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1. Aim
This tool was developed within the EU TESS project1 with the aim of understanding the potential
contribution of community‐based initiatives (CBIs) to reduce greenhouse Ggas (GHG) emissions
for a transition towards a sustainable and low‐carbon society.. We have developed tailor‐made
methodologies for initiatives engaged in potential greenhouse gas‐saving activities across the
transport, waste, food and energy domains (see Table 1.
Table 1: Activities of community‐based initiatives covered by the Track‐it! tool

Domain

Activity

Service/Product provided

Transportation of Goods

Sustainable Transport of light weight
goods

Personal Travel

Sustainable personal transport

Growing or selling organic food

Provision of locally grown organic produce

Transport

Saving food from businesses and avoiding
food waste at home
Provision of vegetarian and/or vegan
meals

Avoiding Food Waste

Food

Preparing Meals
Waste

Recycling

Recycle of materials
Generation of Heat from more sustainable
energy sources
Provision of electricity from more
sustainable energy sources

Generation of Heat
Energy
Generation of Electricity

The tool can provide CBIs with the relevant information to evaluate their work and assess their
impact in terms of GHG emissions reductions. Results for every activity can be further compared
to the performance of over 50 CBIs across Europe investigated in detail in the project. For more
information on the data provided by these initiatives and results obtained please refer to
Deliverable 2.42.

1.1

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). In the following,
the core carbon accounting concepts used for the methodology are briefly outlined:
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 (see Figure 1). The aim here is
not to apply a complete Life Cycle Assessment (LCA) for each CBI but rather to develop a
1
2

European Community’s Seventh Framework Programme, Grant Agreement No.603705 (Project TESS).
http://www.tess‐transition.eu/wp‐content/uploads/2016/06/2016_06_20_Deliverable_2.4_FINAL.pdf
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simplifieed method so
s that initiatives can esstimate the emissions off their activiities in a riggorous
manner,, given a limited amount of input datta.

Figure 1: G
General principlle behind the ca
alculation of thee avoided emisssions.
The emissiions caused by a CBIs activity are
a subtracted ffrom the “baseeline” emissionss (i.e. the emisssions which wou
uld have
been caused in the absen
nce of the CBI activity).

The six aaccounting principles,
p
as suggested bby the Protocol for Proje
ect Accountinng (Greenhalgh et
al. 2005)), are consideered when applying
a
the methodologgy:
1. R
Relevance: data,
d
method
ds, criteria annd assumptio
ons used in the
t study shaall representt only
tthe informattion that is necessary forr decision‐maaking.
2. C
Completeness: all relevant informati on needed for
f an approp
priate assesssment of GHG
rreductions shall be included in the annalysis, e.g. all
a relevant effects
e
and bbaseline
ccandidates.
3. C
Consistency:: different GH
HG accounti ng projects shall
s
use the same data, methods, criteria
aand assumpttions in orde
er to allow foor meaningfu
ul comparisons.
4. TTransparenccy: accountin
ng shall be doocumented clearly
c
and su
ufficiently inn order to allo
ow
rreviewers to
o assess the credibility
c
annd reliability of the proce
ess, e.g. speccify
iinclusions/exxclusions and
d assumptio ns made and
d provide refferences.
5. A
Accuracy: caalculations sh
hould not proovide any systematic bias and shouldd be as accurrate
aas possible.
6. C
Conservativeeness: it is prreferable to underestimaate rather than to overesstimate the GHG
G
rreductions of
o the activities.

1.2

Data sourrces

Data fro
om the CBIs were obtain
ned throughh direct surveys (see also
o Deliverabl es 2.23 and 2.34),
which in
nclude over 40
4 CBIs in 6 regions/cou ntries across Europe: Sp
pain (Barceloona), Italy (Rome),
Scotland
d, Germany (Berlin), Finla
and and Rom
mania.
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http://www.tess‐transittion.eu/wp‐con
ntent/uploads/ 2015/07/TESS‐Deliverable_2.2
2_FINAL.pdf
http://ww
ww.tess‐transittion.eu/wp‐content/uploads/22015/10/D.2.3_
_Knowledge‐base‐of‐the‐TESS‐‐case‐study‐
initiatives..pdf
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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 26).
The GHG calculations are based on Emission Factors (EFs). 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).
CO2 equivalents (CO2e) are applied in order to achieve a common unit for GHGs. CO2 equivalents
are the “concentration of carbon dioxide that would cause the same radiative forcing as a given
mixture of carbon dioxide and other forcing components. Those values may consider only
greenhouse gases, or a combination of greenhouse gases and aerosols. Equivalent carbon dioxide
concentration is a metric for comparing radiative forcing of a mix of different greenhouse gases at
a particular time but does not imply equivalence of the corresponding climate change responses
nor future forcing. There is generally no connection between equivalent carbon dioxide emissions
and resulting equivalent carbon dioxide concentrations” (IPCC 2013).
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, but
often exhibit poor transparency of the underlying data sources or assumptions.

