is excluded from the
analysis of this activity; here we analyse the effect the choice of food has -rather than the
way it was produced- on reducing GHG emissions. Another important aspect to consider is
that the emissions reductions are calculated only for the concrete number meals the CBIs
prepare; the indirect effect of achieving permanent changes in dietary habits (i.e.
beneficiaries continuing to consume vegetarian or vegan meals on their own) is far greater.
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4.4.3 Method for the Quantification of the Baseline Scenario and the Project
Activity
The calculation of the baseline scenario and the project activity follows the same approach:
first, the calories are recalculated to the daily demand per capita for each country and
multiplied by the emission factor associated to the chosen diet (see Table 28, Annex), e.g.
baseline diet for the baseline scenario and vegetarian or vegan for the project activity. This is
then multiplied by the share of calories embedded within 1 meal and multiplied by the
number of meals the CBI provides:

𝐶𝐶𝐶𝐶𝐶𝐶

𝐸𝐸 = 2000 ∗ 0.3 ∗ 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 ∗ 𝐸𝐸𝐹𝐹𝑑𝑑

Where

𝐸𝐸 represents emissions from the provision of meals for a respective diet (kg CO2e).
𝐶𝐶𝐶𝐶𝐶𝐶 represents the per capita calories considered in a country (kcal).

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 represents the number of meals. We consider a meal provides 30% of the energy requirements of the
day.
𝐸𝐸𝐹𝐹𝑑𝑑 represents the emission factor for a given diet d (kg CO2e/day), based on a 2000 kcal diet.

4.4.4 Data Sources

Data on the quantities of meals provided and the corresponding dietary category is obtained
from the CBIs directly (e.g. 1000 vegetarian meals per year). Data on GHG emissions
associated with different diets is obtained from Scarborough et al. (2014)16, Berners-Lee et
al. (2012), Meier & Christen (2012) and van Dooren et al. (2014). These emission factors are
combined with the specific country’s daily caloric demand, obtained from Hiç et al. (2016). It
is assumed that one meal corresponds to 30% of a beneficiary’s daily intake.

Table 12: Daily per capita caloric demand based on age groups, body weight, age
and sex, assuming a medium physical activity level. Data for 2010 from Hiç et al.
(2016).
Country

Caloric demand in 2010 (Kcal)

Finland

2545.9

Germany

2557.5

Italy

2455.7

Romania

2529.3

Spain

2502.9

UK

2562.7

16

Based on a survey on dietary habits in the UK from 1993-1999. Emission data for food items were obtained
from Audsley et al. (2010), including the life cycle from the production to the retail stores.
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Calculation example for ROM9:
This CBI reports the provision of 18250 vegan meals in one year. For the baseline scenario
the number of meals is multiplied by the emission factor of a conventional European’s –high
meat consumption- diet (Table 28, Annex). Since the EFs correspond to a 2000 kcal diet,
they are corrected according to the country’s average kcal intake (Table 12). For the
calculation, it is assumed that a meal corresponds to 30% of the daily requirements. Thus:
𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 0.3 * 18250 meals * 4.6667 kg CO2e / day * 2529.3 kcal / 2000 kcal =
32311.8 kg CO2e

The project emissions are calculated similarly, but using instead the EF corresponding to a
vegan diet:
𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎 = 0.3 * 18250 meals * 2.785 kg CO2e / day * 2529.3 kcal / 2000 kcal = 19283.2
kg CO2e

Finally, the total emissions reduced are obtained by subtracting the baseline and project
activity scenarios:
𝐸𝐸 = 32311.8 - 19283.2 = 13028.6 kg CO2e

5. Methods of the Domain Goods and Materials
Initially, this domain was labelled as “Waste”. However, many of the selected CBIs are active
in the reuse, upcycle, repair and recycle of products. These activities reduce the generation
of waste, but also substantially extend the life cycle of products and reduce the demand for
the production of new ones. Further, activities include also the production of new and more
sustainable products, e.g. through the use of less or more sustainable input materials.
Therefore the domain has been renamed “Goods and Materials” to reflect the necessity of
having a broader category that includes reducing GHG emissions by diminishing the amount
of waste and by lengthening the life cycle of products.

5.1

Repairing, Reusing, Upcycling

5.1.1 Description of Activity
The initiatives of this activity are engaged in the reuse, repair and upcycle of products. A
reduction in GHG emissions is expected by extending the lifetime of products, which
essentially reduces the demand for the production of new ones. Thus, savings in energy,
materials and transport are expected. For the case of an upcycled product, although the
nature and possible application of the product changes, the demand for the production of a
new product is also expected to decrease.

5.1.1 Identifying the Baseline Scenario
The baseline scenario represents the purchase of a similar new product. However, we
expect that one purchase is not avoided for every product that is repaired, reused or
upcycled, based the following considerations; some products would presumably continue to
be necessary for the consumer in the absence of the CBI (e.g. a computer for working or a
bike for transportation), and would require the consumption of a newly produced product. In
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this case, the CBI reduces to a certain extent the production of a new product. In contrast,
some products have a lower degree of necessity (e.g. a donut maker). For this case, it is
assumed that in the absence of the CBI a new product would not have been bought (or a
smaller share of consumers would have bought it) and, in consequence, less GHG
reductions may be attributed to the repair, reuse or upcycle of this product. To consider this
aspect we apply a Replacement Rate to the baseline scenario, which is explained further in
following sections.

5.1.2 Boundaries of Calculation
The following processes, which include all the stages of a product’s life cycle, are included in
the boundaries of the baseline scenario and the project activity:





Extraction of raw materials
Manufacture of goods
Transport to retail store
Disposal

Excluded processes are:





Usage of products
Energy used for reparation and upcycling
Emissions related to the installation and use of infrastructure and further equipment
Transportation from the shop to households

The exclusion of the use stage of products (e.g. energy required to use a device) is expected
to play a small role in the results, since this use stage would be similar in a baseline scenario
(i.e. when a new product is purchased). The CBIs do not retain data on the energy used for
the reparation and upcycle of products; however, this element could potentially lead to a
rebound effect, which will be further discussed later on. Finally, it is expected that the
transportation from the households to the shop is similar in both the baseline and project
activity scenarios.

5.1.3 Method for the Quantification of the Baseline Scenario and the Project
Activity
Due to the absence of data, emissions caused during the repair or reuse of the product are
excluded (e.g. energy for repair or energy used for storage of the product to be reused).
Therefore, the emissions of the project activity are assumed to be zero for the case studies
here considered. The reduced emissions thus represent the emissions avoided by the
production of new products (i.e. the emissions of the baseline scenario).
As explained in the previous section, we expect that not all products that are reused,
repaired or upcycled would eventually avoid the production of a corresponding new product.
Following this reasoning, we developed a simple semi-quantitative method to establish the
share of production avoidance, named Replacement Rate. Thus, the emissions avoided by
the initiatives are calculated as:
𝑛𝑛

Where

𝐸𝐸 = � 𝑝𝑝𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑖𝑖 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖
𝑖𝑖
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𝐸𝐸 represents the emissions avoided from production of a new products (kg CO2e).

𝑝𝑝𝑖𝑖 represents the product considered.

𝐸𝐸𝐹𝐹𝑖𝑖 represents the emission factor for the whole life cycle of the product i (kg CO2e).

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖 represents the Replacement Rate considered (%).

The Replacement Rate describes the percentage of products that are replaced by the
initiative (i.e. the production of products that is avoided), and is determined by two factors.
The first one considers the question of whether beneficiaries would have bought the product
otherwise (influenced for example on the price of the commodity, the necessity of the product
and the frequency of use 17). For this, the following values are assigned: definitively = 1,
probably = 0.7, probably not = 0.3, definitely not = 0. This factor is then adjusted based on
the question “what is repaired or lent in society anyway?” (For example, it is assumed that
bicycles would be repaired anyway at home or in a conventional repair shop). Final values of
the Replacement Rate that are close to 1 indicate a high level of consumer replacement, and
thus high emissions reductions achieved by the respective CBI. The values are based on
additional interviews carried out with beneficiaries of the CBIs GER8 and GER3. However,
they still involve large uncertainties, specifically around the question of whether the
beneficiaries would have bought the product or not in the absence of the CBI; also, regarding
the subjective consideration of "what is repaired or lent in society anyway" (Hagedorn 2016).
For the case of initiatives repairing products (e.g. GER8), a factor “Repair rate” is additionally
applied, since some products brought to the initiative were not successfully repaired or only
some part of the product was repaired. Values are assigned as followed: repaired = 1, partly
repaired = 0.5, not repaired = 0. In the case of data gaps, the average repair rate across all
items was applied based on the data provided by the CBI. For the reuse or upcycle of
products, this factor is omitted.
As a result, the baseline emissions of the repairing activity are calculated as follows:
𝑛𝑛

Where

𝐸𝐸 = � 𝑝𝑝𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑖𝑖 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖 ∗ 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑖𝑖
𝑖𝑖

𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑝𝑝 represents the repair rate (%) (applied to repairing activities only)

5.1.4 Data Sources
The list of borrowed, repaired or upcycled products, as well as the information of whether a
product was repaired, partly repaired or not repaired, was obtained from the initiatives
directly18. The values of the replacement rate are based on assumptions made for each
product considered as described above. The aggregated table for product groups is shown in
Table 13.

17

This rationale is similar to the average national recycling rates applied in the activity "Recycling".
After applying the corresponding replacement rates, we considered the avoidance of 433 and 71 products out
of a total of 726 and 181, for GER3 and GER8, respectively. One fifth of products brought to GER8 are kitchen
appliances, and telephones amount to a share of 17%. The major categories of products lent at GER3 are tools
(21%), toys (13%) and sports equipment (11%). Because LCA data is not readily available for all of the products,
a fraction of these items is not accounted for, which adds to the conservativeness of the results.
18
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Table 13: Assumed values for the Replacement Rates of different product clusters for
the activities "Repairing/Reusing/Upcycling". For more detailed data see Hagedorn
(2016).

Product groups

Replacement Rate

Replacement rate
multiplied by Repair
Rate

Bags and boxes

0.7

0.4

Books

0.3

Not applicable for repairing

Cameras

0.43

0.24

Children’s equipment

0.5

0.29

Computer and equipment

0.53

0.18

Decoration

0.45

Not applicable for repairing

Housewares

0.69

0.39

Kitchen appliances

0.73

0.37

Household appliances

0.8

0.7

Personal care products

0.83

0.44

Lamps

0.7

0.52

Music equipment

0.65

0.41

Outdoor equipment

0.4

0.23

Sports equipment

0.3

0.17

Telephones

0.64

0.48

Textiles

0.38

0.22

Tools

0.7

0.4

Toys

0.36

0.21

TV and movie

0.48

0.12

Others

0.5

0.5

The emissions associated with the production of new products are obtained from the
literature and external data bases, mostly from LCA studies. When different sources were
available, data published by independent institutions and scientific publications were
prioritized over data provided directly by companies (instead of applying an average value
across different studies). If available, the following life cycle stages were included: raw
material extraction, production, transport to the shop and disposal and/or recycling, therefore
excluding the customer transportation and the use stage of the product (see section 5.1.2 on
system boundaries).
The sources used for the CBIs GER3 and GER8 are provided in Hagedorn (2016). Emission
factors for construction materials were obtained from DEFRA (2015) (data sheet “material
use”), the Online tool Shaped (2016) and Ruuska (2013). For specific goods and materials,
the following sources have been applied: window frames (Sinha & Kutnar 2012), furniture
(FIRA 2011), soap (Koehler & Wildbolz 2009), acrylic glass (EVONIK 2012).
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Information on density of building materials (for conversion of data provided in cubic metres)
has been obtained from Biose Cascade (2016), The Engineering ToolBox (2016), and BSI
(1964). For other goods and materials, information on weight has been obtained from
company websites for paint (ISIPAC 2016) and acrylic glass (EVONIK 2016).

Calculation example for a repaired toaster: An emission factor of 5.22 kg CO2e for the
whole life cycle of the product is obtained from the literature (Prakash et al. 2011). The
avoided emissions for a repaired toaster, with a 0.8 replacement rate (high likeliness of
replacement) and a 0.5 repair rate factor (i.e. every second toaster is successfully repaired),
would be:
E = 5.22 kg CO2e * 0.5 * 0.8 = 2.1 kg CO2e

For two case studies (GER8 and GER3) a large list of repaired and shared products was
provided. Literature data on the product carbon footprint is however lacking for many of these
items. For these cases, we grouped products and assigned a footprint value for a
representative product of each group. For instance, the emission factor of a toaster assuming a similar size and material- may be considered representative for other devices
such as waffle and donut makers. However, it is more probable that a toaster will be
replaced, when it cannot be repaired, than the waffle or donut maker, because it is generally
used with more frequency. Therefore, while the same emission factor is applied, the items
are still distinguished by different replacement rates.

5.2

Recycling

5.2.1 Description of Activity
The initiatives are engaged in the recycle of products. A reduction in GHG emissions is
expected by reducing both the waste of the products and the extraction of raw materials for
the production of new ones. Therefore, savings in energy and materials are expected. The
main difference with the previous category is that no change in the demand for new products
is assumed.

5.2.1 Identifying the Baseline Scenario
The baseline scenario considers the average recycling rate that materials have in any given
country, i.e. we assume that a certain percentage of the material would be recycled anyways
in the absence of the CBI; this aspect adds to the conservativeness of the results presented.
Then, for this additional quantity recycled, we consider the production of the material by
conventional means and the emissions arising from its disposal that were avoided.

5.2.2 Boundaries of Calculation
The following processes are included in the boundaries of the baseline and the project
activity scenarios:
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 Emissions from waste
 Extraction of raw materials
 Production through recycled material
Excluded processes are:
 Usage of products
 Transportation for recycling activities
The use stage and transportation in both the baseline and project activity scenarios are
expected to be very similar; therefore, the effect of excluding these processes from the
results is assumed to be negligible.

5.2.3 Method for the Quantification of the Baseline Scenario and the Project
Activity
For the baseline scenario the emissions arising from waste and the emissions avoided
through the materials conventional production are considered. These emissions are
calculated taking into account the national recycling rates that each material presents (i.e. if a
CBI recycles 100 kg of a material, and the national recycling rate present in the country is
70%, only the additional 30 kg of material is considered in the calculations).
Therefore, the baseline emissions are calculated through the addition of its two components:
𝑛𝑛

𝐸𝐸𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 = � 𝑚𝑚𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑤𝑤𝑤𝑤 ∗ (1 − 𝑅𝑅𝑖𝑖 )
𝑖𝑖

𝑛𝑛

𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = � 𝑚𝑚𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑝𝑝𝑝𝑝 ∗ (1 − 𝑅𝑅𝑖𝑖 )
𝑖𝑖

Where

𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 𝐸𝐸𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 + 𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

Ebase represents baseline emissions (kg CO2e).

𝐸𝐸𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤𝑤 represents emissions from landfill (kg CO2e)

𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 represents emissions from conventional material production (kg CO2e).
𝑚𝑚𝑖𝑖 represents the material i that is recycled (kg).

𝑅𝑅𝑖𝑖 represents the recycling rate of the material i

𝐸𝐸𝐹𝐹𝑤𝑤𝑤𝑤 represents the emission factor associated to the waste emissions of the material i (kg CO2e/kg)

𝐸𝐸𝐹𝐹𝑝𝑝𝑝𝑝 represents the emission factor associated to the production emissions of the material i (kg CO2e/kg)

The project activity scenario considers the production with recycled material:
𝑛𝑛

Where

𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 = � 𝑚𝑚𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑟𝑟𝑟𝑟 ∗ (1 − 𝑅𝑅𝑖𝑖 )
𝑖𝑖

Eproj represents emissions from material production through recycled material (kg CO2e).
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𝐸𝐸𝐹𝐹𝑟𝑟𝑟𝑟 represents the emission factor associated to the production emissions of the material i using recycled
materials (kg CO2e/kg)

Finally, the total emissions reduced are obtained by subtracting the baseline and project
activity scenarios:
𝐸𝐸 = 𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 − 𝐸𝐸𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
The GHG reductions occur by substituting the conventional elaboration process by one that
uses recycled material as an input. Further, a reduction in the emissions associated to waste
occurs, although this is low in comparison to the emissions arising from the production
process.

5.2.4 Data Sources
For this activity four materials have been considered based on the data provided by the CBIs
–aluminium, plastic, paper and batteries. The EFs used from (DEFRA 2015) are listed in
Table 30 (Annex). The recycling rates of these materials are shown in
Table 14 for the six countries studied and the per capita consumption rates are shown in
Table 15.
Table 14: Recycling rates for packaging waste for the TESS countries. Data for the
year 2012 and 2013 (Romania), according to eurostat (2013). Recycling rates for
packaging of glass was obtained from FEVE (2013).
Country

Glass
packaging

Paper and cardboard
recycling

Plastic
packaging

Metallic
packaging

Finland

76.8

97.6

22.7

81.8

Germany

88.7

88.2

49.4

93.2

Italy

70.8

84.6

36.8

74.5

Romania

47

69.8

51.3

55.5

Spain

67.4

75

40.7

80.9

UK

68.3

89.4

31.6

57.4

Table 15: Per capita consumption of the materials considered19

19
20

Material

EU consumption per capita (t)

Reference

Aluminium

0.0910

Eurostat (2016), data for 2007

Plastic

0.0948

PlasticsEurope (2015)

Paper

0.1627

CEPI (2013)

Batteries

0.0003

(EC 2016; eurostat 2014) 20

For initiatives that did not specify the type of metal, we apply the consumption of aluminum.
160.000 t of battery consumption divided by the European population in 2015.
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Calculation example for ITA3:
This CBI reports the recycling of 3000 kg of plastic in one year. Firstly, we consider the
current recycling rates of the countries under study (Table 14), since we assume that in the
absence of the CBIs these amounts would have been recycled anyway. For Italy the
recycling rate of plastic is of 36.8%, therefore we account for 63.2% of the original material
collected (1896 kg). Then the emissions from the disposal and production are considered
(for EFs see Table 30, Annex). Thus, three components are considered in the analysis:
1. Emissions avoided in landfill = 1896 kg * 0.034 kg CO2e / kg = 64.5 kg CO2e
2. Emissions avoided in the production of new material from virgin resources = 1896 kg *
3.353 kg CO2e / kg = 6357.3 kg CO2e
3. Production of plastic through recycled material = 1896 kg * 0.693 kg CO2e / kg = 1313.9
kg CO2e

The baseline emissions are the combination of the two first components:

𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 64.5 + 6357.3 = 6421.8 kg CO2e

The project activity emissions considered are the emissions arising from the production of
plastic through recycled material. Thus:
𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎 = 1313.9 kg CO2e

Finally, the total emissions reduced are:
𝐸𝐸 = 6421.8 kg CO2e - 1313.9 kg CO2e = 5107.9 kg CO2e
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6. Methods of Domain Energy
6.1
6.1.1

Activity: Provision of Heat
Description of Activity

Initiatives engaged in this activity produce heat for residential and non-residential use from
renewable energy sources. Emissions reductions are expected when using renewable
energy in comparison to the business-as-usual national heating mix.

6.1.1 Identifying the Baseline Scenario
It is assumed that in the absence of the activity the energy for space heating would be
obtained from different energy sources, represented by the national average share of e.g.
natural gas, oil, forest and agricultural biomass, municipal waste and coal that is present in
the respective countries21. Besides different energy sources, also electricity or district heating
can be used in space heating (generated from other energy sources). Space heating may be
distributed through a network from a heat plant in the community (district heating) or it can be
organized at the level of each individual building (e.g. as central heating).

6.1.2

Boundaries of Calculation

The included processes therefore are:
 Direct emissions from the burning of fossil fuels
 Emissions from other stages of the life cycle (e.g. production of facilities)
Excluded processes are:
 Maintenance of the power plant
 Extraction and refinement of the fossil fuel
 Upstream and Downstream market responses
Regarding the excluded processes it is expected that the maintenance of the power plants
would play a small role, since both the baseline and project activity scenarios would have to
account for this aspect. The extraction and refinement of fossil fuels would add to the
conservativeness of the results, as a result of the baseline scenario bearing a larger share of
fossil fuels as energy sources in relation to the project activity scenario. The fraction of CBIs
involved in heating systems using renewable sources is small compared to the overall
market. Thus, we assume that currently no market response is generated, i.e. a shift of the
market towards using renewable energy sources.

6.1.3

Method for the Quantification of the Baseline Scenario and the Project
Activity

21

Another baseline scenario that could have been chosen is the total heat energy per capita for each country
(Eurostat 2014). However, this would include the heat consumption of a variety of industries which lie outside the
scope of the considered CBIs and would then lead to an overestimation of their reduction potentials.
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To quantify the GHG emissions from heating of buildings, the space heating consumption per
dwelling is recalculated to the demand per person. These are then multiplied with the
corresponding EF for the respective fuel used for the generation of heat -gas, electricity, oil,
district heating, biomass and coal. For the baseline scenario, the national average of fuel
mixes for heating is assumed.
For the project activity it is assumed that the number of beneficiaries (as reported by the CBI)
satisfy their total residential heat demand through renewable sources22. Therefore the
average heating consumption per person and country is multiplied with the corresponding EF
of the renewable energy source. Thus the GHG reductions are calculated as follows:
𝑛𝑛

𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = � 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑓𝑓𝑖𝑖 ∗ 𝐸𝐸𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑖𝑖
𝑖𝑖

𝑛𝑛

𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎 = � 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑓𝑓𝑗𝑗 ∗ 𝐸𝐸𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑐𝑗𝑗 ∗ 𝐸𝐸𝐹𝐹𝑗𝑗
𝑗𝑗

𝐸𝐸 = Ebase – Eproj

Where
𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 , 𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎 represent the baseline and project activity emissions, respectively (kg CO2e).
𝐸𝐸 represents the emissions avoided by the initiative (kg CO2e).

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 represents the number of persons provided with heat energy for each type of energy.

𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 represents the average heat energy consumed by one person for type of heat energy (kg CO2e).

𝐸𝐸𝐸𝐸 represents the emission factor per for each type of heat energy (kg CO2e/kWh).

This calculation is summarized in Table 16. It should be noted that the methodology has
been constructed around the estimated number of beneficiaries the initiatives provided. A
more precise -and easier- calculation is achieved when actual kWh/y is recorded by the
CBIs. Also, for both the baseline and project implementation scenarios we consider
household heating requirements. A detailed discussion of both these two considerations is
presented in the results and discussion section.

Table 16: Overview of the scenarios considered for the quantification of GHG
emissions reductions for the activity “Provision of Heat”
22

Different behaviour in the use of the heating system or different insulation levels of the buildings is not
considered.
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Supporting data

Average space heating
consumption
(Average annual consumption in
kWh/person)
(ENTRANZE 2013b; eurostat
2014)

Project activity

6.1.4

EF considered
Current national share of energy
sources for household heating
(including renewables) and
corresponding EFs
(DEFRA 2015)
Renewable energy generated by the
CBI and corresponding EF
(DEFRA 2015; Self et al. 2013)

Data Sources

The per capita heating demand (kWh) of different heating sources and their corresponding
EFs are presented in Table 32 (Annex). The space heating consumption per dwelling in EU
countries in 2008 is provided from the ENTRANZE project23 (ENTRANZE 2013b). This has
been related to the total number of dwellings in each country in 2008 (ENTRANZE 2013a)
and to the total population for that year (eurostat 2014). The data on heat consumption refers
only to residential buildings. Regarding the heat sources, the following categories are
available: gas, electricity, oil, district heating, biomass, coal. For the category “biomass”, solid
biomass is assumed (i.e. wood), as it represents a share of 96.3% on the total biomass
consumption for heating and cooling in the 28 EU states in 2012 (EEA 2015b).
Emission factors related to heat generated by different sources are available from DEFRA
(2015). These include conventional sources such as gas, oil, coal, onsite and district heat
and steam, electricity (based on the electricity mix of each country) and renewable sources
such as wood logs, wood chips and wood pellets 24. For geothermal energy we assume a
COP (coefficient of performance) of 4 (Self et al. 2013), which translates into accounting for
0.25 of the EF associated to each country’s electricity mix.
For the project activities, the number of persons supplied with heat is obtained directly from
the CBIs.

23

ENTRANZE Project: Policies to enforce the transition to nearly zero energy buildings in the EU-27:
http://www.entranze.enerdata.eu/. Values have been corrected to a normal climate. The year 2008 has been
chosen by the ENTRANZE project as a common year to provide the data.
24 With the exception of electricity, the emission factors used from DEFRA (2015) are from the UK. Slight
changes could be expected in the EF of district heating for different countries, however, the overall effect on the
total average heating EF is assumed to be small.
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Calculation example for SCO1:
This CBI reports the provision of heat to 64 persons using biomass as its energy source.
First we consider the per capita heat demand for the country in question (UK: 5253.5 kWh
per year). For the calculation of the baseline scenario we use the weighted average of the
different energy sources used for the generation of heat in the UK (Table 32, Annex). Then,
the baseline scenario is calculated as follows:
𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 64 persons * 5253.5 kWh/person * 0.209 kg CO2e / kWh = 70271.2 kg CO2e

The project activity scenario is calculated with the EF that corresponds to the energy source
of the project activity, i.e. biomass:
𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎 = 64 persons * 5253.5 kWh/person * 0.0132 kg CO2e / kWh = 4438.2 kg CO2e

Finally, the total emissions reduced are obtained by subtracting the baseline and project
activity scenarios: 𝐸𝐸 = 70271.2 kg CO2e - 4438.2 kg CO2e = 65833.0 kg CO2e

6.2

Activity: Provision of Electricity

6.2.1 Description of Activity
Initiatives active in the provision of electricity provide small installations for renewable
electricity using solar, wind, biogas and geothermal energy. Relevant reductions are
expected when using renewable energy sources in comparison to the business-as-usual
national mix.

6.2.1 Identifying the Baseline Scenario
We assume that in the absence of the activity, beneficiaries would obtain their electricity from
the national electricity grid, considering the average mix of energy sources in the respective
country (e.g. coal, nuclear power, renewable energy, etc.).

6.2.2

Boundaries of Calculation

The production of installations for the generation of renewable electricity (e.g. solar panels)
results in a significant amount of greenhouse gas emissions (Nugent & Sovacool 2014)25.
The included processes in the calculation boundary are:
 Direct emissions from burning of fossil fuels
 Emissions from other stages of the life cycle (e.g. production of facilities)
Excluded processes are:
 Maintenance of the power plant
 Extraction and refinement of the fossil fuels
25

Based on an extensive review of LCA studies, Nugent & Sovacool (2014) have estimated the emissions from
the production of installations for the generation of solar (PV) and wind energy to amount to 49.9 gCO2e/kWh and
34.1 gCO2e/kWh (median values), respectively. This include the stages of the life cycle cultivation and
fabrication, construction, operation and decommissioning. The largest share on the total life cycle emissions is
caused by the cultivation and fabrication. The total life cycle emissions for the generation of solar (PV) and wind
energy amount to around 8-11% of the emissions caused by the conventional combustion of natural gas.
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 Upstream and Downstream market responses
It is expected that the maintenance of power plants will incur in emissions in both the
baseline and project activity scenarios; therefore it is assumed that the exclusion of this
process will not have a large effect. Excluding the extraction and refinement of the fossil fuels
adds to the conservativeness of the results, since the baseline scenario has a high share of
fossil fuel-based energy sources. The fraction of CBIs involved in generating electricity using
renewable sources is small compared to the overall market. Thus, we assume that currently
no market response is generated, i.e. a shift of the market towards using renewable energy
sources.

6.2.3

Method for the Quantification of the Baseline Scenario and the Project
Activity

The emissions from the project activity are quantified by multiplying the electricity generated
by the CBI by the emission factor of the respective renewable energy source. For the
baseline scenario the share of energy sources for the generation of electricity, i.e. the share
in the national mix (see Table 18), is multiplied by the respective emission factors for each
energy source.
The emissions from the project activity are then subtracted from the baseline scenario, as
shown in the following formulas:
𝐸𝐸 = Ebase – Eproj
𝑛𝑛

Ebase = � 𝐸𝐸𝐸𝐸𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑖𝑖
𝑖𝑖

𝑛𝑛

Eproj = � 𝐸𝐸𝐸𝐸𝑖𝑖 ∗ 𝐸𝐸𝐹𝐹𝑖𝑖
𝑖𝑖

Where
𝐸𝐸 represents the emissions reductions achieved by the initiatives (kg CO2e).

𝐸𝐸𝑁𝑁𝑖𝑖 represents the national electric energy produced by a particular energy source i (kWh).

𝐸𝐸𝐹𝐹𝑖𝑖 represents the emission factor per electrical energy produced by a particular energy source i (kg CO2e/kWh).
Table 17: Overview over the scenarios considered for the quantification of GHG
emissions reductions for the activity “Provision of Electricity”

Scenario

Electricity mix

Baseline

Average national electricity
mix
according
to
EUROSTAT 2015.

Project
Activity

Renewable
electricity
source as reported by the

EFs for electricity

EFs for different
energy
sources,
including
renewables
(SSREN 2011)

Calculation

Electricity in kWh provided by the CBI
multiplied by the electricity mix’s EF

Electricity in kWh provided by the CBI
multiplied by the renewable energy’s
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CBI

corresponding EF

6.2.4 Data Sources
Emission factors of different energy sources for the generation of electricity are obtained
from IPCC (2011) (see Table 33, Annex). The studies considered for this review were
selected if they included two or more stages of the life cycle (more stages for wind and solar
energy due to the relevance of the construction of installation in terms of GHGs). The data
for solar (PV) and wind energy is comparable to results from a recent extensive review study
by Nugent & Sovacool (2014), who report emission factors of 37.8 g CO2e/kWh and 12 g
CO2e/kWh, respectively (median value over the analysed studies). For the sake of
consistency the dataset of the IPCC (2011) is applied, which included a larger set of energy
sources.
Data on the share of different energy sources for the generation of electricity in European
countries was obtained from (EC 2015), see Table 18.

Table 18: Share of different energy sources (%) in the national electricity mix of
TESS countries (EC 2015) , data for 201326

Country

Solid
Fuels
(e.g.
coal)

Gases

Petroleum
Products
(e.g. heating
oil)

Nuclear

FI

19.55

DE

Hydro

Wind

Biomass

33.30

10.29

0.32

18.11

1.09

45.11

15.53

12.70

1.15

4.59

IT

15.69

0.00

39.04

5.38

RO

28.77

19.73

15.74

ES

14.50

20.05

UK

36.65

19.79

26

Solar

Geothermal

Tide,
Wave
and
Ocean

16.91

0.01

0.00

0.00

8.25

7.43

4.95

0.01

0.00

19.01

5.18

5.94

7.51

1.97

0.00

0.95

26.00

7.68

0.42

0.71

0.00

0.00

20.67

4.86

14.51

19.05

1.87

4.48

0.00

0.00

27.12

0.60

2.13

7.97

5.18

0.57

0.00

0.00

The category "Wastes non-RES" with a very small share was excluded.
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Calculation example for ITA8:
This CBI reports the provision of 8633.24 kWh/y of electricity with solar energy. For the
calculation of the baseline scenario we use the EF of the Italian electricity mix (Table 36,
Annex):
𝐸𝐸𝑏𝑏𝑏𝑏𝑏𝑏𝑏𝑏 = 8633.24 kWh/y * 0.42723 kg CO2e / kWh = 3688.4 kg CO2e/y

The project activity scenario is calculated with the EF that corresponds to the energy source
of the project activity, i.e. solar energy:
𝐸𝐸𝑎𝑎𝑎𝑎𝑎𝑎 = 8633.24 kWh/y * 0.046 kg CO2e / kWh = 397.1 kg CO2e/y

Finally, the total emissions reduced are obtained by subtracting the baseline and project
activity scenarios: 𝐸𝐸 = 3688.4 kg CO2e/y - 397.1 kg CO2e/y = 3291.3 kg CO2e
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7. Calculation of the Number of Beneficiaries
For the interpretation of the results an indicator that relates the GHG reductions to the
personal footprint of the CBIs’ beneficiaries is calculated (see next section for a detailed
explanation on the use of this indicator). This requires an estimation of the number of
persons who benefit from each of the CBIs’ activities. This data is available for many CBIs;
however, it relates to the entire scope of the initiative and, as a result, the number given is
difficult to disaggregate amongst the specific activities under analysis. For instance, a given
CBI might report a total of 400 beneficiaries from their functioning, which could include the
provision of organic food and the promotion of sustainable means of transportation. This
hypothetical CBI might also be very active in many different educational activities. Due to
these multiple functions in many cases it is difficult to provide an accurate number of
beneficiaries per activity using the data reported by the CBIs. Moreover, in some cases there
is a risk that initiatives might be overly optimistic about their outreach and provide an
overestimation of their beneficiaries. For all these reasons, and in order to make the results
of the GHG accounting of the different domains comparable, it is preferable to adopt an
objective method for the estimation of the beneficiaries across the different activities. In the
following sections we describe, for each activity, how the number of beneficiaries is
calculated.

Domain Transport:
For the activity “Transportation of Goods” we use the number of beneficiaries reported by the
CBI. Since these initiatives provide delivery services, it is expected that, because of the
nature of their business, the quality of the data provided is high.
For the activity “Transport of Persons” beneficiaries are estimated from national per capita
km of personal transportation (EC 2014; eurostat 2014) and the alternative km provided by
the initiatives. For instance, UK CBI SCO2 provides 321256 km of alternative transportation
per year. Since UK’s per capita transportation is of 11948.9 km, we account for 26.9
beneficiaries. In Table 23 (Annex), country-specific personal transportation data, which
includes passenger cars, buses, metro, tram and railway, is provided.

Domain Food:
Beneficiaries are estimated through national food consumption databases (EFSA 2006),
where the annual consumption of each food item (kg per person) can be related to the
amount of different types of food produced by the CBIs. For example, UK CBI SCO5
produces 378 kg of vegetables per year. Since UK’s annual per capita consumption of
vegetables is of 127.8 gr per day, we account for a total of 8.1 beneficiaries. Other possible
ways of estimating this number were possible for the activity “Redistribution of Food”; for
instance, considering the two relevant components this activity presents –waste emissions
and avoided production emissions-, it could be argued that the beneficiaries should refer to
the waste component. In this case, the per capita food waste could have been related to the
total quantity of products redistributed by the CBIs, and a different number of beneficiaries
would have been obtained. However, we have chosen to relate the number of beneficiaries
to the food production in order to be consistent with the activities "Provision of Food" and
"Provision of Infrastructure for Local Food Markets".
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For the activity “Provision of meals”, the beneficiaries are estimated differently, by relating
the number of meals provided by the CBI to the total number of annual meals a person
consumes (3 meals/day, times 365 days).

Domain Goods and Materials:
The activity “Repairing, Reusing, Upcycling” is very case-specific. Data reported by the CBIs
is lacking, and a theoretical number of beneficiaries is difficult to assess (e.g. for CBIs
reusing different construction materials or for CBIs repairing numerous products). Therefore,
the final indicator related to the number of beneficiaries will not be presented for these CBIs.
For the activity “Recycling”, the number of beneficiaries is estimated through the annual per
capita consumption of each of the raw materials considered (Table 15) and the quantity that
is recycled by the CBI. For instance, for the Finnish CBI FIN9 we relate the 6000 kg of
aluminium annually recycled to the European per capita consumption of 0.091t, resulting in
65.9 beneficiaries.

Domain Energy:
With the exception of SCO1 (where the provided data on total kWh/y supplied was divided by
the average heat demand per capita in the UK 27), for the activity “Provision of Heat” the
information on the number of beneficiaries is obtained from the CBIs.
For the activity “Provision of Electricity”, beneficiaries are calculated taking into account the
kWh produced per year by the initiative and each country’s per capita electricity demand (see
Table 36, Annex). For instance, CBI SCO1 produced 7219.37 kWh per year; since per capita
consumption in the UK is 5452 kWh, we estimate the CBI covers the annual electricity
requirements of 1.32 people.

27

Obtained from the online tool of the EU ENTRANZE project: “Space heating unit consumption per dwelling (at
normal climate)”, with 10400 kWh per dwelling in the UK in 2008 (ENTRANZE 2013b).
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8. Results and Discussion of GHG Reductions of the Selected CBIs
- the GHG Scoreboard
The following chapter describes and discusses, for each activity, the results of the GHG
reductions of the TESS CBIs, including the application of sensitivity tests to some of the main
factors identified. This is then followed by a discussion on the limitations of the approach.
In order to compare the activities of the selected CBIs, the results are presented by means of
4 general indicators:
1. Total GHG reductions compared to the baseline scenario [kg CO2e/y]
This gives insight into the total reductions of the CBI, accounting for the different scales of
the initiatives.
2. Relative GHG reductions compared to the baseline [%]
This describes the emissions reductions relative to the baseline scenario, i.e. the relative
reductions achieved, but does not reflect the scale of the CBI.
3. Total GHG reductions per unit of output [e.g. kg CO2e per kg of food produced]
This output-oriented indicator relates the GHG reductions to the CBIs’ product and, given
comparable units, allows for a comparison of their performance or efficiency. It should be
noted, however, that this unit differs across the activities and is, in consequence, only
suitable for intra-activity comparison of initiatives (e.g. the output unit of provision of
electricity is measured in kWh).
4. GHG reductions as a fraction of the beneficiary´s footprint [%]
The total GHG reductions are related to the footprint of each beneficiary. For this, the
number of beneficiaries is required (e.g. the theoretical number of persons which can be
sustained by the food provided by the CBI). The average European footprint of 8.85 t CO2e
per year28 (EEA 2015a) is compared to the respective emission reduced per beneficiary of a
CBI, answering the question of how much the CBI reduces the GHG footprint of its
beneficiaries. The number of beneficiaries for the activity “Repairing, Reusing, Recycling”, as
discussed in the previous section, is not possible to estimate for all of the represented CBIs.
For CBIs offering a variety of products (e.g. many different food items), the number of
beneficiaries, the GHG reductions per beneficiary and the GHG reduction as a percentage of
the carbon footprint are calculated individually for each of the products. They are then
aggregated to obtain the final number. This approach applies to multiple-product CBIs
engaged in the activities “Provision of Food”, “Redistribution of Food”, “Provision of
Infrastructure for Local Food Markets” and “Recycling”.
For intra-activity comparison, indicators 1 and 3 are used to describe the differences found.
Indicator 2 provides additional information on the general potential of the emissions
reductions compared to the baseline scenario, but does not account for the size of a CBI,
and relies particularly on the way the baseline and project scenarios were constructed.
Indicator 4 is less suited for intra-activity comparison, since it reflects a potential that prizes
CBIs offering a higher variety of products and does not prize the size of the reductions. In
other words, if a CBI produces only 1 kg of vegetables and another one produces 100 kg of

28

Per capita CO2e emissions for EU-28 in the year 2013, including indirect emissions and excluding LULUCF.
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the same product, both CBIs will obtain the same value for this indicator, i.e. larger emissions
for the latter would be allocated to a proportionally larger number of beneficiaries. For this
particular example, if the first CBI grew a second product (e.g. 1 kg of fruit), it would obtain a
higher value for this indicator than the other CBI. This examples show why it this indicator is
not suitable for intra-activity comparison. However, the average performance of this indicator
across all of the initiatives engaged in the same activity may be used to analyse and
compare the potential found across different sectors. This is based on the assumption that a
large number of CBIs will produce a reasonable picture of the variety of products that is
typically offered and, therefore, of the average potential in reducing a person’s carbon
footprint.
It should be noted that, when aggregating the total reductions of an initiative (i.e. the GHG
reduction contribution of each of their activities, see Table 53 in the Annex), the results
provided in the subsequent chapters refer only to parts of the activities carried out by the
selected CBIs. For instance, many CBIs are not only engaged in the provision of food but
also in training and educational activities which can also lead to considerable GHG
reductions. Such actions are very difficult to objectively quantify in terms of GHG reductions
and are therefore excluded from the analysis. An overview of the “coverage” of each CBI in
the GHG assessment is provided in the Annex (Table 54). For example, CBI GER2 is
predominantly engaged in the redistribution of food -saving food from businesses- and is
classified as “high coverage” in the GHG assessment, while the coverage of ESP8 is low,
since the data used for the GHG assessment only refers to one of their various construction
projects and they are also strongly engaged in other services.
In the next sections, results from each activity (based on the selected CBIs) will be
presented, followed by a comparison across the activities and domains and a detailed
reflection on the limitations of the approach. The average results per activity and the CBIs’
performance, according to the absolute emission reduction and % of carbon footprint
indicators, can be found in Table 19 and Figure 35, respectively.
The results presented refer to the year 2014, corresponding to the data reported by the CBIs.