1.3

Structure of the sections

The following chapters define the GHG accounting methodology for the 8 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 of the imitations of the approach.
The annex provides further details on the applied data sets.
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2. Methods of Domain Transport
2.1

Activity: Transportation of Goods

2.1.1 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 GHG
emissions is achieved through the use of non‐fossil fuel driven vehicles, as opposed to motorized
vehicles.

2.1.2 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'.

2.1.3 Boundaries of Calculation
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)5. 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 12, 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
5

Based on a life span of 150.000 km for both vehicle types.
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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 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.

2.1.4 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:
∗
EF
Where
represents the emission factor from the production of vehicles (kg CO2e/km).
represents the combustion emissions from the use phase of vehicles (kg CO2e/km).
and

indicate the data source (see Table 12, 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
are baseline emissions (kg CO2e).
is the emission factor that accounts for the emissions per distance travelled for the baseline activity (kg
CO2e/km).
is the distance travelled for the activity (km).

∗
Where
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are the emissions from the activity (kg CO2e).
is the emission factor that accounts for the emissions per distance travelled for the project activity (kg CO2/km).
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:

2.1.5 Data Sources
Emission factors applied for different vehicles are shown in Table 12 (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:

∗
Where
is the emission factor of a particular energy source i in a country (kg CO2e/kWh)
is the energy used from the considered energy source (kWh).
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 battery‐related
impacts and the inclusion of electronic components that weren’t previously considered6.
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.

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 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:
= 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:
= 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:
= 21203.8 ‐ 847. 5 = 20356.3 kg CO2e

2.2

Activity: Personal Travel

2.2.1 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.

2.2.2 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.

2.2.3 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)

11
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 Emissions caused to reach the respective vehicle (e.g. reaching the public
transportation)
 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 2.1.3.

2.2.4 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:

∗
∗
Where
is the emission factor for the baseline activity (kg CO2/km).
is the distance travelled per person by the individual mode of transport i (km).
is the total distance travelled per person (km).
is the emission factor of the individual mode of transport i (kg CO2/km).
is the total distance travelled per person in the project activity (km).

Emissions of the project activity are quantified as follows:
∗
Where
is the emission factor for the mode of transport i (kg CO2e/km)
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:

12
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2.2.5 Data Sources
In the table below the modal split of the different modes of transport for the considered
countries is presented.
Table 2: Modal split for the prevailing modes of passenger transport (EC 2014).

Country

Cars (%)

Tram and metro (%)

Buses and coaches (%)

Rail (%)

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 13 (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)7.

7

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 2) with their corresponding
EF (Table 13, 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:
= 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:
= 167330 pkm * 0.0047 kg CO2e / pkm = 786.5 kg CO2e
The emissions reduced are obtained by subtracting the baseline and project activity scenarios:
= 19391.9 ‐ 786.5 = 18605.4 kg CO2e

3. Methods of Domain Food
3.1

Activity: Growing or Selling Organic Food

3.1.1 Description of Activity
The initiatives engaged in growing organic 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
fertilizers8.
The initiatives engaged in selling organic food 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.

8

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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3.1.2 Identifying the Baseline Scenario
For CBIs growing or selling organic food 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. 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.
For CBIs selling organic food it may be argued that the food supplier could have sold their goods
elsewhere without the CBIs’ infrastructure. However, 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.

3.1.3 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 fuels‐ adds to the
conservativeness of the results, since a decrease in the use of fossil fuel‐intensive 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.

3.1.4 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.