8.1

Domain Transport

8.1.1 Activity: Transportation of Goods
“Transportation of Goods” presents a 94.7% average reduction of GHG emissions in relation
to the baseline scenario, with absolute results ranging from 1785.6 to 43464.3 kg CO2e/y for
the respective CBIs (Table 37, Annex). The efficiency of the initiatives, expressed as the total
reductions per unit of output (km), are similar across the initiatives: they are highest for the
initiatives that substitute the delivery service transport by bike, followed by the substitution by
electric motorbike and electric car. This reflects on the different values of the emission
factors used for these modes of transportation (see Table 21, Annex).
Average reductions are 0.084 t of CO2e per person, amounting to 0.95% of an average
European carbon footprint. For this activity, the calculation is based on the number of
beneficiaries that was reported by the initiative.
In Table 39 (Annex) we test the sensitivity of the results to changes in the EFs used for
electric cars. For this we use the example of the CBI GER10; we consider a scenario where
100% of the reported distance was covered by electric cars, and vary the country considered
(i.e. the emissions of the average national electricity mix). This does not affect the baseline
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emissions, since a general EF for the production and use of a conventional car (diesel) was
used. However, it considerably affects the project emissions: for most countries negative
emissions reductions arise from the use of electric vehicles, indicating that higher GHG
emissions per km are emitted using electricity than fossil fuel energy sources. This is based
on the assumption that the electric vehicles are run with the electricity of the national mix29.
This should be evaluated in the context of national governments taking important steps to
increase the share of cleaner energy sources in their electricity mix (see e.g. EU Renewable
Energy Directive 2009/28/EC). As the share of renewables gains importance, the results
present in the table below are expected to change as well. An exception is Finland, a country
presenting an already low EF associated to their electricity mix, as a result of a higher share
of electricity generated through hydropower. Here, according to the applied data, substituting
conventional vehicles with electric cars would cause reduce GHG emissions.

8.1.2 Activity: Provision of Transport to Persons
As observed in Table 38 (Annex) average emissions reductions for the activity “Transport of
Persons” are 25134.4 kg CO2e/km - representing an 88.9% decrease in relation to the
baseline scenario, with emissions ranging from 108.3 to 89468.6 kg CO2e/km.
The average efficiency indicator is 0.10 kg CO2e/km and average reductions per beneficiary
amount to 1.01 t CO2e, translating to 11.41% of an average European carbon footprint. This is
based on the calculated number of beneficiaries, which was explained in the section 0.
The key factors that explain these results are the total distances travelled by alternative
means of transport promoted by the CBI (which influences the absolute amount of
emissions), the type of alternative transportation promoted (with different associated EFs)
and the national share of modes of transport used for the construction of the baseline
scenario (presented earlier in Table 9).
As observed in Figure 27, the 3 CBIs that are engaged in the activity “Transportation of
Goods” (GER10, ESP3 and ROM9) present a higher efficiency performance (GHG
reductions per km travelled) than CBIs involved in “Transport of Persons”. This is due to the
fact that the emission intensity of the baseline scenario is higher in the case of transporting
goods than persons (since several types of public transport are considered in the baseline for
personal transportation). Contrastingly, the GHG reduction potential of “Transport of
Persons”, represented by the contribution to an average European’s carbon footprint, is
higher for this activity, as a consequence of the higher quantitative relevance this activity has
in a person’s daily life.
Within “Transport of Persons”, ROM3 and ROM4 present the highest efficiency in terms of kg
of CO2e reduced per km, which is explained by the specific type of transport promoted
(walking and use of bicycle).

29

For the baseline scenario, we consider the use and production of an average car with 0.211 kg CO2e/km
(DEFRA 2015; ProBas 2016). Emissions caused by the average electricity mix of each country are applied from
the same literature source. The EF for the production of an electric car is applied from Hawkins et al. (2013).
Further information on transportation EFs can be found in Table 11 (Annex).
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Figure 27: Absolute reductions and reductions per output (km) for the activities
“Transport of Goods” and “Transport of Persons”. Absolute reductions are shown in
a logarithmic scale
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In Table 40 (Annex) we vary the country in which the CBI is located to test the influence of
the different baseline scenarios considered (i.e. the different national shares of modes of
transport) on the results. We take the CBI SCO2 as an example; the test shows that absolute
emissions reductions are similar across the different countries considered because the EFs
of the average transportation modes are very similar. In contrast, we see a large variation
with the number of beneficiaries accounted for and -as a consequence- a large variation in
the reductions related to the footprint of the beneficiaries. This is explained by the very
different average transportation distances travelled across countries, which are considered
for the calculation of the number of beneficiaries (see section 0). For example, the average
distance per capita travelled in Romania is 5026 km, while in Finland it amounts to 14311
km.

8.2

Domain Food

8.2.1 Activity: Provision of food
As seen in Table 41 (Annex), a very wide range of absolute emissions reductions is found for
this activity, which reflects mostly on the difference in size of the initiatives: emissions range
from -904.9 to 8497.2 kg CO2e per year, with an average of 2151.8 kg CO2e/y across CBIs (on
average 26.0% reduction from the baseline and 0.15 kg CO2e per kg of food produced).
One of the observations for this activity is that the reductions per beneficiary, and the
reductions in relation to the average European carbon footprint achieved through this activity
are very small, presenting an average of 0.12%.
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Firstly, these results indicate a rather low impact of the choice of food production (organic vs.
conventional farming systems) on the overall individual carbon footprint. It should be noted,
however, that the emissions reductions calculated for this activity rely on the emission factors
retrieved from Tilman & Clark (2014) (see Table 24, Annex), and specially on the ratio of
emission factor organic vs. conventional production (compiled from Lynch et al. 2011and
Meier et al. 2015). As seen in the Table 24 and Table 26 (Annex) there is a wide range of
variation found in the literature and, as noted previously, there is an ongoing scientific debate
on this topic.
Secondly, the final results of the CBIs are heavily influenced by the inclusion or exclusion of
specific data on transport in the project activity scenario, especially for the smaller CBIs. The
reduction of emissions obtained through growing food in a less GHG-intensive manner is
rapidly neutralized when transportation distances are high. For example, CBI SCO5 reports a
yearly production of 378 kg of vegetables; the emissions reduction associated to this
production -without taking transportation after farm gate into account- is 105.4 kg CO2e/y.
Considering the emission factor of an average diesel car (0.182 kg CO2e/y (DEFRA 2015)), it
means these emissions would be compensated if the total transportation post-farm were
higher than 48.2 km per month. This important effect for small production initiatives leads us
to hypothesize that there could be a very important rebound effect for the allotment-type and
urban gardening initiatives for which transport was not accounted for (e.g. beneficiaries
driving to the location). However, detailed data on this type of transportation is not available
for the TESS case studies. This will be discussed further in Deliverable 4.1.
The combination of these two factors (food items provided and distance travelled) explain the
performance in terms of GHG reductions of the CBIs, which is shown in Figure 28.

Figure 28: Absolute emissions and reductions per output of the CBIs for the activity
“Provision of Food”
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8.2.2 Activity: Provision of infrastructure for local food markets
As shown in Table 42 (Annex), absolute emissions reductions for the activity “Infrastructure
for Local Food Markets” vary from 153.5 to 4433.5 kg CO2e/y, with averages of 1303.0 kg
CO2e/y absolute emissions (20.8% reduction from baseline) and an efficiency of 0.18 kg
CO2/kg.
The average reductions in relation to the average European carbon footprint for this activity
are 0.57%. However, the uncertainty related to this activity is high: we are merely accounting
for an increase in organic food production and excluding other factors. For instance,
transportation of products for this type of initiatives could possibly be inefficient in relation to
a business-as-usual market infrastructure with more efficient distribution networks. This can
be considered as a rebound effect, i.e. a negative consequence arising from the activity of
the CBI. Rebound effects will be discussed further in deliverable 4.1.
Due to the similar methods of the activities “Provision of Food” and “Provision of
Infrastructure for Local Food Markets”, differences in results (Figure 29) are explained by the
same combination of factors presented in the previous activity: the emission factors of each
food category (conventional production), the performance of organic in relation to
conventional production for each food category (see Table 24, Annex) and the travelled
distances. It should be noted that the boundary for this activity includes only the food groups
considered (food items from the activity “Provision of Food”).
The average efficiency indicator (kg of CO2e reduced per kg of food) is higher for this activity
than for the activity “Provision of Food” (0.18 vs 0.15 kg CO2e/kg), reflecting the impact that
the absence of transport has on this indicator. For this activity rebound effects related to
transport could occur. These are explained in more detail in section 8.6.3). In contrast, the
substantially higher percentage of reduction of the beneficiaries’ carbon footprint is
explained, as discussed in section 8, by the higher variety of products considered by these
CBIs, which translates into a higher footprint reduction potential. It should be noted that some
of these initiatives presented a very high variety of food products, some of which could not be
accounted for because of lack of EFs; therefore, an even higher performance in the carbon
footprint indicator could be expected.
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Figure 29: Absolute emissions and reductions per output of the CBIs for the activity
“Provision of Infrastructure for Local Food Markets”
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8.2.3 Activity: Redistribution of Food
The very different sizes of the initiatives (94 to 888940 kg of food redistributed per year)
correspond to very different absolute savings in terms of GHG emissions, presenting an
average of 145234.2 kg CO2e/y per CBI. The main factor that explains the results for this
activity is the type of food redistributed: the GHG efficiency (kg CO2e/kg food saved) is
highest for GER2 (see Table 43, Annex) due to a larger share of dairy products redistributed
(the production of dairy products is more GHG-intensive than fruits or vegetables, therefore
higher reductions are expected from the avoided production of new food items). GER4
presents a lower efficiency than ESP2 and ESP6, reflecting on the higher share of fruits
redistributed, which cause more GHG emissions than vegetables during the production
stage.
Project emissions, i.e. the energy requirements of the refrigerators for storing the
redistributed food items, amount to a very small share of emissions in relation to the total
saved by the initiatives. For example, for the CBI GER2, the estimated emissions caused by
the refrigerators only amount to 0.63% of the baseline emissions.
The average emissions reduced for this activity relate to 1.15% of a footprint of a beneficiary,
based on the average European carbon footprint. This value is higher than the value
obtained for the activity “Provision of Food” because not only the avoided production of new
food items is considered (including the conservative 0.5 factor applied, as explained in
section 4.3.3) but also the avoided food waste emissions. Furthermore, the relevant
transportation reported by CBIs engaged in the “Provision of Food” activity is not present in
this activity, as the food is redistributed by foot or bicycle.
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Figure 30: Absolute emissions and reductions per output of the CBIs for the activity
“Redistribution of Food”. Note that the absolute reductions are shown in logarithmic
scales
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Food waste generates a large amount of emissions when sent to landfill, specifically
methane emissions from anaerobic decomposition and CO2 emissions from transporting the
materials to the disposal sites. We have applied an emission factor for food waste derived
from Scherhaufer et al. (2015) (for food waste emissions of the life cycle stage “food
preparation and consumption”), which applies to the spatial scope of EU-28 but is not
specific to food type. This potentially leads to a large uncertainty of the results presented for
this activity. Due to a lack of information on food-specific emissions, it is difficult to assess
how this could influence the overall efficiency results of the CBIs presented here. In Table 44
(Annex) a sensitivity test is performed with CBI GER2 using two different emission factors
applied to food waste: firstly, we account for the average EF presented in Scherhaufer et al.
(2015): 0.215 kg CO2e/kg, which accounts for the life cycle stages of production, processing
and wholesale, logistics, retail and marketing. Secondly, we use the EF retrieved from WRAP
(2010): 0.450 kg CO2e/kg. As observed, the EFs tested do not produce a large variation in the
CBI’s results. This is explained by the higher value that certain food production EFs have in
relation to the waste emissions applied, i.e. it is important to consider the nature of the
product redistributed and the corresponding EF associated to all the life cycle stages of its
production (Table 24, Annex).

8.2.4 Activity: Provision of Meals
As shown in Table 45 (Annex), ROM5 and ROM9 present absolute GHG reductions of 635.4
and 13028.6 kg CO2e per year, respectively, reflecting mainly the different number of meals
provided each year (1600 to 18250). The results further show that the reduction of emissions
in relation to the carbon footprint is very high (6.87%), indicating a great importance in the
choice of food in a person’s overall contribution to GHG emissions, which has already been
stressed in the literature (Bryngelsson et al. 2014; Popp et al. 2010; Pradhan et al. 2015) .
93

TESS Project (Grant Agreement n° 603705)

D2.4

The results presented here rely on the selected EFs for different diets (see Table 28, Annex).
These EFs could have been used to calculate country-specific GHG emissions associated to
different diets. However, firstly there are only very few countries whose diets have been
characterized in terms of GHG emissions, e.g. UK, Germany and Netherlands (Scarborough
et al. 2014; van Dooren et al. 2014; Berners-Lee et al. 2012; Meier & Christen 2012) and,
secondly, the differences found in emissions in the different studies may reflect different
methodologies used rather than distinct dietary and food production differences found across
countries. For this reason, we selected the average EF found across the literature for each
type of diet.
In the Table 46 (Annex) a sensitivity test is performed for CBI ROM5 and ROM9 to discuss
the variation of results depending on the EF considered for the represented diets. For this,
the best and worst case reduction scenarios are constructed combining the most and least
favourable EFs from Table 28 (Annex) from different literature sources. The sensitivity test
shows a large variation in both absolute emissions and in reduction per beneficiary and %
reduction of carbon footprint. Despite all of the scenarios resulting very positive in terms of
GHG emissions reductions, the results are very sensitive to the literature source applied for
the respective EF. GHG characterization of country-specific diets is expected to be available
in the near future and will improve the accuracy of results.

8.3

Domain Goods and Materials

8.3.1 Activity: Repairing, reusing, upcycling
As observed in Table 47 (Annex), the average absolute reduction in GHG emissions for the
initiatives in the activity “Repairing, Reusing, Upcycling” is very high (1574395.1 kg CO2e/y,
with an average efficiency of 34.3 kg CO2e per product). In contrast, the reductions per
beneficiary and the indicator related to the average European footprint presented are low
(0.05 t CO2e per beneficiary and 0.54% of carbon footprint, respectively). It should be noted,
however, that the number of beneficiaries are only considered when it is feasible to do so,
i.e. when the variety of products is very low. For instance, for CBIs that repair bicycles or
computers we assume 1 beneficiary for each product that is repaired, reused or upcycled. In
contrast, for CBIs that produce several dozens of different items or that provide construction
materials it is very difficult to estimate the number of beneficiaries and, in consequence, only
the total absolute emissions reduced are shown. Since the indicator related to the carbon
footprint is based on single product CBIs, it is expected that the repair, reuse and upcycle of
various products by beneficiaries would add up to a very high value. This effect is illustrated
in Table 29 (Annex), where we compile some exemplary products with their associated EFs,
the substitution factor and reduction % of beneficiary’s carbon footprint. If a beneficiary
reused, repaired or upcycled in a given year all of the items shown in the table then the % of
reduction of the beneficiary’s footprint could be added; however, the relationship between the
products and the beneficiaries of the CBIs is unknown.
As explained in the corresponding methods section, for this activity we account for the
production of new products that are avoided through the repair, reuse and upcycle of old
products. With this in mind, the main factor that explains the results presented are the
product-specific emission factors used; in other words, the emission intensity embedded in
the life cycle of the considered products. A second factor that affects the results is the
assumed behaviour of the substitution factor, which is estimated considering the price of the
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commodity, the possibilities for repair (if applicable), the necessity of the product and the
frequency of use. This second factor has been conservatively introduced; however, its actual
value is fraught with a high uncertainty (see Table 29, Annex).

Figure 31: Absolute emissions and reductions per output of the CBIs for the activity
“Repairing, Reusing, Upcycling” 30. Note that the absolute reductions are shown in
logarithmic scales.
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It should be noted that repairing, reusing and upcycling have been introduced in the same
activity because of the large similarities found. However, there are some differences between
them which are worthy of discussion. For instance, compared to repairing and recycling, it is
expected that the activity of upcycling presents an added value, as a consequence of
creating a new product from existing materials. Therefore, it could be argued that the
“behaviour of substitution” factor used is very conservative. Also, resources or energy
required for the transformation of the goods and materials have been excluded for this
activity due to a lack of data from the CBIs. The intensity of these inputs could differ between
reuse, repair or upcycling activities (e.g. less energy requirements for reuse than for repairing
items).

8.3.2 Activity: Recycling
In Table 48 (Annex) we present the results for the activity “Recycling”, for which we observe
average absolute emissions reductions of 21009.7 kg CO2e/y (77.2% reduction from the
baseline). The average emissions per kg recycled is 5.5 kg of CO2e, with values ranging from
0.75 to 12.12 kg CO2e/kg. Compared to the average European footprint the initiatives
engaged in this activity present a 1.5% reduction performance, with a large variation within
CBIs.
The differences in results found across CBIs are explained by the material that is recycled.
Firstly, this is characterized by the different EFs associated to the production of these
30
The high value presented by FIN7 in relation to other CBIs reflects the larger quantities of materials and
products that were repaired, reused and upcycled
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materials from virgin or recycled material and the waste emissions associated to the disposal
phase (see Table 30, Annex). Secondly, the materials are associated with different baseline
recycling rates which are country-specific (see Table 14). The first element, which
determines the efficiency indicator (kg CO2e per kg recycled, see Figure 32) is quite clear: the
higher the absolute difference between the EF associated to the production of material
through virgin and recycled material, the higher the emissions reduced will be. For example,
batteries present the highest difference (12.11 and 0.07 kg CO2e per kg produced through
virgin and recycled material, respectively), and are followed by aluminium, metal, plastic and
paper. The second element –the national recycling rate- determines how much of the
collected material by the initiatives may be attributed to the emissions reductions (since in
the absence of the CBI a share of the materials would have been recycled anyway). Thus,
the same quantity recycled for a given material will account for higher emissions reductions
in a country that has a lower national recycling rate.
An important factor for the estimation of beneficiaries and for the carbon footprint indicator is
the per capita consumption of different materials in the countries considered. For instance,
as observed in Table 30 (Annex), the recycling of batteries presents the highest efficiency
performance. As discussed above this is due to the highest difference between the EFs for
the baseline scenario and project activity. However, because the per capita consumption (kg)
of this material is by far the lowest of the materials considered, the total emissions
associated to the number of beneficiaries are rather low. In other words, for this indicator the
quantity of material used by beneficiaries is more relevant than the actual difference in EFs.
Analogous to other activities, the carbon footprint indicator scores higher for the initiatives
engaged in the recycling of several materials, reflecting a higher potential in reducing the
beneficiaries’ individual carbon footprint.

Figure 32: Absolute emissions and reductions per output of the CBIs for the activity
“Recycling”. Note that the absolute reductions are shown in logarithmic scales
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Interestingly, as observed in Table 30 (Annex), the emissions from the waste stage are
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relatively insignificant in comparison to the emissions stemming from the extraction of raw
materials and production stage.

8.4

Domain Energy

8.4.1 Activity: Provision of Heat
The average absolute reductions from this activity are 612312.3 kg CO2e/y (84.3% from the
baseline), ranging from 40241.4 to 2367142.9 kg CO2e/y for CBIs FIN8 and FIN2,
respectively. This absolute reduction reflects on both the size of the initiative and type of
renewable energy used, with a higher GHG reduction potential per kWh found for biomass
than for geothermal heat production. The total reduction per kWh of output is larger for the
biomass initiative located in the UK than for the ones located in Finland (see Figure 33). This
reflects on the chosen methodology, which considers baseline scenarios differently across
countries: in this case, the EF of the average heating mix is higher in UK than in Finland
(0.209 vs 0.166 kg CO2e / kWh) due to differences in the national energy mix. The reduction
expressed as a percentage of carbon footprint is higher for this activity compared to the
previously described ones, ranging between 10.1 and 13.4%.
It should be noted that the baseline scenario considers the per capita kWh/y demand in each
country. This amount of energy refers only to residential households and therefore excludes
other heating requirements, for example the heating of office spaces, public schools, etc.
Since the CBIs report on the number of beneficiaries they supply with heat (including some
of the abovementioned spaces), accounting only for kWh per year of residential heating
translates into a conservative estimation of the reduction of carbon footprint. In other words,
the per capita kWh demand would be higher considering these other heating requirements,
which would translate into higher emissions per beneficiary reduced.
An important limitation to be noted is that the methodology used is constructed based on the
number of beneficiaries that the CBI reports. Since the initiatives provide renewable heat for
a large variety of buildings, in some cases the number of beneficiaries provided is a coarse
estimate. Ideally, it is preferable to obtain the kWh per year that is supplied, but this
information is not always recorded by small initiatives.