15
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For the production of conventional food items, the following calculations are performed:

∗

∗

∗

∗

∗

∗

Where
,
and
represent the emissions associated to the production, wholesale and retail and post‐farm
transport stages, respectively (kg CO2e).
represents the total emissions associated to producing conventional food items (kg CO2e).
represents the mass of a particular food type i (kg).
,
and
represent the emission factors associated to the production, wholesale and retail and
post‐farm transport stages, respectively (kg CO2e/kg).
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 follows9:
∗

∗
∗

∗

Where
and
represent the emissions associated to the organic production and post‐farm transport stages,
respectively (kg CO2e).
represents the total emissions associated to producing organic food items (kg CO2e).
represents the mass of a particular food type i (kg).
9

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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represents the national share of organically produced food (%).
represents the emission factor associated to the organic production stage (kg CO2e/kg).
represents the emission factors associated to post‐farm transportation (kg CO2e/km)
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:

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:
∗
∗

Finally, the emissions avoided by the CBI are calculated as the difference between the baseline
and project activity emissions:

In the following table a summary of the different steps considered is presented.

Table 3: 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

3.1.5 Data Sources

10

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 4. The missing data for the UK was obtained
from the Soil Association (2014).

Table 4: 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 15 (Annex), emission factors of conventional non‐local food were applied from
Tilman & Clark (2014)11. They are based on 120 LCA publications of agricultural products, which
consider all agricultural emissions that occur until farm gate, including transportation and
excluding emissions from land‐use change12. The transport emissions that take place from farm
gate to retail and emissions from the wholesale‐retail sector are taken from Weber & Matthews
(2008)13.
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 15,
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 fluxes14 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

11
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.
12
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.
13
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.
14
For organic production, studies often apply nitrogen emissions associated with conventional production.
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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.
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 growing 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 15
(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 3.1.4). The organic production stage emissions are calculated as a
percentage of the conventional emissions (Table 15, 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:
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= 234.7 + 2.4 = 237.1 kg CO2e
The emissions of the project activity –which account for the organic production and the
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:
= 237.1 ‐ 183.5 = 53.6 kg CO2e

3.2

Activity: Avoiding Food Waste

3.2.1 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.

3.2.2 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 depends on the local
context and concerns a small share of food15, this aspect has been left out of the analysis.

3.2.3 Boundaries of Calculation
The following processes are included into the calculations:
 On‐site agricultural activities of food production
 Transport upstream of farm gate
15

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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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

The reasoning for the excluded processes is identical to the ones presented for the “Provision of
Food” activity, which was discussed in section 3.1.3.

3.2.4 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.
The formulas for the quantification of baseline and project emissions from avoided food
production were presented in section 3.1.4.
The emissions from waste are calculated as follows (for the data sources please see section 3.2.5):

∗
Where
represents the emissions attributed to waste (kg CO2e).
represents the mass of different food items i (kg).
represents the waste emission factor (kg CO2e/kg).

The baseline scenario is then calculated as follows:
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For the project activity scenario we consider the emissions arising from the cooling energy
requirements needed for further conserving the redistributed food:
E

∗

203
372193.5 ∗

1
15

∗

Where
E

represents the emissions from the refrigeration of food (kg CO2e).
represents the total mass of food redistributed per year (kg).
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.

The transport emissions Etrans are calculated analogously to the transport emissions calculated for
the activity “Growing or Selling Organic Food”.
Total emissions avoided are then determined as:
∗ 0.5

0.16 ∗

Where
E represent the emissions avoided by the project activity (kg CO2e).
0.16 *

refers to redistributed food that is assumed to be wasted at the household.

3.2.5 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 that on
average the EU consumer wastes 16% of the food in the household16. For the calculation of
emissions from the production of food, see data applied for the activity “Provision of Food” (see
section 3.1).
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 2012), 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 18, Annex).

16

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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Calculation example for GER4:
This CBI is engaged in the avoiding food waste; the initiative provided as input data the
redistribution of 12000 and 3000 kg of fruits and vegetables per year, respectively. The
redistribution is assumed to be carried out by bike or by foot.
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 18):
Refrigeration emissions = 0.0040 kg CO2e / kg * 15000 kg = 60 kg CO2e

Thus, the baseline and project activities are:
= 2404.8 kg CO2e + 4699.8 kg CO2e = 7104.6 kg CO2e
60 kg CO2e
Finally, the total emissions reduced are:
= 7104.6 kg CO2e ‐ 60 kg CO2e = 7044.6 kg CO2e

3.3
3.3.1

Activity: Preparing 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).

3.3.2 Identifying Baseline Scenario
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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).

3.3.3 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.