97

TESS Project (Grant Agreement n° 603705)

D2.4

Figure 33: Absolute emissions and reductions per output of the CBIs for the activity
“Provision of Heat”
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In the Table 50 (Annex) and using SCO1 as an example, we perform a sensitivity test to
discuss the effect of the energy mix and energy demand on the results presented. For this,
we analyse the results that would be achieved if SCO1 had theoretically generated the same
amount of kWh/y in different countries. We observe, firstly, that higher reductions per kWh
are achieved in countries that present a higher average EF in their energy mix -highest for
UK and lowest for Romania. Secondly, the reduction related to the beneficiaries´ carbon
footprint depends on both the absolute emissions achieved for the heat generated and on
the per capita kWh of heat consumed, which is highest for Finland and lowest for Spain.

8.4.2 Activity: Provision of Electricity
Table 51 (Annex) shows an average reduction for the activity “Provisioning of Electricity” of
454239.4 kg CO2e/y, ranging from 609.0 to 1736873.0 kg CO2e/y for FIN4 and SCO5,
respectively. The broad range reflects on the different sizes of operation, from 4000 kWh to
3580000 kWh produced per year. Reductions in relation to the carbon footprint of each
beneficiary show a very high performance of this activity, with an average 24.4%. The
relative reductions from the baseline scenario are similar across the considered CBIs, close
to 90%, with the exception of FIN4, which presents a 76.8% reduction. The reason behind
this difference does not lie in the technology used but in the share of energy sources that
contribute to the baseline scenario’s electricity mix. In other words, UK’s more carbonintensive average electricity mix allows for larger emissions reductions to be accounted for
by CBIs operating in this country.
In the figure below we compare the annual absolute emissions reductions achieved by the
initiatives to the efficiency of these reductions (kg of CO2e reduced per kWh generated). As
observed, higher levels of efficiency are obtained by SCO5 and SCO1, explained by UK’s
more GHG-intensive national electricity mix.
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Figure 34: Absolute emissions and reductions per output of the CBIs of the activity
“Provision of Electricity. Note that the absolute reductions are shown in logarithmic
scales
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The results presented are influenced by a combination of several factors. In the Table 52
(Annex) and using SCO1 as an example, we perform a sensitivity test to discuss the effect of
the energy mix and energy demand on the results presented: we analyse the results that
would be achieved if SCO1 had generated the same amount of electricity in different
countries. Analogous to the “Provision of Heat” activity, we observe that higher absolute
reductions are achieved in countries that present a higher EF in their energy mix -highest for
Romania and lowest for Finland. Furthermore, the % of carbon footprint depends on both the
absolute emissions achieved for the electricity generated and the per capita kWh consumed highest for Finland and lowest for Romania.
Therefore, final results are influenced by a combination of the following factors:
 Amount of generated electricity (kWh/y input data): smaller or larger scale
operations lead to different absolute emissions reductions
 The country’s baseline share of energy sources: CBIs located in countries with a
lower share of renewable energies in their average electricity mix will account for
higher reductions
 Emission factors of renewable technology use (Table 33, Annex): depending on the
chosen renewable energy sources CBIs reduce different amounts of emissions.
 Country’s energy demand: for a given electricity production, higher per capita
demand translates into scoring higher in the indicator related to the carbon footprint
of the beneficiaries.
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Comparison across Activities and Domains

Several indicators were proposed in previous sections: reduction of emissions from baseline
scenario (1), total absolute reductions (2), total reduction per output unit (3) and reductions
as a % of the carbon footprint of each beneficiary (4). Results based on these indicators will
be further discussed across the activities. These are highlighted in Table 19 and Figure 35.
Aggregated results for the CBIs (i.e. the emissions reductions of all their activities combined)
can be found in Table 53 and Figure 36 of the Annex.
As observed, most of the activities present high reduction of emission percentages compared
to the baseline scenario, although it varies from 20.8% for “Provision of Infrastructure for
Local Food Markets” to 100% for “Repairing, Reusing, Upcycling”. This descriptive indicator
depends, however, on the construction of the baseline and project activity scenario, and is
not recommended for ranking the performance of different activities.
In contrast, the average reduction of carbon footprint (indicator 4) is suitable to assess
differences in performance found across activities and domains. According to this indicator,
the order of their performance from highest to lowest, is: “Provision of Electricity”, “Provision
of Heat”, “Transport of Persons”, “Provision of meals”, “Recycling”, “Redistribution of Food”
“Transportation of Goods”, “Provision of Infrastructure for Local Food Markets”, “Repairing,
Reusing, Upcycling”31 and “Provision of food”. This ranking reflects the potential the activities
have in reducing a person's individual carbon footprint.
To obtain a complete picture we include in Figure 35 the absolute emissions reductions that
are achieved. According to this indicator, activities would be ordered, from highest to lowest:
“Repairing, Reusing, Upcycling”, “Provision of Heat”, “Provision of Electricity”, “Redistribution
of Food”, “Transport of Persons”, “Transportation of Goods”, “Recycling”, “Provision of
meals”, “Provision of food” and “Provision of Infrastructure for Local Food Markets”. This
indicator reflects the efficacy of the CBIs in mitigating GHG emissions, which is explained in
most cases by the size of the initiatives. The indicator targeted at measuring the efficiency of
CBIs based on their output is less suitable for a comparison across activities due to the
different units presented.

31

As described above, the reduction of the beneficiary’s carbon footprint for the activity “Repairing, Reusing,
Upcycling” refers to one-product CBIs. The potential of repairing, reusing and upcycling various products
increases strongly as more products are considered.
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Table 19: Summary of average results across activities
Indicator 1

Domain

Food

Energy

Transpor
t

Goods
and
materials

Indicator 2

Indicator 3

Indicator 4

Total
reduction
(kg CO2e)
per output
unit

Output unit

Number of
Beneficiarie
s

2151.80

0.15

kg

161.17

0.01

0.12

99.37

145234.23

0.53

kg

3804.92

0.10

1.15

10740.34

31.37

6831.97

0.56

meal

9.07

0.61

6.87

10901.32

9598.36

20.81

1302.96

0.18

kg

244.56

0.05

0.57

671579.54

59267.22

84.26

612312.32

0.15

kWh

523.62

1.04

11.78

Provision of
Electricity

476475.60

22236.20

90.98

454239.39

0.35

kWh

210.33

2.16

24.42

Transport of
Goods

23740.18

1871.44

94.66

21868.74

0.20

km

375.00

0.08

0.95

Transport of
Persons
Repairing,
Reusing,
Upcycling

30590.80

5456.41

88.87

25134.38

0.10

km

24.97

1.01

11.41

1574193.74

0.00

100.00

1574193.74

33.63

Products

353.00

0.04

0.54

28529.88

7520.14

77.23

21009.74

5.50

kg

191.36

0.13

1.52

Activity

Baseline
emissions (kg
CO2e/y)

Project
emissions
(kg CO2e/y)

%
reduction
from
baseline

Provision of
Food

6159.79

4007.98

25.95

Redistribution
of Food

146140.70

906.47

17572.31

Provision of
Meals
Infrastructure
for Local
Food Markets
Provision of
Heat

Recycling

Total reduction
(kg CO2e/y)
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Figure 35: Absolute emissions reductions and reductions as % of beneficiaries’ carbon footprint. A more detailed figure including the reference to each
CBI can be found in the Annex (Table 53 and Figure 36). Note that the total reductions are shown in logarithmic scale
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In the following, a brief summary is presented for each domain, including some insights into
possible potentials these activities present:

Transport: The CBIs from the transportation domain show an overall high mitigation
potential. The total reduction per output unit (km) is higher for the activity “Transport of
goods” than for “Transport of Persons” because the CBIs involved in the first activity use
bicycle and e-vehicles as means of transport, whereas the CBIs engaged in transport of
persons also include bus and train in their modes of alternative transport. Even though the
efficiency per output unit is lower for “Transport of Persons”, their performance in reductions
per beneficiary and % of carbon footprint is higher because of the much larger distances
attributable to each beneficiary, which essentially translates into a higher mitigation potential
presented for this activity. As shown in Table 9, the km of passenger transportation is very
high in Europe; as the transportation sector accounts for 14% of the total anthropogenic CO2
emissions (IPCC 2014), it is most definitely a promising sector for GHG reductions.
As discussed above, the results involving electric vehicles (e.g. transportation of goods via
electric cars or electric motorcycles) depend strongly on the type of electricity used, since the
use phase of electric vehicles is responsible for the majority of the life cycle emissions
(Hawkins et al. 2013). The applied method considers the average national electricity mixes of
the respective countries, which vary strongly in their GHG-intensity. However, if electricity
generated by only renewable resources were used, the GHG reductions achieved by the
CBIs, especially within the activity “Transportation of Goods” would increase considerably.

Food: One of the main conclusions that can be drawn for the food domain is that, in terms of
GHG emissions, what you eat is much more relevant than how or where it was produced. In
this regard, dietary change towards less GHG intensive diets, i.e. avoiding or reducing meat
consumption, represents the highest climate change mitigation potential for the activities of
the food domain. This is in line with the literature on agriculture and climate change
mitigation, that establishes three main elements for mitigation in a sector that accounts for
nearly a third of global anthropogenic GHG emissions: yield-gap closure in lower-income and
developing countries (Pradhan et al. 2015), future technological mitigation options and
dietary change in higher-income countries (Bryngelsson et al. 2014; Popp et al. 2010). The
activities of “Provision of Food” and “Provision of Infrastructure for Local Food Markets”,
which were analysed here in terms of increasing the demand for organic food production,
present a very modest mitigation potential. This is also underlined in a study on communitybased food growing in a London suburb (Kulak et al. 2013): by turning 26 ha of vacant land
in Sutton (UK) into a community garden, a reduction of 34t CO2e could be achieved, which
only represents 0.4% of the food-related emissions of the population of this area. Yet, higher
reductions are possible when concentrating on the most “efficient” food types in terms of
GHG reductions such as beans, courgettes or tomatoes cultivated in poly-tunnels.
It should be noted however, that the selected TESS-CBI involved in growing food are often
focusing on other aspects besides savings GHG emissions such as increasing awareness for
sustainable food or the social dimension of the activity.
“Redistribution of Food” performs better in terms of GHG reductions but may have a low
potential of expansion for businesses, i.e. there might be a limit to the food resources to be
distributed from supermarkets as some already donate their expiring food to food banks in a
business-as-usual scenario. However, this potential is very large for individual households,
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since 12% of food is wasted at home and is avoidable (Vanham et al. 2015). Food loss and
food waste along the whole food chain accounts for a third of the total production
(Gustavsson et al. 2013), which has a large impact on GHG emissions (Hiç et al. 2016); in
this context, the activity "Redistribution of Food" is an important piece of a larger picture that
includes many other aspects.

Goods and Materials: The initiatives engaged in the activity “Repairing, Reusing, Upcycling”
show the highest average absolute emissions reductions, which reflects mostly on the high
quantities of materials and products that some of the CBIs are managing. The reduction of
carbon footprint is derived from only a handful of CBIs (see Table 47, Annex), specifically for
the ones providing a very low variety of products (e.g. repairing computers or bicycles). In
these cases, a 1 to 1 product-beneficiary relationship can be assumed, but this relationship is
more complicated to assess for initiatives that handle a high variety of goods and/or
materials. Furthermore, given the high variety of materials presented by the initiatives it is
very difficult to provide a per capita consumption for each material as was applied for other
activities. This has important consequences: the average reduction of 0.54% of the carbon
footprint presented corresponds only to the emissions avoided by a single product, therefore
indicating the high potential this activity has in mitigating GHG emissions when a beneficiary
repairs, reuses or upcycles multiple products.
The activity of “Recycling” presents a 1.52 % reduction of the carbon footprint of each
beneficiary. Results were determined by the absolute difference in EFs found between the
production of different materials from virgin or recycled input -higher differences account for
higher reductions, and by the national recycling rate -lower recycling rates allow to compute
higher reductions. As seen in Table 14, there is still high potential to increase current
recycling quota.

Energy: Electricity and heat production produces 25% of the total anthropogenic CO2
emissions (IPCC 2014). From the energy domain we observe that the electricity-generating
initiatives present a higher performance than the initiatives involved in the provision of heat.
An important reason for this difference is found in the energy sources of the baseline
scenarios, i.e. the electricity and heat mix –and their respective average emission factorsare different from each other (Table 32 and Table 36, Annex). Although this depends on the
country considered, the overall trend indicates that currently cleaner energy sources are
used for heating than for electricity. It should be noted that the baseline of the activity
“Provision of Heat” accounts for heating households (as described in 6.1), while the baseline
for electricity generation takes all national sectors into account. However, this selection of
baselines is consistent with the functions the CBIs provide –the electricity-producing
initiatives can feed electricity into the grid, whereas the initiatives producing heat operate for
a limited type of buildings in local communities.

8.6

Limitations

The developed approach allowed for the quantification of GHG reductions achieved by the
selected CBIs for the defined activities. However, numerous assumptions and data gaps lead
to limitations in the analysis. In the following the key constraints will be discussed:
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8.6.1 Defining the domain and activity
In order to apply the Protocol for Project Accounting (Greenhalgh et al. 2005), on which the
methodology is based, the CBIs have been categorized by domains and activities. This
facilitates the comparison of results within and across the respective activities. However, the
nature of the activity or service that is performed by a CBI is not always easily classifiable
into the predefined category. This applies to the selected set of CBIs and has also been
reported in other studies (Kny et al. 2015).
Only a selected number of activities could be included in the GHG accounting due to lack of
data from the CBIs or because the construction of an objective baseline scenario is not
always possible (e.g. constructing a baseline scenario to quantify the impact of training or
educational activities). Therefore, the results presented for the initiatives regarding their
achieved GHG reductions (see Table 53, Annex) refer only to a fraction of their total
engagement. A qualitative indication on the “coverage” -low, medium, high- of the GHG
results in relation to their entire operation is provided in Table 54 (Annex), along with a
description of their excluded activities. This issue is not necessarily a limitation, but rather
responds to the necessity of setting a generalized boundary to the number of activities to
quantify as a basis for comparison.

8.6.2 Assumptions related to the baseline scenario, project scenario and data
on EFs
The uncertainty and level of assumptions used for the GHG accounting varies across
activities and can be broadly classified into two categories: assumptions related to the
baseline scenario and supporting data used for the calculations themselves. Assumptions
were in many cases unavoidable, as small initiatives do not record all of the information
necessary to perform an exhaustive assessment. These assumptions are described in Table
54 in the Annex. In the following table we present a summary of the baseline scenarios
considered and the sources of key emission factors that were used.

Table 20: Summary of baseline scenario considered for the different activities and
reference to the respective section with more details on the methodology 32

32

Activity

Baseline scenario

Countryspecific

Methodology
section

Transportation of Goods

Delivery service by car

No

3.1.3

Provision of Transport to
Persons

Average transportation mode

Yes

3.2.3

Provision of Food

Share of conventional vs
organic production

Yes

4.1.3

Infrastructure for Local Food
Markets

Share of conventional vs
organic production

Yes

4.2.3

Redistribution of Food

Share of conventional vs
organic production

Yes

4.3.3

Provision of Meals

Conventional diet

Yes

4.4.3

Country-specific refers to the baseline scenarios of the different activities, not to the emission factors.
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Repairing, Reusing,
Upcycling

Production of new product

No

5.1.3

Recycle

National recycling average

Yes

5.2.3

Provision of Heat

Household heating mix

Yes

6.1.3

Provision of Electricity

National electricity mix

Yes

6.2.3

Many of the emission factors used are not country-specific. For the activities in the energy
and transport domains, we assume this is of small relevance: for instance, the variation in the
production of electricity from a certain energy source or in the combustion associated to a km
of transport is assumed be very similar across different countries. In contrast, this aspect is
relevant for the food domain, since food production and distribution systems, and other
factors such as climate, vary across countries. At present, to the best of our knowledge,
these country-specific databases are not available at the level of detail required. It is
anticipated, however, that with the proliferation of life cycle assessment studies this type of
information will be available in the near future.

Next, uncertainties in the applied data are presented for the 4 domains:
Domain Transport:
 For the activity “Transportation of Goods”, the number of beneficiaries is applied
from data reported by the CBIs instead of using a theoretically-based method. This
leads to some inconsistencies when comparing it to other activities. However,
because of the nature of their activity and the necessity of recording this type of
information for their daily functioning, we assume that the data provided is of good
quality.
Domain Food:
 The methods for the activities “Provision of Food” and “Provision of Infrastructure for
Local Food markets” have considered the different EFs per food category for
organic and conventional production based on scientific literature. It should be noted
that higher GHG emissions are reported for some organic food products when
compared to conventional production. The EFs are controversially discussed in
literature: current studies comparing the two farming systems are characterized by
numerous flaws and biased designs (Kirchmann et al. 2016). More detailed data on
specific food items or new scientific evidences on this topic could change the scale
the results presented.
 The activity “Provision of Infrastructure for Local Food Markets” must be analyzed
with care; the results of this activity only reflect the potential GHG savings through
an increase in the demand of organic food production, but leave out of the analysis
any other considerations such as transportation requirements or a decrease in
efficiency in relation to the baseline scenario (e.g. though potentially inefficient
transportation systems).
 The activity “Redistribution of Food”: it has been assumed that 50% of the
redistributed food replaced newly bought products. This factor is fraught with a high
uncertainty, as the effect of redistributed food on food production is not covered in
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the literature. Similarly, the EFs applied for food waste are based on one literature
source and are not food-type specific.
 Lack of country-specific EFs, e.g. for the production of food or for diets.
 The activity “Provision of Meals” only considers the GHG reductions induced by
changes in the diets. The method does not account for changes in the production of
the served food (e.g. locally grown organic food vs. conventional food). This leads to
a slight underestimation of the reductions achieved by the CBIs within this activity.
 The GHG emissions caused by the production of food depend on the emissionintensity of the specific production system (e.g. heating greenhouses) as shown by
e.g. Theurl et al. (2014); Webb et al. (2013). Such specificities have not been
considered in the calculations, since general EFs aggregated over numerous case
studies by Tilman & Clark (2014) were used. This could affect the results related to
the provision of food.
Domain Goods and Materials:
 The calculation of the number of beneficiaries is especially challenging for the
activity “Repairing, Reusing, Upcycling”. The indicator related to the reductions of
the footprint of each beneficiary is therefore based on only 1 product. If the indicator
were aggregated across all products provided by the CBI, the reductions related to
the footprint would rise substantially.
 Information on the distances travelled for the activity “Recycling” and “Repairing,
Reusing, Upcycling” was mostly unavailable. For the calculations we have assumed
travels by bicycle or foot, however, these activities could potentially include
transportation by cars or vans.
Domain Energy:
 For the activity “Provision of Heat”, the number of beneficiaries is applied from data
reported by the CBIs instead of using a theoretically based method. This leads to
some inconsistencies when comparing it to other activities.

8.6.3 Rebound effects
Many activities of CBIs may incur in the so-called “rebound effects”, which can be attributed
to the behaviour of the beneficiaries. Grabs (2015) defines it as follows: “The rebound effect
of consumer-led shifts to alternative purchasing behaviour is generally defined as the
percentage of potential savings in particular environmental impacts of consumption that were
not realised due to consumers' rebound (in particular, re-spending) behaviour”. Rebound
effects can be classified as direct or indirect effects.
Direct effects occur when an increased efficiency leads to even greater consumption
because of lower costs of consumption (e.g. leaving lights on for a longer period of time after
replacing light bulbs with LED technology). In relation to the CBIs, such a direct effect could
occur for example in the food domain: an oversupply of a specific vegetable type could lead
to increased consumption or increased food waste -while a typical share of food waste of
16% at home (Vanham et al. 2015) has been considered in the calculations, this could be
increased by an oversupply of food. An oversupply could also lead to more food intake which
might not replace the amount of newly purchased food to the extent assumed. This direct
rebound effect might only occur on shorter time scales and balance out in the long term.
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Indirect rebound effects occur where savings gained from efficiency cost reduction increase
expenditure and consumption of other goods or services that may be more resource
intensive. Such an effect applies for example to CBIs that offer a financial benefit, e.g.
savings through the provision of (more affordable) sustainable food, goods and materials,
transportation, etc.. This means that part of the achieved GHG reductions may be
compensated by emissions produced through an increase in the consumption of other
products or services by the beneficiaries, which could potentially affect the original outcome.
However, the opposite effect also stands: an increased awareness can lead to the
consumption of generally more expensive sustainable products (e.g. organic food), which in
turn may decrease the available household budget to be spent on other products or services.
This has been shown in a study of Swedish households; if dietary change (less animal-based
products) is joined with buying organic food, the financial savings from due to less meat
consumption roughly balance out the increased cost of organic food consumption which
would eliminate the rebound effect (Grabs 2015) . A similar effect could apply for other
activities providing more sustainable but also more expensive products or services.
The definition on rebound effects presented, related to a potential increase in spending, may
be broadened when considering other potential negative consequences arising from the
activities of the CBIs. The following have been identified:
 Shifting to “greener” diets could lead to macro-economic impacts such as higher
exports of meat production as a response to a decreasing domestic market as
shown by Tukker et al. (2011): this could potentially affect the TESS initiatives
promoting dietary changes by offering “greener” meals. However, third order effects
such as changes in the meat sector of the other countries have not been studied
and could balance out this effect.
 Additional distances travelled by beneficiaries: If the beneficiaries’ food demand is
not entirely fulfilled by the initiatives, the transportation to conventional markets may
not be reduced, i.e. additional shopping trips might produce an increase in transportrelated GHG emissions. Transportation to allotment gardens located outside of town
could increase travel distances compared to the baseline scenario, which could
affect CBIs located at larger distances from the beneficiaries’ households.
 Inefficient local distribution networks could lead to increases in the distances
travelled by initiatives for CBIs providing local food markets (via household delivery
service) or CBIs transporting goods and materials (e.g. collecting and delivering
recycling material).
 Rebound effects related to land use changes in the food domain could occur due to
competing demands for farming space to meet a certain food demand.
 The activity “Repairing, Reusing, Upcycling” could also induce rebound effects,
since the lifespan of products is prolonged, which in turn could lead to higher
emissions from the use of specific products when compared to the purchase of new
ones (e.g. electricity use of refrigerators). The use of additional energy for reparation
or upcycling could also induce further rebound effects.
Due to lack of quantitative data from the case studies these potential rebound effects are left
out of the boundary of the calculations. They will be discussed in more detail in Deliverable
4.1 based on literature data.
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8.6.4 Fulfilling the Principles of the applied Protocol for Project Accounting
In the following paragraphs the degree of consideration of the six accounting principles, as
suggested by the Protocol for Project Accounting (Greenhalgh et al. 2005), is discussed:
 Relevance: The method for each activity has been developed considering the most
significant factors (e.g. including the emissions caused through the production of
electric vehicles in the transport domain). In some cases, due to data gaps, some
relevant factors could not be included. This has been described in the respective
sections.
 Completeness: key EFs for the activities are provided in the Annex. For specific
cases of some CBIs, the sources of EFs are cited.
 Consistency: the overarching framework of defining a set of activities facilitates the
comparison of the GHG reductions across CBIs. Also, EFs applied in multiple
domains were taken from the same source (e.g. EFs for transport). According to the
priciple of consistency, the time perdiods considered for the baseline scenairo
should be consistent across the activities and temporally close to the project activity.
For many activites recent data sets for the baseline scenario (e.g. heat
consumption) were lacking and data from different time periods had to be selected
(e.g. 2008). However, the most recent data sets were applied whenever possible.
 Transparency: the method applied for each activity has been documented in detail,
including data applied and assumptions made for specific CBIs. An overview of the
data provided by the CBIs is given in Table 54 (Annex). However, for reasons of
confidentiality the CBIs have been anonymized.
 Accuracy: the methodology aims at a reasonable accuracy. This is, however, very
much conditioned by data provided from the CBIs, which tends to lack the level of
detail required for a more exhaustive assessment. Any results are therefore fraught
with uncertainty, which is discussed in the respective sections.
 Conservativeness: where applicable, the methodology is based on conservative
approaches that avoid overestimating the reductions of the CBIs. This principle has
guided the choice of the specific assumptions, the selection of baseline scenarios
and the emission factors used for each of the activities considered.

9. Outlook to the Carbon reduction online tool
The described methods for quantifying the GHG reductions for each activity will form the
basis of the “Carbon reduction Online Tool” that will be developed in WP5.
This report focused on estimating and discussing the GHG reductions for the different
activities presented in the TESS case studies. The online tool will be based on the
methodology presented and will address other CBIs engaged in similar activities. The set of
activities covered by the online tool will need to fulfil the criteria of being generalizable, which
means that activities with case-specific calculations that require manual calculations (e.g.
Provision of more sustainable new products) cannot be covered by this tool.
The entry point of the tool is a description of the activities represented so that members of
CBIs can chose the one that matches their field of engagement. This will then be followed by
a request to enter the key emission-related input data, similar to the input data that was used
for the TESS CBI calculations. Although in some cases the level of detail requested for the
quantification of emissions reductions may be described as low, experience with the CBIs
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has shown that in many cases more detailed documentation is not recorded by the initiatives.
A tool that targets this type of initiatives therefore must acknowledge these constraints.
The result will be presented in a visually appealing way, which the CBIs can download for
their further use. A detailed description of the general methodology (based on this
deliverable) will also be provided for download to ensure full transparency.
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10. Conclusions
In this deliverable we sharpened the methodology developed in Deliverable 2.1 and
implemented it to over 50 heterogeneous case-studies of European initiatives across the
food, energy, transport and waste sectors located in Spain, Germany, UK, Italy, Finland and
Romania. As a consequence of the variety of sectors these initiatives operate in, one of the
main challenges was to quantify the GHG emissions reductions in a systematic and
comparable manner. We have adapted the GHG Protocol for Project Accounting
(Greenhalgh et al. 2005) to the specificities of local CBIS: the reduction of GHG emissions is
calculated through the comparison of the project activity to a baseline scenario, i.e. the
expected behaviour of the average population in the absence of the CBI’s implemented
activity. When applying the described methodology we have adhered to the principles of the
protocol, namely relevance, completeness, consistency, transparency, accuracy and
conservativeness.
Several indicators were proposed for evaluating the performance of the initiatives in terms of
GHG emissions reductions, both for intra and inter-activity comparison. The activities that
show the highest potential, based on their absolute emissions reductions and their
comparison to an average European footprint are “Provision of Electricity”, “Provision of
Transport to Persons”, “Provision of Heat” and “Provision of Meals”.
The transport domain, which accounts for 14% of the total anthropogenic CO2 emissions
(IPCC 2014), has a very large potential to reduce GHG emissions through the action of CBIs,
specifically through the promotion of less GHG-intensive means of transportation, e.g. train
and use of bicycle. Under current conditions, the use of electric vehicles powered through the
national electricity-mix does not reduce GHG emissions in countries with a GHG-intensive
electricity mix. This, however, is expected to change as the share of renewable electricity in
different countries’ national mix can be expected to increase in future.
In the food domain, CBIs involved in “Provision of Meals” activity have shown a high potential
for GHG reductions, by offering vegetarian and vegan meals. The promotion of dietary
change has a relevant effect on climate change mitigation; our results suggest that what you
eat is much more relevant than how it is produced. In this regard, the potential of initiatives
engaged in providing organic food is very limited in terms of GHG mitigation. In contrast,
avoiding or reducing animal-based food products has a large influence in reducing our
individual carbon footprint. The activity “Redistribution of Food” presents a better
performance in terms of GHG reductions than “Provision of food” and shows a high
mitigation potential, because in Europe 20% of the produced food is wasted throughout its
life cycle (Stenmarck et al. 2016).
Results from the Goods and Materials domain are very case-specific and therefore it is
difficult to draw conclusions. The activity “Repairing, Reusing and Upcycling” shows the
highest absolute emissions reductions of all the activities considered, which reflects mostly
on the high quantity of materials and products that the represented CBIs are managing.
The Energy domain, which accounts for 25% of the total anthropogenic CO2 emissions
(IPCC 2014), encompasses two of the best performing activities: “Provision of Electricity” and
“Provision of Heat”. Although the emissions reduced depend on the heat and electricity mix

111

TESS Project (Grant Agreement n° 603705)

of the country considered, large overall reductions are observed across all of the initiatives
engaged in these activities.
We have outlined several limitations of the analysis above; for instance, rebound effects
have not been considered here due to a lack of data. These can counteract the
achievements in sustainable advances of initiatives (Kny et al. 2015), i.e. reducing the
reductions of the CBIs. These will be further discussed based on recent literature in
Deliverable 4.1.
The methodology proposed responds to the nature and necessities of the CBIs; we did not
attempt to perform a detailed LCA with each of the over 50 initiatives, but rather to construct
a robust method that accounts for GHG emission performance based on the relatively low
level of input data that these type of initiatives typically record. This method will be developed
into an online tool and serve as a rigorous self-assessment of their activities and, if
applicable, to the promotion of their engagement.
Although the GHG reductions achieved by the selected CBIs vary considerably across
activities, overall the results show a large potential for climate change mitigation induced by
this type of community-based initiatives. Also due to their diverse actions, many of which are
beyond the activities included in the assessment of their GHG reductions (e.g. educationalrelated activities), a much larger indirect environmental impact can be expected.
Nevertheless, considerable efforts such as voluntary work by active members are involved.
To what extent this can be up-scaled to enlarge their impacts while acknowledging potential
barriers to their development still remains open. This issue will be addressed in more detail in
Deliverable 4.2.
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11. Annex
11.1 Emission Factors for all activities
Table 21: Emission factors for baseline candidates of transport of goods. The
emission factors from the use stage were derived from DEFRA (2015). The ratio
between emissions caused by the use and those caused by production of the
respective vehicles is provided by ProBas (2016). Production of electric bicycles and
electric motorbikes were taken from Cherry et al. (2009); use stage emissions from
electric bicycles and electric motorbikes from Notter et al. (2010). The EF for the
production of electric cars was provided by Hawkins et al. (2013), the use stage
(kWh/km) from Granovskii et al. (2006) and the EFs of the electricity mix have been
taken from DEFRA (2015)
Fuel

Process/ Product

Country

EF [kg CO2e]

Unit

Scope

Fossil

Average car, diesel

EU 28

0.1823

km

Use

Fossil

Average car, diesel

EU 28

0.0290

km

Production

-

Bicycle

EU 28

0.0047

km

Production

Electricity

Electric car

EU 28

0.0910

km

Production

Electricity

Electric car

FI

0.1058

km

Use

Electricity

Electric car

DE

0.2183

km

Use

Electricity

Electric car

IT

0.1621

km

Use

Electricity

Electric car

RO

0.1551

km

Use

Electricity

Electric car

ES

0.1205

km

Use

Electricity

Electric car

UK

0.2085

km

Use

Electricity

Electric Motorbike

EU28

0.0175

km

Production

Electricity

Electric Motorbike

FI

0.0096

km

Use

Electricity

Electric Motorbike

DE

0.0198

km

Use

Electricity

Electric Motorbike

IT

0.0147

km

Use

Electricity

Electric Motorbike

RO

0.0141

km

Use

Electricity

Electric Motorbike

ES

0.0109

km

Use

Electricity

Electric Motorbike

UK

0.0189

km

Use
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Table 22: Emission factors used for the activity “Provision of Transport to Persons”.
The emission factors were derived from DEFRA (2015) and, if necessary,
recalculated by applying the average occupation rate obtained by EC (2014). The
ratio between emissions caused by the use and those caused by production of the
respective vehicles is provided by ProBas (2016). Missing occupancy rates mean the
data was already provided as person-km (with no reference to the occupancy
number). We assume an average occupancy of 2 for liftshare.

Fuel

Mode of
transport

Countr
y

EF (kg CO2e/
passenger
km)

Scope

Source EF

Occupa
ncy rate

-

Walk

EU28

0

1-3

Assumption

1

-

Bicycle

EU28

0.0047

Production

Cherry et al. (2009)

1

-

Bicycle

EU28

0

Use

Assumption

1

Electricity

Light rail and
tram

EU 28

0.0604

ProBas (2016)

20.5

Electricity

National rail

EU28

0.0329

ProBas (2016)

-

EU 28

0.1229

EU 28

0.1165

Fossil
Fossil

Average car,
diesel
Average local
bus

Electricity

National rail

EU 28

0.0315

Electricity

Electric bicycle

EU 28

0.0121

Electricity

Electric bicycle

FI

Electricity

Electric bicycle

Electricity

Use,
production
Use,
production
Use,
production
Use,
production
Use,
Production

DEFRA (2015),
ProBas (2016)
DEFRA (2015),
ProBas (2016)

1,72
-

PROBAS

-

Production

Cherry et al. (2009)

1

0.0125

Use

Notter et al.(2010)

1

DE

0.0257

Use

Notter et al.(2010)

1

Electric bicycle

IT

0.0191

Use

Notter et al.(2010)

1

Electricity

Electric bicycle

RO

0.0183

Use

Notter et al.(2010)

1

Electricity

Electric bicycle

ES

0.0142

Use

Notter et al.(2010)

1

Electricity

Electric bicycle

UK

0.0246

Use

Notter et al.(2010)

1

Fossil

Liftshare

EU28

0.0530

Use

DEFRA(2015)

2

Fossil

Liftshare

EU28

0.0084

Production

DEFRA(2015)

2

Table 23: Total kilometers per type of passenger transport (in billions) and total per
capita km of transport (EC 2014)

Country

Car

Bus

Railway

Metrotram

Total Billion
km

Population

Per capita
personkm

DE

895.00

59.50

88.40

15.60

1058.5

80327900

13177.24

ES

321.00

54.50

22.50

6.00

404.00

46818219

8629.12

IT

578.70

102.80

44.60

7.20

733.30

59394207

12346.32

RO

77.00

12.10

4.60

7.30

101.00

20095996

5025.88

FI

65.30

7.50

4.00

0.50

77.30

5401267

14311.46
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UK

642.70

43.40

61.00

11.60

115

758.70

63495303

11948.92
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Table 24: Data on emissions for the food domain up to farm gate, including the production of food from conventional and organic systems, packaging and transport.

Conventional food production (Tilman &
Clark 2014) 33

Category

kg CO2eq/kg
mass
mean

Standard
-error

Butter

8.600

0.721

Dairy (cheese, milk,
yoghurt)

1.299

Eggs

Organic food production (Lynch et al. 2011; Meier et al.
2015)

Category

% difference between org and
conv

Conventional Transport - farm Conventional
gate to retail (Weber &
WholesaleMatthews 2008)
Retail (Weber &
Matthews 2008)
Category

as % of
production

mean

min

max

Milk

0.98

0.71

1.16

Dairy Products

3.36

0.198

Milk

0.98

0.71

1.16

Dairy Products

1.747

0.074

Eggs

0.95

0.73

1.17

Legumes (e.g. soybean)

0.243

0.029

0.82

0.59

Maize

0.377

0.055

0.88

Oil Crops

1.303

0.577

Other Cereals (barley,
oats)

5.37

0.458

Pork

8.005

0.475

Poultry

6.819

Ruminant Meat (beef, goat,
mutton, lamb)
Starchy Roots (cassava,
potatoes)
Temperate and tropical
fruits
Vegetables (asparagus,
leek, mushroom, onion,
romaine lettuce, tomato)
Wheat

33
34

as % of
production

Food Waste (Vanham et al. 2015;
Scherhaufer et al. 2015)
percentage of food wasted
at home

t CO2e/t food
wasted at
home34

average

min

max

5.59

16

7.00

24

0.373

3.36

5.59

16

7.00

24

0.373

Chicken/Fish/Eggs

3.89

12.54

16

7.00

24

0.373

1.34

Fruit/Vegetable

17.21

17.18

16

7.00

24

0.373

0.76

1.14

Cereals/Carbs

17.09

15.71

16

7.00

24

0.373

0.88

0.76

1.14

Oils/Sweets/Cond

9.26

13.73

16

7.00

24

0.373

0.88

0.76

1.14

Cereals/Carbs

17.09

15.71

16

7.00

24

0.373

Pork

1.09

0.87

1.73

Chicken/Fish/Eggs

3.89

12.54

16

7.00

24

0.373

0.268

Poultry

1.20

0.76

1.46

Chicken/Fish/Eggs

3.89

12.54

16

7.00

24

0.373

43.15
4

2.338

Beef

1.02

0.85

1.15

Red Meat

0.68

2.06

16

7.00

24

0.373

0.110

0.053

Starchy roots (e.g.
potato)

1.04

0.93

1.15

Fruit/Vegetable

17.21

17.18

16

7.00

24

0.373

0.185

0.029

Fruits

0.99

0.26

2.3

Fruit/Vegetable

17.21

17.18

16

7.00

24

0.373

0.468

0.145

Vegetables (e.g. potato,
tomato)

0.74

0.19

1.29

Fruit/Vegetable

17.21

17.18

16

7.00

24

0.373

0.680

0.113

Field crops (e.g. wheat,
corn)

0.88

0.76

1.14

Cereals/Carbs

17.09

15.71

16

7.00

24

0.373

Legumes (beans,
soybean etc.)
Field crops (e.g. wheat,
corn)
Field crops (e.g. wheat,
corn)
Field crops (e.g. wheat,
corn)

sent by Mr. Clark by mail on 30.10.2015
Related to the life stage of “Food preparation and consumption”.
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Table 25: Transport emission factors used for the activity ‘Provision of Food 35
Fuel

Mode of Transport

EF [kg CO2e]

Unit

Scope

Source EF

Fossil

Average car, diesel

0.1823

km

Use

DEFRA (2015)

Fossil

Average car, diesel

0.0290

km

Production

DEFRA (2015), ProBas
(2016)

Fossil

Average car, petrol

0.1913

km

Use

DEFRA (2015)

Fossil

Average car, petrol

0.0415

km

Production

DEFRA (2015), ProBas
(2016)

Fossil

Large car diesel

0.2252

km

Use

DEFRA (2015)

Fossil

Large car diesel

0.0359

km

Production

DEFRA (2015), ProBas
(2016)

Fossil

Large car petrol

0.2907

km

Use

DEFRA (2015)

Fossil

Large car petrol

0.0632

km

Production

DEFRA (2015), ProBas
(2016)

Fossil

Average van diesel

0.2500

km

Use

DEFRA (2015)

Fossil

Average van diesel

0.0398

km

Production

DEFRA (2015), ProBas
(2016)

Fossil

Average van petrol

0.2099

km

Use

DEFRA (2015)

Fossil

Average van petrol

0.0456

km

Production

DEFRA (2015), ProBas
(2016)

Fossil

HGV diesel

1.0450

km

Use

DEFRA (2015)

Fossil

HGV diesel

0.1665

km

Production

DEFRA (2015), ProBas
(2016)

Fossil

HGV refrigerated

1.2272

km

Use

DEFRA (2015)

Fossil

HGV refrigerated

0.1955

km

Production

DEFRA (2015), ProBas
(2016)

35

Production emissions are not provided by DEFRA( 2015) DEFRA (2015). We use the ratio production/use
calculated for other means of transport provided by ProBas (2016).