3.3.4 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 19, 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:
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∗ 0.3 ∗

∗

Where
represents emissions from the preparing meals for a respective diet (kg CO2e).
represents the per capita calories considered in a country (kcal).
represents the number of meals. We consider a meal provides 30% of the energy requirements of the day.
represents the emission factor for a given diet d (kg CO2e/day), based on a 2000 kcal diet.

3.3.5 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)17, 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 5: 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

17

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.

25

Track‐it! Tool documentation

TESS project

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 19, Annex). Since the EFs correspond to a 2000 kcal diet, they are
corrected according to the country’s average kcal intake (
Table 5). For the calculation, it is assumed that a meal corresponds to 30% of the daily
requirements. Thus:
= 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:
= 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:
= 32311.8 ‐ 19283.2 = 13028.6 kg CO2e

4. Methods of the Domain Goods and Materials
4.1

Recycling

4.1.1 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.

4.1.2 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.

4.1.3 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
The use stage in both the baseline and project activity scenarios is expected to be very similar;
therefore, the effect of excluding these processes from the results is assumed to be negligible.

4.1.4 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:
∗

∗ 1

∗

∗ 1

Where
E

represents baseline emissions (kg CO2e).
represents emissions from landfill (kg CO2e).
represents emissions from conventional material production (kg CO2e).
represents the material i that is recycled (kg).
represents the recycling rate of the material i.
represents the emission factor associated to the waste emissions of the material i (kg CO2e/kg).
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 and the related
transport emissions. The transport emissions Etrans are calculated analogously to the transport
emissions calculated for the activity “Growing or Selling Organic Food”.

∗
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Where
E

represents emissions from material production through recycled material (kg CO2e).

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:

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.

4.1.5 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 20
(Annex). The recycling rates of these materials are shown in
Table 6 for the six countries studied and the per capita consumption rates are shown in Table 7.
Table 6: 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
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Table 7: Per capita consumption of the materials considered18
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)19

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 6), 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 20, 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:
= 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:
= 1313.9 kg CO2e
Finally, the total emissions reduced are:
= 6421.8 kg CO2e ‐ 1313.9 kg CO2e = 5107.9 kg CO2e

18
19

For initiatives that did not specify the type of metal, we apply the consumption of aluminum.
160000 t of battery consumption divided by the European population in 2015.
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5. Methods of Domain Energy
5.1
5.1.1

Activity: Generation 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.

5.1.2 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
countries20. 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).

5.1.3

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.

20

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

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 sources21. 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:

E

∗

∗

∗

∗

–E

Where
,

represent the baseline and project activity emissions, respectively (kg CO2e).

represents the emissions avoided by the initiative (kg CO2e).
represents the number of persons provided with heat energy for each type of energy.
represents the average heat energy consumed by one person for type of heat energy (kg CO2e).
represents the emission factor per for each type of heat energy (kg CO2e/kWh).

This calculation is summarized in Table 8. 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.

21

Different behaviour in the use of the heating system or different insulation levels of the buildings is not considered.
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Table 8: Overview of the scenarios considered for the quantification of GHG emissions reductions for the activity
“Generation of Heat”

Scenario

Data provided by
CBI

Baseline
Estimated number
of beneficiaries

Supporting data

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

Project activity

5.1.5

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 21 (Annex). The space heating consumption per dwelling in EU countries in
2008 is provided from the ENTRANZE project22 (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 2015).
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 pellets23. 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.

22

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.
23
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 generation 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 21, Annex). Then, the baseline scenario
is calculated as follows:
= 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:
= 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: = 70271.2 kg CO2e ‐ 4438.2 kg CO2e = 65833.0 kg CO2e

5.2

Activity: Generation of Electricity

5.2.1 Description of Activity
Initiatives active in the generation 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.

5.2.2 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.).

5.2.3

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)24. 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)

24

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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Excluded processes are:
 Maintenance of the power plant
 Extraction and refinement of the fossil fuels
 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.

5.2.4

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 10), 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:
E

–E

E

∗

E

∗

Where
represents the emissions reductions achieved by the initiatives (kg CO2e).
represents the national electric energy produced by a particular energy source i (kWh).
represents the emission factor per electrical energy produced by a particular energy source i (kg CO2e/kWh).

Table 9: Overview over the scenarios considered for the quantification of GHG emissions reductions for the activity
“Generation of Electricity”

Scenario

Electricity mix

EFs for electricity

Calculation

Baseline

Average national
electricity mix according

EFs for different
energy sources,

Electricity in kWh provided by the CBI
multiplied by the electricity mix’s EF
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to EUROSTAT 2015.