117

TESS Project (Grant Agreement n° 603705)

D2.4

Table 26: GHG emissions of organic vs. conventional agriculture. Overview of the
literature cited in Lynch et al. (2011; Meier et al. (2015). Negative values in organic
vs. conventional column indicate less GHG emissions from organic agriculture in
relation to conventional.
Original study

Cited in

Category

Products

Region

Org. vs.
Conv. in %

Casey & Holden
2006

Lynch et al. 2011,
Meier et al. 2015

beef

suckler cow

Ireland

-15

Flessa et al. 2002

Lynch et al. 2011

beef

Germany

0

Alig et al. 2012

Meier et al. 2015

beef

suckler cow

Switzerland

-3

Alig et al. 2012

Meier et al. 2015

beef

steer production

Switzerland

11

Williams et al. 2006

Meier et al. 2015

beef

suckler cow

England &
Wales

15

Main 2001

Lynch et al. 2011

dairy

milk

Atl. Canada

-29

Oleson et al. 2006

Lynch et al. 2011

dairy

milk

Denmark/EU

11

Bos et al. 2007

Lynch et al. 2011

dairy

milk

Netherlands

-10

Lynch et al. 2011

dairy

milk

Netherlands

0

Lynch et al. 2011,
Meier et al. 2015

dairy

milk

Austria

-11

Meier et al. 2015

dairy

milk

Sweden

5

Meier et al. 2015

dairy

milk

Sweden

-14

Flysjö et al. 2012

Meier et al. 2015

dairy

milk

Sweden

1

Guerci et al. 2013

Meier et al. 2015

dairy

milk

Denmark

-16

Haas et al. 2001

Lynch et al. 2011,
Meier et al. 2015

dairy

milk

Germany

0

Meier et al. 2015

dairy

milk

Denmark

3

Meier et al. 2015

dairy

milk

Holland

7

Meier et al. 2015

dairy

milk

France

4

Williams et al. 2006

Meier et al. 2015

dairy

milk

England &
Wales

16

Degre et al. 2007

Lynch et al. 2011

pig

pig

Sweden

-13

Williams et al. 2006

Lynch et al. 2011,
Meier et al. 2015

pig

pig

England &
Wales

-11

Halberg et al. 2010

Lynch et al. 2011

pig

pig

Denmark

-6

Alig et al. 2012

Meier et al. 2015

pig

pig

Switzerland

3

Basset-Mens & van
der Werf 2005

Meier et al. 2015

pig

pig

France

73

Williams et al. 2006

Lynch et al. 2011,
Meier et al. 2015

poultry

poultry

UK

46

Alig et al. 2012

Meier et al. 2015

poultry and eggs

poultry

Switzerland

31

Boggia et al. 2010

Meier et al. 2015

poultry and eggs

poultry

Italy

-24

Leinonen et al. 2012

Meier et al. 2015

poultry and eggs

poultry

UK

28

Leinonen et al. 2012

Meier et al. 2015

eggs

egg

UK

17

Williams et al. 2006

cited for poultry in
Meier et al. 2015 but
not for eggs

eggs

eggs

UK

-27

Thomassen et
al.2008
Hörtenhuber et al.
2010
Cederberg & Flysjö
2004
Cederberg &
Mattsson 2000

Kristensen et al.
2011
Thomassen et al.
2008
Van der Werf et al.
2009
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Pelletier et al. 2008

Lynch et al. 2011

field crops

canola

Canada

-22

Pelletier et al. 2008

Lynch et al. 2011

field crops

corn

Canada

-22

Pelletier et al. 2008

Lynch et al. 2011

field crops

wheat

Canada

-24

Meisterling et al.
2009

Lynch et al. 2011,
Meier et al. 2015
Lynch et al. 2011,
Meier et al. 2015

field crops

wheat

US

-16

field crops

2 crop rotation
systems

Europe

-18

Nemecek et al. 2005
Williams et al. 2006

Meier et al. 2015

arable crops

Wheat

UK

-2

Williams et al. 2006

Meier et al. 2015

arable crops

Oilseed rape

UK

-5

Williams et al. 2010

Meier et al. 2015

arable crops

Wheat

Venkat 2012

Meier et al. 2015

arable crops

Alfalfa

Pelletier et al. 2008

Lynch et al. 2011

field crops

soy

Canada

-23

Knudsen et al. 2010

Meier et al. 2015

arable crops

Soybean

China

-41

Bos et al. 2007

Meier et al. 2015

fruits, vegetables
and nuts

Beans

Netherlands

-23

Abeliotis et al. 2013

Meier et al. 2015

arable crops

bean

Greece

34

Bos et al. 2007

Meier et al. 2015

arable crops

sugar beet

Netherlands

-41

De Bakker et al.
2009

Lynch et al. 2011,
Meier et al. 2015

vegetables

leek

Belgium

-53

Bos et al. 2007

Meier et al. 2015

Pea

Netherlands

-41

Bos et al. 2007

Meier et al. 2015

Leek

Netherlands

29

Bos et al. 2007

Meier et al. 2015

Lettuce

Netherlands

16

Venkat 2012

Meier et al. 2015

Venkat 2012

Meier et al. 2015

Vermeulen & van der
Lans 2011

Meier et al. 2015

Williams et al. 2006

Meier et al. 2015

Williams et al. 2006

fruits, vegetables
and nuts
fruits, vegetables
and nuts
fruits, vegetables
and nuts
fruits, vegetables
and nuts
fruits, vegetables
and nuts
fruits, vegetables
and nuts
fruits, vegetables
and nuts

Broccoli

Meier et al. 2015

Williams et al. 2010

Lettuce

England and
Wales
USA
(California)

USA
(California)
USA
(California)

14
-35

-16
-40

Tomato

Netherlands

-10

Tomato

UK

-81

arable crops

Potato

UK

-7

Meier et al. 2015

arable crops

Potato

England and
Wales

5

Bos et al. 2007

Meier et al. 2015

arable crops

potato

Netherlands

15

Liu et al. 2010

Meier et al. 2015

pear (lowland
and hilly)

China

-66.5

Venkat 2012

Meier et al. 2015

Venkat 2012

Meier et al. 2015

Venkat 2012

Meier et al. 2015

Venkat 2012

Meier et al. 2015

Venkat 2012

Meier et al. 2015

Villanueva-Rey et al.
2014

Meier et al. 2015

Warner et al. 2010

Meier et al. 2015

fruits, vegetables
and nuts
fruits, vegetables
and nuts
fruits, vegetables
and nuts
fruits, vegetables
and nuts
fruits, vegetables
and nuts
fruits, vegetables
and nuts
fruits, vegetables
and nuts
fruits, vegetables
and nuts
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USA
(California)
USA
(California)
USA
(California)
USA
(California)
USA
(California)

-11.5

Wine grape

Spain

-74

Strawberry

UK
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Blueberry
Apple (case 1
and 2)
Wine grape (case
1 and 2)
Raisin grape
Strawberry

-13
52.5

5
-31
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Table 27: EF used to estimate the impact of food refrigeration (kg CO2e/kg of food
redistributed)based on DEFRA (2015) and UBA (2012) , see also section 4.3.
Country

EF mix (kg CO2e/kWh)

kg CO2e/kg

Finland

0.1983

0.0016

Germany

0.4939

0.0040

Italy

0.4272

0.0035

Romania

0.5932

0.0049

Spain

0.3200

0.0026

UK

0.4964

0.0041

EU (average)

0.3769

0.0031

Table 28: Emission factors in kg CO2e per person-day associated to average,
36
vegetarian and vegan diets. The values correspond to 2000 kcal/day intake
kg CO2e / person-day
Baseline

Vegetarian

Vegan

Reference

*

3.81

2.89

Scarborough et al. (2014) (UK)

4.28

3.2

2.97

Berners-Lee et al. (2012) (UK)

5.62

4.27

2.63

Meier & Christen (2012) (Germany)

4.10

2.20

2.65

van Dooren et al. (2014) (Netherlands)

4.67

3.37

2.79

Average of the 4 literature sources

Table 29: Examples of EFs and % of carbon footprint of different products

Product

EF (kg

Reference

Behaviour of
substitution factor

% of carbon
footprint

CO2e/product)

TV

239.67

Fraunhofer IZM (2007)

0.48

1.58

Laptop

213.1

UBA (2012b)

0.53

1.55

Printer

94.7

Brother (2010)

0.53

0.69

Bicycle

52.8

Ökoinstitut (2012)

0.3

0.22

Vacuum cleaner

50

Heiskanen et al. (2011)

0.8

0.55

Coffee machine

32

Ökoinstitut (2015)

0.73

0.32

Toaster

5.22

(Prakash et al. 2011)

0.73

0.05

Plate

0.26

(Tesco 2012)

0.69

0.002

36

Scarborough et al. (2014) does not distinguish an average diet but quantifies the emissions associated
to vegan, vegetarian, pescetarian, and different levels of meat-consumption diets.
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Table 30: EFs for material production and waste emissions (DEFRA 2015) 37

Material

EF production
conventional
(kg CO2e/kg)

EF production
recycled material
(kg CO2e/kg)

Difference between
production EFs: recycled vs
virgin material
(%)

EF waste
(kg CO2e/kg)

Aluminium

12.912

3.014

76.66

0.021

Plastic

3.353

0.693

79.33

0.034

Metal (*)

6.535

1.816

71.52

0.021

Paper

0.939

0.683

27.26

0.490

Batteries

12.108

0.065

99.46

0.076

Table 31: Emission factors for print products from Pihkola et al. (2010)

Functional unit (FU)

Total
emissions
per FU

Printing,
per FU

1t

1631 kg CO2e

(advertisement leaflet)

1 t magazine (56 and 86
pages, 22 x 30 cm, circulation
70 000–80 000, 48 issues per
year)

37

energy

Distribution
per FU

Printing and distribution
per FU

153.3 kg CO2e

(life-cycle)

210 kg CO2e (12.9
%)

(9.4 %)

363.3 kg CO2e (22.3 %
of the total emissions)

1488 kg CO2e

108 kg CO2e

94 kg CO2e

202 kg CO2e

For initiatives that did not specify the type of metal, the EF is an average of metals presented by DEFRA (2015)
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Table 32: Per capita energy demand (kWh) of different heating sources and EFs of corresponding energy sources. Data on heating demand: ENTRANZE (2013b) for
Finland, Germany, Italy, Spain, Romania and UK; data on the EFs is obtained from DEFRA (2015) 38, given as kg CO2e/kWh. Population data is taken from EC (2015)

Country

Natural
gas

EF
Natural
Gas

Electricity

EF
Electri
city

Oil
1265.3
9
2289.4
1

EF
District
heating

Biomass
(wood)

EF
Wood

Coal

EF Coal

EF Oil

District
heatin
g

0.247

2990.0
3

0.224

2078.85

0.013

21.99

0.366

0.247

535.67

0.224

801.16

0.013

154.7

0.366

39

SUM
(kwh/
person
)
7765.7
6
6971.9
9

Finland

75.73

0.184

1333.79

0.191

Germany

2950.4

0.184

240.65

0.472

Italy

2679.6

0.184

91.24

0.399

756.62

0.247

0

0.224

437.65

0.013

0.48

0.366

3965.6

Romania

892.93

0.184

30.42

0.508

165.34

0.247

614.93

0.224

1442.84

0.013

27.16

0.366

3173.6
2

Spain

405.97

0.184

318.4

0.289

563.12

0.247

0

0.224

468.05

0.013

2.96

0.366

1758.5

UK

4310.1
7

0.184

312.37

0.462

471

0.247

0

0.224

39.9

0.013

120.1

0.366

5253.5
3

Popula
tion

Emissions
(kg
CO2/person)

530048
4
822178
37
586528
75
206354
60
456689
39
615716
47

1286.08
1408.97
722.2014
387.0333
312.9747
1098.199

Aver
age
EF
0.165
6
0.202
1
0.182
1
0.122
0
0.178
0
0.209
0

Table 33: EFs for different energy sources for the generation of electricity, based on a review of LCA studies by IPCC (2011). Values refer to the 50th percentile of
reviewed studies

EF (g CO2e/kWh)

Biopower

Solar (PV)

Geothermal Energy

Hydropower

Ocean Energy

Wind Energy

Nuclear Energy

Natural Gas

Oil

Coal

Solar (CSP)

18

46

45

4

8

12

16

469

840

1001

22

38

Data for UK with the exception of the EFs for electricity which considers the different carbon intensities of the countries´ electricity mixes. Data excludes transmission losses.
As a result of the lack of more specific data, the same EF for district heating is used across different countries, despite the fact that the energy sources are bound to change from country to
country. However, assuming the district heating EF of UK (DEFRA 2015) for all the countries considered -0.224 kg CO2e/kWh- is expected to be a conservative choice, since the share of fossil
fuel-based energy sources in both the electricity and heat mix are higher for this country than for others.
39
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Table 34: kWh produced per year of the CBIs and baseline's country-specific EF considered (IPCC
2011; EC 2015)
CBI

kWh/y

Country

EF baseline

SCO1

7219.37

UK

0.49636

SCO5

3580000

UK

0.49636

FIN4

4000

Finland

0.19826

ITA8

8633.24

Italy

0.42723

ESP4

3348000

Spain

0,31997

Table 35: EF of renewable energy technology considered (IPCC 2011)
Technology

EF (kg CO2e/kWh)

Solar

0.046

Wind

0.012

Hydro

0.004

Biogas

0.018

Table 36: Average electricity production EFs (DEFRA 2015) considered for the baseline scenario, and
per capita electricity demand (World Bank 2012) in the considered countries
Per capita electricity demand
(kWh/y)

Country

EF electricity (kg
CO2e/kWh)

Finland

0.1983

15 687

Germany

0.4939

7270

Italy

0.4272

5398

Romania

0.5932

2604

Spain

0.3200

5573

UK

0.4964

5452
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11.2 Results for all activities
11.2.1 Domain Transport
Table 37: Results for the activity "Transportation of Goods"40

Indicator 1

Indicator 2

Indicator 3

Indicator 4

CBI

Type

Baseline
emissions (kg
CO2e/y)

Project
emissions (kg
CO2e/y)

% reduction
from
baseline

Total
reduction (kg
CO2e/y)

Total reduction per
output (kg CO2 / km)

Beneficiaries

Reduction per
beneficiary (t CO2e)

% carbon
footprint

GER10

Bike, e-car

48190.54

4726.2

90.19

43464.34

0.191

500.00

0.087

0.98

ESP3

Bike, e-moto

21203.84

847.52

96.00

20356.32

0.203

250.00

0.081

0.92

ROM9

Bike

1826.168

40.61

97.78

1785.56

0.207

-

-

-

Average

-

23740.18

1871.44

94.66

21868.74

0.200

375.00

0.084

0.95

Table 38: Results for the activity "Provision of Transport to Persons"

CBI
SCO2
SCO3

40

Type
Bike, walk, bus,
liftshare
Bike, walk, bus,
train

Indicator 1

Indicator 2

Indicator 3

Indicator 4

Baseline
emissions (kg
CO2e/y)

Project
emissions (kg
CO2e/y)

% reduction
from
baseline

Total
reduction (kg
CO2e/y)

Total reduction per
output (kg CO2 / km)

Beneficiaries

Reduction per
beneficiary (t CO2e)

% carbon
footprint

36709.92

9524.65

74.05

27185.27

0.085

26.89

1.011

11.43

111553.80

22085.20

80.20

89468.60

0.092

81.70

1.095

12.37

FIN4

Bike, walk, e-bike

124.30

16.00

87.13

108.30

0.102

0.07

1.461

16.51

ROM3

Bike, walk

13038.98

269.78

97.93

12769.20

0.111

22.84

0.559

6.32

ROM6

Bike, walk

2725.92

56.40

97.93

2669.52

0.111

4.78

0.559

6.32

ITA6

Bike

19391.87

786.45

95.94

18605.42

0.111

13.55

1.373

15.51

For ROM9 (active in the activity “Provision of Meals”) there was no information related to the number of beneficiaries that received their delivery service
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5456.41

88.87

25134.38

0.102

24.97

1.010

11.41

Table 39: Sensitivity test for “Transportation of Goods”: use of electric cars across different countries with different emission intensities arising from differences in the
electricity-mix considered
Indicator 1

Indicator 2

Indicator 3

Project
emissions
(kg CO2e/y)

Indicator 4

% reduction
from
baseline

Total reduction
(kg CO2e/y)

Total reduction per
output (kg CO2 / km)

Beneficiaries

Reduction per
beneficiary (t CO2e)

% carbon
footprint

CBI

Type

Baseline
emissions (kg
CO2e/y)

GER10

Bike, e-car

48190.54

4726.2

90.19

43464.34

0.191

500.00

0.087

0.98

GER10

100% e-car, Germany

48190.54

70509

-46.31

-22318.46

-0.098

500.00

-0.045

-0.50

GER10

100% e-car, Finland

48190.54

44865.84

6.90

3324.70

0.015

500.00

0.007

0.08

GER10

100% e-car, Spain

48190.54

48212.88

-0.05

-22.34

0.000

500.00

0.000

0.00

GER10

100% e-car, Italy

48190.54

57709.08

-19.75

-9518.54

-0.042

500.00

-0.019

-0.22

GER10

100% e-car, Romania

48190.54

56117.64

-16.45

-7927.10

-0.035

500.00

-0.016

-0.18

GER10

100% e-car, UK

48190.54

68290.56

-41.71

-20100.02

-0.088

500.00

-0.040

-0.45
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Table 40: Sensitivity test for the activity “Transport of Persons”: considering different country location 4 1
Indicator 1

Indicator 2

Indicator 3

Indicator 4

CBI

Country

Baseline
emissions (kg
CO2e/y)

Project
emissions
(kg CO2e/y)

% reduction
from
baseline

Total reduction
(kg CO2e/y)

Total reduction
per kg output (kg
CO2 / km)

Beneficiaries

Reduction per
beneficiary (t
CO2e)

% carbon
footprint

SCO2

UK

36709.92

9524.65

74.05

27185.27

0.085

26.89

1.011

11.43

SCO2

if located Spain

37284.97

9524.65

74.45

27760.32

0.086

37.23

0.746

8.43

SCO2

if located Romania

36488.26

9524.65

73.90

26963.61

0.084

63.92

0.422

4.77

SCO2

if located Germany

36677.80

9524.65

74.03

27153.15

0.085

24.38

1.114

12.58

SCO2

if located Finland

37638.35

9524.65

74.69

28113.70

0.088

22.45

1.252

14.15

SCO2

if located Italy

37230.36

9524.65

74.42

27705.71

0.086

26.02

1.065

12.03

41

SCO2 provides 321256 km of alternative transport: walking, bicycle, bus and liftshare.
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11.2.2 Domain Food
Table 41: Results for activity “Provision of Food”4 2
Indicator 1

Indicator 2

Indicator 3

Indicator 4

CBI

Transport
(Yes/No)

Baseline
emissions (kg
CO2e/y)

Project
emissions (kg
CO2e/y)

% reduction
from baseline

Total reduction
(kg CO2e/y)

Total reduction per output
(kg CO2e / kg food)

Beneficiaries

Reduction per
beneficiary (t CO2e)

% carbon
footprint

GER9

Yes

1158.62

1731.92

-49.48

-573.31

-0.30

32.58

-0.040

-0.45

SCO1

No

19387.33

10890.10

43.83

8497.23

0.26

646.55

0.035

0.47

FIN1

Yes

12448.75

7766.39

37.61

4682.36

0.24

426.93

0.011

0.12

SCO5

Yes

237.03

183.50

22.58

53.55

0.14

8.10

0.007

0.07

GER1

No

21.02

12.22

41.85

8.79

0.16

0.71

0.020

0.22

ITA5

No

2991.67

1662.34

44.43

1329.34

0.28

56.03

0.024

0.27

ESP5

No

1237.92

736.49

40.51

501.42

0.27

32.38

0.030

0.33

ESP9

Yes

13158.35

8316.04

36.80

4842.31

0.23

277.41

0.017

0.20

ESP10

Yes

12957.79

7686.33

40.68

5271.46

0.25

273.29

0.019

0.22

ITA9

Yes

4678.45

2647.75

43.41

2030.70

0.27

87.61

0.023

0.26

ROM7

Yes

5324.36

6229.23

-16.99

-904.87

-0.03

74.24

-0.028

-0.32

ESP6

No

316.14

233.52

26.14

82.63

0.06

18.22

0.005

0.05

6159.79

4007.98

25.95

2151.80

0.15

161.17

0.010

0.12

Average

42

Transport refers to transportation from farm gate to market - this includes both CBIs that provide their produce at a regular interval in a local market and CBIs that provide delivery services;
CBIs with no transport are either urban gardens or allotments, where beneficiaries travel to the initiative’s location.
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Table 42: Results for the activity “Provision of Infrastructure for Local Food Markets”
Indicator 1

Indicator 2

Indicator 3

Indicator 4

CBI

Baseline emissions
(kg CO2e/y)

Project emissions
(kg CO2e/y)

% reduction
from baseline

Total reduction
(kg CO2e/y)

Total reduction per output
(kg CO2e / kg food)

Beneficiaries

Reduction per
beneficiary (t
CO2e)

% carbon
footprint

SCO6

2590.59

1582.68

38.91

1007.91

0.21

108.20

0.05

0.58

FIN4

26656.80

24084.66

9.65

2572.14

0.20

968.74

0.10

1.13

ITA1

1729.98

1001.26

42.12

728.71

0.28

30.04

0.05

0.58

ITA2

2016.48

1260.27

37.50

756.21

0.25

37.49

0.04

0.42

ITA7

9547.87

8697.85

8.90

850.02

0.21

55.89

0.06

0.73

ITA8

2278.16

1886.29

17.20

391.87

0.13

402.99

0.01

0.11

ITA11

675.70

522.21

22.72

153.49

0.07

32.98

0.01

0.16

ESP1

17524.54

15678.96

10.53

1845.58

0.15

168.60

0.05

0.61

ESP7

2819.55

2529.37

10.29

290.18

0.13

33.95

0.11

1.27

ROM2

43173.56

38740.05

10.27

4433.51

0.13

606.69

0.01

0.13

Average

10901.32

9598.36

20.81

1302.96

0.18

244.56

0.05

0.57
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Table 43: Results for activity “Redistribution of Food”
Indicator 1

Indicator 2

Indicator 3

Indicator 4

CBI

Baseline
emissions (kg
CO2e/y)

Project
emissions (kg
CO2e/y)

% reduction
from
baseline

Total reduction
(kg CO2e/y)

Total reduction per
output (kg CO2e / kg food)

Beneficiaries

Reduction per
beneficiary (t CO2e)

% carbon
footprint

GER2

575401.40

3555.76

99.38

571845.64

0.64

14907.13

0.19

2.12

GER4

7104.62

60.00

99.16

7044.62

0.47

261.47

0.05

0.61

ESP2

115.59

0.63

99.45

114.95

0.47

3.40

0.08

0.94

ESP6

1941.19

9.49

99.51

1931.70

0.53

47.68

0.08

0.94

Average

146140.70

906.47

99.37

145234.23

0.53

3804.92

0.10

1.15

Table 44: Sensitivity test for the activity “Redistributing of Food”: considering different food waste EFs
Indicator 1

Indicator 2

Indicator 3

Indicator 4

CBI

EF food waste
(kg CO2e/kg)

Baseline
emissions (kg
CO2e/y)

Project
emissions (kg
CO2e/y)

% reduction
from baseline

Total reduction
(kg CO2e/y)

Total reduction
per output (kg
CO2e / kg food)

Beneficiaries

Reduction per
beneficiary (t
CO2e)

% carbon
footprint

GER2

0.373

575401.40

3555.76

99.38

571845.64

0.64

14907.13

0.19

2.12

GER2

0.215

457421.30

3555.76

99.22

453865.54

0.51

14907.13

0.15

1.73

GER2

0.45

632898.00

3555.76

99.44

629342.24

0.71

14907.13

0.20

2.31
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Table 45: Results for activity “Provision of Meals”
Indicator 1

Indicator 2

Indicator 3

Indicator 4

CBI

Type meal
served

Baseline
emissions (kg
CO2e/y)

Project emissions
(kg CO2e/y)

% reduction
from baseline

Total
reduction (kg
CO2e/y)

Total reduction per
output (kg CO2 / meal)

Beneficiaries

Reduction per
beneficiary (t
CO2e)

% carbon
footprint

ROM5

Vegetarian

2832.82

2197.46

22.43

635.36

0.40

1.46

0.44

4.92

ROM9

Vegan

32311.81

19283.23

40.32

13028.58

0.71

16.67

0.78

8.83

17572.31

10740.34

31.37

6831.97

0.56

9.07

0.61

6.87

Average

Table 46: Sensitivity test for GHG emissions from dietary change 4 3
Indicator 1

Indicator 2

Project emissions
(kg CO2e/y)

% reduction
from
baseline

Total
reduction (kg
CO2e/y)

Indicator 3
Total reduction per
output (kg CO2 / meal)

Indicator 4

CBI

Type meal
served

Baseline
emissions (kg
CO2e/y)

ROM5

Vegetarian

2832.82

2197.46

22.43

635.36

0.40

1.46

0.44

4.92

ROM5(a)

Vegetarian

3411.52

1942.50

43.06

1469.02

0.92

1.46

1.01

11.37

ROM5(b)

Vegetarian

2834.84

2592.03

8.57

242.81

0.15

1.46

0.17

1.88

ROM9

Vegan

32311.81

19283.23

40.32

13028.58

0.71

16.67

0.78

8.83

ROM9(a)

Vegan

38912.65

18210.01

53.20

20702.64

1.13

16.67

1.24

14.03

ROM9(b)

Vegan

32311.81

20564.16

36.36

11747.65

0.64

16.67

0.70

7.96

43

Beneficiaries

Reduction per
beneficiary (t
CO2e)

% carbon
footprint

ROM5 and ROM9 provide 1600 vegetarian and 18250 vegan meals per year, respectively. The first test (a) considers baseline, vegetarian and vegan EFs of 5.62, 3.2 and 2.63 kg
CO2e / person-day; the second (b), 4.67, 4.27 and 2.97 kg CO2e / person-day. These emission factors represent best and worst case scenarios constructed with data from Scarborough
et al. (2014), Berners-Lee et al. (2012), Meier & Christen (2012) and van Dooren et al. (2014) (see Table 21).
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Table 47: Results for the activity “Repairing, Reusing, Upcycling” 44
Indicator 2

Indicator 3

Indicator 4

CBI

Activity

Type

Total reduction (kg
CO2e/y)

Total reduction (kg CO2 /
product)

Beneficiaries

Reduction per
beneficiary (t CO2e)

% carbon
footprint

SCO4

Repair

Laptops

59182.13

112.94

524.00

0.11

1.28

FIN3

Repair, upcycle

Bicycles, clothes

10969.90

20.31

-

-

-

FIN7

Repair, reuse, upcycle

Miscellaneous

18451109.26

11.49

-

-

-

GER3

Repair, reuse

Miscellaneous

9324.00

25.48

-

-

-

GER8

Repair, reuse

Miscellaneous

1065.00

38.04

-

-

-

GER6

Reuse, upcycle

Construction

345005.89

(*)

-

-

-

ITA4

Upcycle

Bicycles

1663.20

15.84

105.00

0.02

0.18

ESP2

Reuse

825.81

2.75

-

-

-

ESP6

Upcycle, reuse

3550.47

(*)

-

-

-

ESP8

Reuse, upcycle

Construction

5137.15

(*)

-

-

-

ESP11

Repair, upcycle

Bicycles

3841.20

15.81

243.00

0.02

0.18

ROM12

Repair, reuse, upcycle

Clothes, furniture

1067.19

(*)

-

-

-

Average

-

-

1574395.10

34.27

290.67

0.05

0.54

Clothes, books, toys, electric
appliances, tools
Windows, tables, chairs,
cupboards, soap

44

The number of beneficiaries is only provided for CBIs that offer one product, e.g. repair of laptops. Indicator 3 is not provided for CBIs that provide their output as kg of material (e.g. kg of
different construction materials)
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Table 48: Results for the activity "Recycling"
Indicator 1

Indicator 2

Indicator 3

Indicator 4

CBI

Material

Baseline
emissions (kg
CO2e/y)

Project emissions
(kg CO2e/y)

% reduction
from
baseline

Total
reduction (kg
CO2e/y)

Total reduction per kg
output (kg CO2 / kg)

Beneficiaries

Reduction per
beneficiary (t
CO2e)

% carbon
footprint

FIN9

Aluminium

14122.84

3291.29

76.70

10831.55

9.92

65.93

0.164

1.86

ITA3

Plastic

6421.75

1313.29

79.54

5107.85

2.69

31.63

0.161

1.82

ROM4

Plastic,
metal, paper

130472.90

31385.03

75.95

99087.87

4.82

460.87

0.317

3.59

ROM8

Plastic

49.48

10.12

79.54

39.36

2.69

0.32

0.124

1.41

ROM10

Paper

19070.55

9114.89

52.20

9955.65

0.75

271.66

0.037

0.41

ROM11

Batteries

1041.73

5.56

99.47

1036.17

12.12

317.78

0.003

0.04

Average

-

28529.88

7520.14

77.23

21009.74

5.50

191.36

0.135

1.51
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11.2.3 Domain Energy
Table 49: Results for the activity “Provisioning of Heat”. 4 5
Indicator 1

Indicator 2

Indicator 3

Indicator 4

Project
emissions (kg
CO2e/y)

%
reduction
from
baseline

Total
reduction (kg
CO2e/y)

Total reduction per
output (kg CO2 / kwh)

Beneficiaries

Reduction per
beneficiary (t CO2e)

% carbon
footprint

CBI

Type

Baseline
emissions (kg
CO2e/y)

SCO1

Biomass

70271.22

4438.18

93.68

65833.04

0.20

64

1.03

11.62

SCO5

Biomass

4756.93

1987.50

58.22

2769.43

0.12

4.33

0.64

7.23

FIN2

Biomass

2572159.00

205016.10

92.03

2367142.90

0.15

2000

1.18

13.37

FIN5

Biomass

643039.80

51254.02

92.03

591785.78

0.15

500

1.18

13.37

FIN6

Biomass

1188338.00

94717.42

92.03

1093620.58

0.15

924

1.18

13.37

FIN8

Biomass

43726.71

3485.27

92.03

40241.44

0.15

34

1.18

13.37

FIN10

Geothermal

178765.10

53972.03

69.81

124793.07

0.12

139

0.90

10.14

Average

-

671579.54

59267.22

84.26

612312.32

0.15

523.62

1.04

11.78

45

Type refers to the renewable energy technology considered. SCO5 deviates to some extent in the nature of their activity (collection of local firewood for household heating); therefore, a
slightly different methodology was applied for the calculation of the reduction in GHG emissions: assuming a 15% efficiency for household fireplaces, emissions are calculated based on
the kg of firewood collected, the calorific value (kJ/kg) of the type of woody biomass -Rhododendron Ponticum (Wong et al. 2002) and the EF for burning firewood (0.0795 kg CO2e /kg,
(Ministry for the Environment 2015, based on IPCC default emission factors for 2006, only includes methane and nitrous oxide).
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Table 50: Sensitivity test for “Provision of Heat”: effect of different countries’ energy mix and energy demand on results , based on the 336225.9 kWh/y generated by
SCO1.
Indicator 1

Indicator 2

Indicator 3

Indicator 4

CBI

Scenario

Type

Baseline
emissions (kg
CO2e/y)

Project
emissions (kg
CO2e/y)

% reduction
from
baseline

Total
reduction (kg
CO2e/y)

Total reduction
per output (kg
CO2 / kwh)

Beneficiaries

Reduction per
beneficiary (t CO2e)

% carbon
footprint

SCO1

UK

Biomass

70271.22

4438.18

93.68

65833.04

0.20

64

1.03

11.62

SCO1

Spain

Biomass

59785.48

4433.53

92.58

55351.95

0.16

191

0.29

3.27

SCO1

Romania

Biomass

41041.25

4440.53

89.18

36600.72

0.11

106

0.35

3.90

SCO1

Germany

Biomass

67630.56

4417.45

93.47

63213.11

0.19

48

1.32

14.88

SCO1

Finland

Biomass

55301.42

4407.85

92.03

50893.58

0.15

43

1.18

13.37

SCO1

Italy

Biomass

61347.83

4449.40

92.75

56898.43

0.17

85

0.67

7.56

Table 51: Results for the activity “Provisioning of Electricity”. “Type” refers to the renewable energy technology presented by the CBIs.
Indicator 1

Indicator 2

Indicator 3

Indicator 4

CBI

Type

Baseline
emissions
(kg CO2e/y)

Project
emissions (kg
CO2e/y)

% reduction
from
baseline

Total
reduction
(kg CO2e/y)

Total reduction per
output (kg CO2 / kWh)

Beneficiaries

Reduction per
beneficiary (t CO2e)

% carbon
footprint

SCO1

Solar

3583.41

332.09

90.73

3251.32

0.450

1.32

2.46

27.83

SCO5

Wind, Hydro

1776969.00

40096.00

97.74

1736873.00

0.485

656.64

2.65

29.89

FIN4

Solar

793.04

184.00

76.80

609.04

0.152

0.25

2.39

26.99

ITA8

Solar

3688.38

397.13

89.23

3291.25

0.381

1.60

2.06

23.25

ESP4

Biogas, Solar

1071260.00

92408.00

91.37

978852.00

0.292

600.75

1.63

18.41

ESP2

Bicycle generator

2559.76

0.00

100.00

2559.76

0.320

1.44

1.78

20.15

476475.60

22236.20

90.98

454239.39

0.347

210.33

2.16

24.42

average
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Table 52: Sensitivity test for “Provision of Electricity: effect of the electricity mix and demand on results 4 6
Indicator 1

Indicator 2

Indicator 3

Indicator 4

CBI

Type

Baseline
emissions
(kg CO2e/y)

Project
emissions (kg
CO2e/y)

% reduction
from baseline

Total
reduction
(kg CO2e/y)

Total reduction per
output (kg CO2 / kWh)

Beneficiaries

Reduction per
beneficiary (t CO2e)

% carbon
footprint

SCO1

Solar, UK

3583.41

332.09

90.73

3251.32

0.450

1.32

2.46

27.83

SCO1

Solar, Spain

2309.98

332.09

85.62

1977.89

0.274

1.3

1.52

17.19

SCO1

Solar, Finland

1431.31

332.09

76.80

1099.22

0.152

0.46

2.39

27.00

SCO1

Solar, Italy

3084.33

332.09

89.23

2752.24

0.381

1.34

2.05

23.21

SCO1

Solar, Romania

4282.24

332.09

92.24

3950.15

0.547

2.77

1.43

16.11

SCO1

Solar, Germany

3565.36

332.09

90.69

3233.27

0.448

0.99

3.27

36.90

46

Test presents results for the 7219.37 kWh/y generated by SCO1.
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11.3 Aggregated results of CBIs
Table 53: Aggregated results of TESS CBIs across all of their activities: absolute emissions reductions
and % reduction of carbon footprint 47
CBI

Absolute emission redcutions2 (kg
CO2e/y)

Aggregated % of carbon footprint
reduction

SCO1

77581.58

39.93

SCO2

27185.27

11.43

SCO3

89468.60

12.37

SCO4

59182.13

1.28

SCO5

1739695.96

37.19

SCO6

1007.91

0.58

ITA6

18605.42

15.51

ITA7

850.02

0.73

ITA8

3683.12

23.37

ITA9

2030.70

0.26

ITA11

153.49

0.16

FIN1

4682.36

0.12

FIN2

2367142.90

13.37

FIN3

10969.90

-

FIN4

3289.48

44.62

FIN5

591785.78

13.37

FIN6

1093620.58

13.37

FIN7

18451109.26

-

FIN8

40241.44

13.37

FIN9

10831.55

1.86

FIN10

124793.07

10.14

ITA1

728.71

0.58

ITA2

756.21

0.42

ITA3

5107.82

1.82

ITA4

1663.20

0.18

ITA5

1329.34

0.27

GER1

8.79

0.22

GER2

571845.64

2.12

47

Because of the nature of their activity, and as explained in the corresponding section, a comparable carbon footprint reduction
indicator was not possible to calculate for some CBIs engaged in the activity “Repairing, Reusing, Upcycling” (FIN3, FIN7, GER3,
GER6, GER8, ESP8, ROM12). The CBIs ESP2, ESP6, ROM9 also don't have a % of carbon footprint indicator for the “Repairing,
Reusing, Upcycling" activity; the indicator presented for these CBIs aggregates the indicators from their other activities.
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GER3

9324.00

-

GER4

7044.62

0.61

GER6

345005.89

-

GER748

241.2

-

GER8

1065.00

-

GER9

-573.31

-0.45

GER10

43464.34

0.98

ESP1

1845.58

0.61

ESP2

3500.53

21.09*

ESP3

20356.32

0.92

ESP4

978852.00

18.41

ESP5

501.42

0.33

ESP6

5564.79

0.99*

ESP7

290.18

1.27

ESP8

5137.15

-

ESP9

4842.31

0.20

ESP10

5271.46

0.22

ESP11

3841.20

0.18

ROM2

4433.51

0.13

ROM3

12769.20

6.32

ROM4

99087.20

3.59

ROM5

635.36

4.92

ROM6

2669.52

6.32

ROM7

-904.87

-0.32

ROM8

39.36

1.41

ROM9

14814.14

8.83*

ROM10

9955.65

0.41

ROM11

1036.17

0.04

ROM12

1067.19

-

See also footnote 50.
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Figure 36: Aggregated results of the selected CBIs (absolute emissions and % of carbon footprint). Logarithmic scale is applied on both axes49
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Not included are CBIs presenting negative values (GER9, ROM7) or CBIs from “Repairing, Reusing, Upcycling" activity with no % of carbon footprint indicator (FIN3, FIN7, GER3, GER6,
GER8, ESP8, ROM12). Moreover, ESP2, ESP6, ROM9 don't have a % of carbon footprint indicator for the “Repairing, Reusing, Upcycling " activity; the indicator presented aggregates the
indicators from their other activities
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11.4 Coverage of CBIs

Table 54: Description of activities performed by CBIs, input data used for the GHG accounting, coverage of engagement and assumptions made for the calculations.
For reasons of data privacy we anonymize their names using codes. The first letters of the codes refers to the country, which is relevant for some calculations.
Coverage refers to the issue to what extent the GHG-relevant activities of the CBIs have been included into the results on GHG reductions. For example some CBIs
are strongly involved in raising awareness s for a more sustainable life style, which potentially leads also to GHG reductions. These indirect activities could not be
included into the assessment. Consequently, we estimate the coverage for such CBIs to be "low" or "medium".
Code

Activity

Provision of Heat

SCO1

SCO2

SCO3

SCO4

Provision of
Electricity

Description of activity
Biomass district heating
scheme for enterprise park
converted from former army
camp
A solar PV array is installed
on business unit at the trust's
Cultybraggan site. The trust is
planning an expansion of
installed PV capacity on other
parts of the site. The
electricity is mainly used by
the catering business, with
surplus exported into the grid

Coverage of CBI
in GHG
assessment

Input data for GHG
accounting

Comment on coverage of GHG
accounting

334970 kWh/y of heat
supplied by 1 installation
(capacity of 198 kW)

7219 kWh/y of electricity
generated (installed
capacity of 10 kW)

Data on kWh at two points in
time extended to the whole
year

Medium

33000 kg of vegetables
Community Garden and
and fruit; no transport from
Provision of Food Orchard, support for local food
farm gate to market
businesses
(allotment)
Encouraging of cycling for
61246 km (walking);
Provision of
shorter journeys, with a focus
61246 km (bicycle); 99382
Transport to
on individual towns and
High
km (bus); 99382 km
Persons
villages within Highland
(liftshare)
Perthshire
Support to encourage a
reduction in car mileage
164196 km (walking);
Provision of
through car sharing, greater
164196 km (bicycle); 290
Transport to
Low
use of public transport and
km (bus); 647549 km
Persons
enabling a modal shift from
(train)
cars to cycling for local
transport
Repairing,
Teaching computer repair and
Reusing,
524 laptops
Low
sewing and mending skills
Upcycling

139

Assumptions made for the
calculations

Activities on sustainable transportation
and reductions of electricity demand
not included

90:10 ratio to disaggregate
vegetables and fruit based on
information from other
initiatives
Number of km walking or
cycling and bus or liftshare
were disaggregated assuming
a share of 50% each
Activities related to food (e.g. supply of
seeds and community market) not
Number of km walking and
included. Further activities related to
cycling were disaggregated
biking (bike training, bike maintenance, assuming a share of 50% each
mapping paths) not included
Only laptop repairs included; other
repairs of goods and materials are
excluded. Teaching activities excluded

TESS Project (Grant Agreement n° 603705)

SCO5

SCO6

FIN1

FIN2

FIN3

FIN4

D2.4

3222000 kWh/y generated
Installation of community(4 windmills of 0.5 MW);
Provision of
owned electricity generation
358000 kWh/y generated
Electricity
(hydro and wind) sold into grid (hydropower installation of
94KW)
Installation of domestic solar
hot water panels. Scheme to
25000 kg of firewood
tackle problem of
Provision of Heat
collected
Rhododendron ponticum
through uprooting and use as
an energy dense fuel
378 kg of vegetables; 129
Setting up of two new
km by average size
Provision of Food commercial size polytunnels
(diesel) car; 97 km by
as communal growing spaces
large size (diesel) car
98 kg of dairy; 5 kg of
Provision of the
legumes; 933 kg of starchy
Infrastructure for Sells local or ethicallyroots; 357 kg of fruits;
Local Food
sourced food to students
2804 kg of vegetables;
Markets
524 kg of wheat products
Operates communitysupported agriculture: owns a 19915 kg of vegetables;
Provision of Food field and has employed two
3000 km by average
gardeners who take care of
(diesel) van
the field
2000 persons supplied
Produces heat mainly with
with heat through 5
Provision of Heat
woodchips in local heat plants installations (capacity of
0.8, 2, 2, 1.5, 0.16 MW)
Repairing,
Reusing,
Upcycling

Maintains and organizes
waste collection and repair
workshops, repairing and
restoration of old clothes and
furniture

540 bicycles; 1020
clothing items

Provision of
Transport to
Persons

Provision of bicycles, cargo
trailer for bicycle and cargo
bicycles to support more
sustainable transport

507 km (bicycle); 554 km
(electric bicycle)

Provision of
Electricity
Provision of the
Infrastructure for

Data for electricity generation
are based on projections, since
activity has not stated yet.