Project
Activity

including
renewables

Renewable electricity
source as reported by the
CBI

(SSREN 2011)

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

5.2.5 Data Sources
Emission factors of different energy sources for the generation of electricity are obtained from
IPCC (2011) (see Table 22, 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 10.
Table 10: Share of different energy sources (%) in the national electricity mix of TESS countries (EC 2015) , data for 201325

Country

Solid
Fuels
(e.g. coal)

Nuclear

Gases

Petroleum
Products
(e.g. heating oil)

Hydro

Wind

Biomass

Solar

Geo‐
thermal

Tide,
Wave and
Ocean

FI

19.55

33.30

10.29

0.32

18.11

1.09

16.91

0.01

0.00

0.00

DE

45.11

15.53

12.70

1.15

4.59

8.25

7.43

4.95

0.01

0.00

IT

15.69

0.00

39.04

5.38

19.01

5.18

5.94

7.51

1.97

0.00

RO

28.77

19.73

15.74

0.95

26.00

7.68

0.42

0.71

0.00

0.00

ES

14.50

20.05

20.67

4.86

14.51

19.05

1.87

4.48

0.00

0.00

UK

36.65

19.79

27.12

0.60

2.13

7.97

5.18

0.57

0.00

0.00

25

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 25, Annex):
= 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:
= 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: = 3688.4 kg CO2e/y ‐ 397.1 kg CO2e/y = 3291.3 kg CO2e
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6. Limitations
The developed approach allowed for the quantification of GHG reductions achieved by 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:

6.1.1 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 were 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 within the TESS project and has also been
reported in other studies (Kny et al. 2015).

6.1.2 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 26 in the Annex. In the
following table we present a summary of the baseline scenarios considered.

Table 11: Summary of baseline scenarios considered for the different activities and reference to the respective section with
more details on the methodology26

26

Activity

Baseline scenario

Country‐
specific

Methodology
section

Transportation of Goods

Delivery service by car

No

2.1.4

Personal Travel

Average transportation mode

Yes

2.2.4

Growing or Selling Organic
Food

Share of conventional vs
organic production

Yes

3.1.4

Avoiding Food Waste

Share of conventional vs
organic production

Yes

3.2.4

Preparing Meals

Conventional diet

Yes

3.3.4

Recycle

National recycling average

Yes

4.1.4

Generation of Heat

Household heating mix

Yes

5.1.4

Generation of Electricity

National electricity mix

Yes

5.2.4

Country‐specific refers to the baseline scenarios of the different activities, not to the emission factors.
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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, further uncertainties in the applied data are briefly presented:
 The methods for the activities “Growing or Selling Organic Food” 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 CBIs selling organnic food 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. through potentially inefficient transportation systems).
 The activity “Avoiding Food Waste”: 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 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 “Preparing 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 emission‐intensity
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.

6.1.3 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
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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.
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 transport‐related
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).
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 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.
Due to lack of quantitative data from the case studies these potential rebound effects are left out
of the boundary of the calculations.

6.1.4 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 26 (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.
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7. Annex
7.1

Emission Factors for all activities

Table 12: 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

Table 13: Emission factors used for the activity “Personal Travel”.
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

Country

EF (kg CO2e/
passenger km)

Scope

Source EF

Occupanc
y rate

‐

Walk

EU28

0

1‐3

Assumption

1

‐

Bicycle

EU28

0.0047

Production

Cherry et al. (2009)

1

‐

Bicycle

EU28

0

Use

Assumption

1
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Electricity

Light rail and tram

EU 28

0.0604

Electricity

National rail

EU28

0.0329

Fossil

Average car,
diesel

EU 28

0.1229

Fossil

Average local bus

EU 28

0.1165

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

ProBas (2016)

20.5

ProBas (2016)

‐

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

Car

Bus

Railway

Metro‐tram

Total Billion km

Population

Per capita
person‐km

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

UK

642.70

43.40

61.00

11.60

758.70

63495303

11948.92
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Table 15: 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)27

Category

kg CO2eq/kg mass
mean

Standard‐
error

Butter

8.600

0.721

Dairy (cheese, milk, yoghurt)

1.299

Eggs

Conventional Transport ‐ farm
Conventional
gate to retail (Weber & Matthews Wholesale‐Retail
Organic food production (Lynch et al. 2011; Meier et al. 2015)
2008)
(Weber &
Matthews 2008)
Category