Medium

High

High

High

Medium

4000 kWh/y of electricity
Medium
generated through 20
panels (total installed
capacity of 5 kW)
Volunteers run local food
2264 kg of eggs; 539 kg of
clubs selling mainly local food legumes; 24 l of oil
Solar Panels to produce
electricity
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Activities related to energy advice and
15% efficiency for household
teaching excluded. For heat generation
fireplaces; calorific value of
only activity related to the generation of
Rhododendron ponticum 21,85
heat from firewood included
kJ/gr

Activities related to awareness raising
through guided tours excluded
Other goods repaired or such as light
machinery or cars excluded. Upcycled
furniture and paper collected are
excluded (the paper is collected and
handed to another provider - does not
fit within the recycling activity)
Activities related to encouraging public
transport (providing bus tickets), and
activities to reduce electricity and water
use in households not included.
Reductions from providing a local
storage space for food and waste
collection not included. For local
markets the following items are
excluded from the analysis: honey,
aquaculture, other processed foods

Installations not owned by the
CBI were also considered
Assumed average weight of
200 gr per clothing item
(average EF of 6 materials
considered - cotton, polyester,
viscose, acrylic, wool, nylon)
Number of km for walking and
cycling were disaggregated
assuming a share of 50% each

50:50 share of pork and beef
(no poultry reported)
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products

products; 660 kg of meat;
5174 kg of starchy roots;
611 kg of fruit; 924 kg of
vegetables; 2991 kg of
wheat products
500 persons supplied with
Produces heat with woodchips
heat through 2 installations High
in local heat plants
(capacity of 0.6, 0.5 MW)
924 persons supplied with
Produces heat with woodchips heat through 5 installations
High
in local heat plants
(capacity of 0.5, 0.4, 0.25,
0.25, 0.25 MW)

FIN7

Repairing,
Reusing,
Upcycling

Runs various shops to reuse
products

225000 IT and electronic
devices; 1850 bicycles;
1400 clothing items;
Medium
1377650 pieces of
kitchenware and additional
clothes

FIN8

Provision of Heat

The Ecovillage has its own
power plant which produces
heat to the houses

34 persons supplied with
heat through 1 installation
(capacity of 0.25 MW)

Low

FIN9

Recycling

Collection of empty tealight
cups for recycling
The village association is
organizing consulting and
education in making
environmental friendly choices
in housing, e.g. geothermal
heating

6000 kg of aluminium
recycled

High

FIN10

Provision of Heat

GER1

Cultivating vegetables, fruits,
Provision of Food flowers and herbs through an
urban gardening project

GER2

Redistribution of
Food

Retrieve food from stores (e.g.
supermarkets) that need to
dispose of it and redistribution
via local spots -partly public
refrigerators

such as salad dressings and mustards,
fresh green herbs, syrups, coffees and
tea, spices (other than green herbs,
e.g. spice mixes, special salts, special
sugars) and chocolate
Wood chips sold in small amounts not
included in the analysis

50% share of clothes and
kitchenware considered.
Assumed average weight of
200 gr per clothing item. As an
emission factor for clothes, an
Educational events not considered.
average EF of 6 materials was
Additional items related to small
applied - cotton, polyester,
machinery and furniture not considered
viscose, acrylic, wool, nylon.
As an EF for Kitchenware
items an average EF of 5 items
- plate, cup, glass, bowl and
cutlery was applied
Electricity generation and activities
such as providing more sustainable
housing (e.g. sustainable material and
sewage system) not included

139 persons supplied with
geothermal heat through 7
installations (capacity of
Low
12, 12, 10, 120, 10, 12, 15
kW)

Geothermal plants which have been
assembled with help of the CBI are
considered. Educational and
recreational events and activities
related to solar panels excluded

10 kg of fruit; 10 kg of
vegetables; no transport
from farm gate to market
(urban gardening)

High

Recycling of garden materials and
reuse of plants not included

888940 kg distributed
(30% fruit; 30%
vegetables; 10% dairy;
30% wheat products)

High
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Distribution via bike or foot
assumed, resulting in zero
emissions from the collection
of the material
Distribution via bike or foot
assumed, resulting in zero
emissions from the
redistribution of the food items.
Data includes food
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GER3

Repairing,
Reusing,
Upcycling

Re-use of items by sharing
them though a public shop

GER4

Redistribution of
Food

Saves food from businesses

D2.4

433 miscellaneous
products
(see Hagedorn 2016)

Medium

12000 fruits; 300
Medium
vegetables
675 kg of squared timber;
815 kg of fibreboard; 670
kg of chipboard; 600 kg of
oriented strand board; 65
kg of foamed material; 63
tyres; 7849 kg of bicycled
tube; 35 kg of polystyrene;
1190 kg of acrylic glass;
2500 kg of glass; 10 kg of
plastic carpets; 1330 kg of Medium
plastic; 925 kg of
cardboard; 1330 kg of
tarpaulins; 100 l of varnish;
200 l of emulsion paint; 60
l of wiping varnish; 2700
kg of aluminium; 56
windows; 26 bathtubs; 120
metal chairs; 60 tables; 12
projectors; 1500 kg of wool

GER6

Repairing,
Reusing,
Upcycling

Re-use or up-cycling of
materials

GER7

Production of
New Products

Production of high quality print
products through more
Various high quality print
sustainable input materials
products
and more sustainable

50

Medium

redistributed during the second
half of 2014 and first half of
2015. Emissions caused by
running the refrigerators
included, assuming a number
of 15 refrigerators
Assumption made regarding
Items give away in the shop for free
the replacement rate (see
are not considered. Gaps on emission
Hagedorn 2016). Further, due
data for many products, so only a
to a lack of detailed information
share of products could be considered.
it is assumed that each product
Also, Educational activities
reported was borrowed by a
(workshops) are excluded
unique person.
Educational activities excluded

Educational activities (e.g. workshops)
not considered. Some construction
materials could not be considered due
to lack of data on emission factors:
fluorescent tubes, nettle fabric,
molleton, dibond, printing blankets and
blackboards

Data is provided mainly in m3,
different densities are
assumed for the different
products so that EF can be
applied. The following weights
were assumed: chairs 5kg,
tables 50kg.

CO2 reductions obtained from CBI
directly (environmental report 2014),
which includes 2 phases in the life
cycle of the print products (excluding

Due to the very case-specific
nature of this initiative it could
not be included into the
assessment 50

This CBI is involved in the production of new (more sustainable) print products. It aims at producing alternatives to standard market products and competes with companies with similar but
less environmentally sound production methods. A reduction in GHG emissions is expected by reducing the technological and chemical input to the production chain, by increasing
environmentally friendly components or production steps and by focusing on local distribution networks. Due to these special conditions which are not covered by any of the developed
calculation methods of the activities, this CBI has not been included in the calculations above. According to their Environmental Report of 2015 they emit 2.3 g CO2 per 55.44 g of paper,
considering only the life cycle stages of energy use -for heating and printing- and the distribution of the product and other transport processes. Assuming a print sheet of 63x88cm as a reference
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processes

GER8

Repairing,
Reusing,
Upcycling

GER9

Purchase of local organic
fruits and vegetables from a
Provision of Food
local farm, distribution via
delivery stations

Monthly workshop that
support the repair of broken
devices

for example the paper production)

71 miscellaneous products
Low
(see Hagedorn 2016)

218 kg of fruit; 1721 kg of
vegetables; 2240 km by
average size (diesel) car;
2436 km by average size
(petrol) van

GER10

Transportation of
Goods

Transporting mostly
lightweight goods (also
furniture) by bike and electric
car as a messenger service

ITA1

Provision of the
Infrastructure for
Local Food
Markets

Solidarity Purchasing Group,
buying food and other goods 2200 kg of vegetables;
directly from local farmers and 400 kg of wheat products
companies

ITA2

Provision of the
Infrastructure for
Local Food
Markets

Solidarity Purchasing Group,
buying food and other goods
directly from local farmers

216000 km by bicycle;
12000 km by electric car

Data gaps on emission data for many
products, so only a share of products
could be considered. Impacts such as
raising awareness not considered

Assumption made regarding
the replacement rate (see
Hagedorn 2016). Further, due
to a lack of detailed information
it is assumed that each product
reported was brought for repair
by a unique person.

High

Emissions caused by an
increased caloric demand of
cyclists not included. The CBI
also transports furniture but
using freight bikes or electric
cars. Thus they are assigned
to the activity of lightweight
transport.

High

Medium

250 kg of cheese; 2816 kg
High
of fruits and vegetables

ITA3

Recycling

They collect plastic bags and
trashed plastic items to
recycle and upcycle

3000 kg of plastic
collected

Medium

ITA4

Repairing,

Community bike repair

105 bicycles

Medium

Only Solidarity Purchasing Group
included. Activities related to social
inclusion, citizen engagement,
language courses or political
mobilization excluded. Coffee products
excluded from the analysis
Cosmetics and soap excluded from
analysis

90:10 ratio to disaggregate
vegetables and fruit based on
information from other
initiatives

The collected plastic bags are upcycled
to bags, cups, necklaces etc. Due to
the lack of data on the quantities of the
final products, the CBI has been
considered under the activity
"recycling"
Events targeted at training and

unit with an average weight of 100g/m3, this equals to 41.49 g CO2 per kg output. For similar print products (magazine and a leaflet) Pihkola et al. (2010) estimate 282.65 g CO2e per kg of output
(printing and distribution process). However, the data provided by GER7 refers to a CO2 unit, whereas Pihkola et al. (2010) use CO2 equivalents (CO2e), thus these cannot be compared directly.
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workshop. They recycle
broken bikes and spare parts
from which they make usable
bikes

awareness rising excluded. Indirect
effects such as increased distances
travelled by bicycle due to the activities
of the CBI excluded due to lack of
detailed data
The main activity of the CBI is
education for kids and teenagers as a
mean through which social
development and inclusion is fostered.
Production of honey excluded
Only distances travelled within the
activity of the European Cycling
Challenge (May 2014) included.
Further avoided distances though
promotion of bikes excluded

ITA5

Provision of Food

Organic food production with
a strong social focus

4800 kg of vegetables; no
transport from farm gate to Low
market

ITA6

Provision of
Transport to
Persons

Promotion of cycling through
social events with a strong
political focus

167330 km (bicycle)

Medium

Solidarity Purchasing Group

288 kg of dairy; 360 kg of
meat; 1032 kg of fruit;
2400 kg of vegetables

High

Fish and wine products excluded from
the analysis

Solidarity Purchasing Group,
buying food and other goods
directly from local farmers

1200 kg of dairy; 1800 kg
of legumes
Medium

Solar Panels to produce
electricity

8633 kWh/y of electricity
generated through 2
installations (4.2, 1.5 kW)

Meals provided in the Café not
included. Other activities such as
educational events excluded. Honey
products excluded from the analysis

ITA7

ITA8

Provision of the
Infrastructure for
Local Food
Markets
Provision of the
Infrastructure for
Local Food
Markets
Provision of
Electricity

ITA9

ITA11

Urban gardening project
(vegetable production)
Provision of Food available for producers and
local community of
neighbourhood
Provision of the
Infrastructure for
Solidarity Purchasing Group
Local Food
Markets

17% efficiency based on other
CBI data

Political activities (e.g. saving a local
park) not included. Composting
activities (material brought in for
composting) not included

7505 kg of vegetables;
168 km by average size
(diesel) van

96 kg of dairy; 2184 kg of
fruits

33:33:33 share assumed of
pork, poultry and beef

High

184 kg of dairy; 17 kg of
eggs; 345 kg of poultry;
220 kg of beef; 6300 kg of High
fruit; 5070 kg of
vegetables

ESP1

Provision of the
Infrastructure for
Local Food
Markets

Consumer Purchasing Group
to buy mostly local and
seasonal food

ESP2

Repairing,
Reusing,
Upcycling

60 clothing items; 60
Local second hand exchange books; 60 toys; 60 small
market organized twice a year electrical appliances; 60
tools
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Medium

Communication and educational
activities excluded

Assumed average weight of
200 gr per clothing item and
average EF of 6 materials cotton, polyester, viscose,
acrylic, wool and nylon.

TESS Project (Grant Agreement n° 603705)

Provision of
Electricity

Redistribution of
Food

ESP3

ESP4

ESP5

ESP6

ESP7

Transportation of
Goods
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Generator attached to a
bicycle
Organizes once a year a
public meal with the waste
food from businesses in the
neighbourhood and produces
marmalade with the oranges
from the streets of the
neighbourhood

8000 kWh/y of electricity
generated

Courier services transportation of packages by
bicycle

84480 km by bicycle;
15840 km by electric
motorbike

Assumed weight of 400 gr per
book and 600 gr for toy. For
small electrical appliances an
average EF is considered from
the items: coffee machine,
toaster, bread machine,
electric iron, hairdryer,
steamer, microwave, vacuum
cleaner. For tools an average
EF is considered from:
hammer, axe, spade
Assuming 100% emissions
reductions

197 kg of fruit; 47 kg of
vegetables

1148000 kWh/y generated
(total photovoltaic
Provision of
installation of 0.732 MW);
Electricity
2200000 kWh/y generated
(biogas installation of 0.5
MW)
75 kg of eggs; 250 kg of
Production of fruits and
fruit; 1635 kg of
Provision of Food
vegetables
vegetables; no transport
from farm gate to market
Repairing,
Recycling of oil, electronic
10 windows; 10 tables;
Reusing,
waste, furniture, metal, and
100 chairs; 2 cupboards;
Upcycling
wood
360 l of soap
1275 kg of fruit; no
Provision of Food Recycled fruit for marmalades
transport
Redistribution of
3650 kg of fruits and
Food saved at home
Food
vegetables
Provision of the
Food cooperative of several
138 kg of dairy; 25 kg of
Infrastructure for household units, who
eggs; 90 kg of meat; 1560
collaborate with one farm from kg of fruit; 281 kg of
Local Food
Markets
the region for purchasing fruit vegetables; 206 kg of
Generation of electricity from
renewable sources and
introducing it to the grid from
solar panels and a biogas
plant
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Medium

Only transportation by bicycle and
electric vehicles considered here due
to a lack of data on distances
travelled by conventional vehicles

Medium

Activities related to energy advice and
commercialization of energy to 25,000
families –this is not produced by the
CBI but purchased to other producers.
Political mobilization excluded

Low

Meals provided by the CBI excluded.
Also activities related to water,
composting, fire prevention and
political mobilization excluded
Reused material included. Activities
related to water, fire prevention and
political mobilization excluded

Medium
Coffee, rice and flower excluded from
the analysis
High

The following weights were
assumed: chairs 5kg, tables
50kg, cupboard 35kg.
The quantity refers to recycled
fruit for marmalades
50:50 ratio to disaggregate
vegetables and fruit
33:33:33 share considered of
pork, poultry and beef
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and vegetables

ESP8

ESP9

ESP10

ESP11

ROM1

ROM2

ROM3

ROM4
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wheat products

1250 kg of ceramic; 191
kg of wooden beam; 8000
kg of bricks; 95 kg of
plastic; 4125 kg concrete
Activities related to technical and
made with recycled gravel;
architectural services, consulting,
Zero emissions for the
240 kg of ceramic pieces;
Repairing,
Restoration of buildings with
communication and education
processing of construction
140 kg of wooden planks;
Reusing,
Low
reused and recycled materials 3347 kg of wooden bars;
excluded. Only material reused for a material assumed due to lack
Upcycling
specific construction project
of data
200 kg of pallets; 144
considered
corrugated steel bars;
20750 kg of concrete
(recycled gravel); 2
metallic exhaust hoods; 11
wood pieces
Management of a
21000 kg of vegetables;
Activities related to education,
consumption cooperative of
Provision of Food
3600 km by average size Medium
coordination and political mobilization
local and agro-ecological fruits
(diesel) van
excluded
and vegetables
Production of and distribution
20688 kg of vegetables;
Transportation by horse not
organic fruit and vegetables
Provision of Food
1800 km by average size High
considered. Social and political
localized from a peri-urban
(diesel) van
mobilization and education excluded
territory
A bike-repair workshop, which
Repairing,
provides tools, parts and
Educational and training activities not
Reusing,
High
experience in the field free of 243 bicycles
included. Repairing activity included
Upcycling
charge, in exchange for tools
or bicycle parts
Provision of
Promotion of a rowing boat
Transport to
with a new and unique design Not considered, since the baseline scenario of this leisure activity (i.e. substitution of GHG-intense transport) is unclear
Persons
(canotca) and a water bicycle
The initiative offers a
Assumption: they processed
processing centre for fruits
about 50 kg of fruit per day,
Provision of the
and they serves on average 60
and vegetables for local
Infrastructure for
3000 kg of fruit; 30000 kg
Educational, consultancy or ecodays; 3 active milk collection
Medium
farmers. The initiative also
Local Food
of milk
touristic activities excluded
centres: 30-40 persons served
offers a collecting service,
Markets
with about 30-40 litters of milk
where farmers can sell cow
milk
per day
Organizing events for cycling
Touristic, educational activities, political
Provision of
and different types of events
mobilization and nature conservation
Number of km for walking and
57400 km (walk); 57400
Transport to
Medium
in order to promote bicycle
excluded. Distances travelled by bike
cycling were disaggregated
km (bicycle)
Persons
use and to represent the
through the promotion of cycling
assuming a share of 50% each
cycling community
included
Developing a system for the
50000 kg of plastic, metal
Activities related to afforestation,
33:33:33 share for the
Recycling
Low
collection and separation of
and paper collected
nature conservation, eco-tourism or
collected materials
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waste
Provision of
Meals

Provision of vegetarian meals

ROM6

Provision of
Transport to
Persons

Promote usage of bicycles, as
an alternative for motorized
vehicles. The initiative
12000 km (walk); 12000
organizes various events for
km (bicycle)
bicycle users and provides
equipment that is used for
transporting bicycles

ROM7

Production and distribution of
Provision of Food agro-ecological products for
the local community

9000 kg of fruits and
vegetables; 14000 km by
average size (petrol) car

Medium

ROM8

Recycling

Collection of plastic waste in
mountain areas and recycling

30 kg of plastic collected

Medium

ROM5

ROM9

Provision of
Meals
Transportation of
Goods

ROM10

ROM11

ROM12

The initiative offers vegan
meals, using only products
from local producers
Transport of meals to
companies by bicycle

1600 vegetarian meals

Medium

High

education excluded. Recycled plastic,
metal and paper waste included
Educational activities, workshops and
events excluded

One meal covers 30% of
kcal/day requirements

Impact of the activities related to
training and promotion of cycling
Number of km for walking and
included through an assumed distance cycling were disaggregated
travelled by 30 persons by bike
assuming a share of 50% each
(replacing conventional transport)
Activities related to eco-tourism,
manure treatment, wastewater flows
and workshops excluded. Locally
produced organic food included
Activities related to nature conservation
and political mobilization excluded.
Recycling of plastic waste included

90:10 ratio to disaggregate
vegetables and fruit based on
information from other
initiatives

Medium

One meal covers 30% of
Sold products excluded. Further,
kcal/day requirements
activities related to education,
promotion of recycling and reduction of
use of plastic bottles excluded

Medium

Participatory involvement of citizens
and educational activities related to
nature conservation and waste
excluded. Recycling workshop left out
of the analysis

18250 vegan meals
8640 km by bicycle

Recycling

Collection of waste and
recycling workshops

44190 kg of paper
collected

Recycling

Recycling of electronic waste
(portable batteries and
accumulators)

100 kg of batteries
collected; 14.5% recycling
High
rate of batteries
considered for Romania

Educational activities related to
electronic waste excluded

80 clothing items, 20
furniture

Assumed average weight of
200 gr per clothing item
Activities related to social economy,
(average EF of 6 materials
education for sustainable development
considered - cotton, polyester,
and civic awareness and consultancy
viscose, acrylic, wool, nylon).
excluded
For furniture 25 kg wooden
table assumed

Repairing,
Reusing,
Upcycling

Runs various shops to reuse
products (clothes and
furniture)

Medium
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