% difference between org and
conv

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)

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
home28

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

Temperate and tropical fruits 0.185

0.029

Fruits

0.99

0.26

2.3

Fruit/Vegetable

17.21

17.18

16

7.00

24

0.373

Vegetables (asparagus, leek,
mushroom, onion, romaine
lettuce, tomato)

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

Wheat

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

27
28

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 16: Transport emission factors used for the activity ‘Provision of Food29
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)

29

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).
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Table 17: 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

Thomassen et al.2008

Lynch et al. 2011

dairy

milk

Netherlands

0

Hörtenhuber et al. 2010

Lynch et al. 2011,
Meier et al. 2015

dairy

milk

Austria

‐11

Cederberg & Flysjö 2004

Meier et al. 2015

dairy

milk

Sweden

5

Cederberg & Mattsson 2000

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

Kristensen et al. 2011

Meier et al. 2015

dairy

milk

Denmark

3

Thomassen et al. 2008

Meier et al. 2015

dairy

milk

Holland

7

Van der Werf et al. 2009

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
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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

field crops

wheat

US

‐16

field crops

2 crop rotation
systems

Europe

‐18

Meisterling et al. 2009
Nemecek et al. 2005

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

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

England and Wales

14

Venkat 2012

Meier et al. 2015

arable crops

Alfalfa

USA (California)

‐35

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

fruits, vegetables and nuts

Pea

Netherlands

‐41

Bos et al. 2007

Meier et al. 2015

fruits, vegetables and nuts

Leek

Netherlands

29

Bos et al. 2007

Meier et al. 2015

fruits, vegetables and nuts

Lettuce

Netherlands

16

Venkat 2012

Meier et al. 2015

fruits, vegetables and nuts

Broccoli

USA (California)

‐16

Venkat 2012

Meier et al. 2015

fruits, vegetables and nuts

Lettuce

USA (California)

‐40

Vermeulen & van der Lans
2011

Meier et al. 2015

fruits, vegetables and nuts

Tomato

Netherlands

‐10

Williams et al. 2006

Meier et al. 2015

fruits, vegetables and nuts

Tomato

UK

‐81

Williams et al. 2006

Meier et al. 2015

arable crops

Potato

UK

‐7

Williams et al. 2010

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

fruits, vegetables and nuts

pear (lowland and
hilly)

China

‐66.5

Venkat 2012

Meier et al. 2015

fruits, vegetables and nuts

Blueberry

USA (California)

‐13

Venkat 2012

Meier et al. 2015

fruits, vegetables and nuts

Apple (case 1 and 2) USA (California)

52.5

Venkat 2012

Meier et al. 2015

fruits, vegetables and nuts

Wine grape (case 1
and 2)

USA (California)

‐11.5

Venkat 2012

Meier et al. 2015

fruits, vegetables and nuts

Raisin grape

USA (California)

5

Venkat 2012

Meier et al. 2015

fruits, vegetables and nuts

Strawberry

USA (California)

‐31

Villanueva‐Rey et al. 2014

Meier et al. 2015

fruits, vegetables and nuts

Wine grape

Spain

‐74

Warner et al. 2010

Meier et al. 2015

fruits, vegetables and nuts

Strawberry

UK

130
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Table 18: 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 0.
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 19: Emission factors in kg CO2e per person‐day associated to average, vegetarian and vegan diets. The values
correspond to 2000 kcal/day intake30
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

31

Table 20: EFs for material production and waste emissions (DEFRA 2015)

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

30

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.

31

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 21: 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;
32
data on the EFs is obtained from DEFRA (2015) , given as kg CO2e/kWh. Population data is taken from EC (2015)

Country

Natural
gas

EF
Natural
Gas

Electricity

EF
Electric
ity

Oil

EF Oil

District
heating

EF District
33
heating

Biomass
(wood)

EF Wood

Coal

EF Coal

SUM
(kwh/
person)

Finland

75.73

0.184

1333.79

0.191

1265.39

0.247

2990.03

0.224

2078.85

0.013

21.99

0.366

7765.76

Germany

2950.4

0.184

240.65

0.472

2289.41

0.247

535.67

0.224

801.16

0.013

154.7

0.366

6971.99

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

3173.62

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

4310.17

0.184

312.37

0.462

471

0.247

0

0.224

39.9

0.013

120.1

0.366

5253.53

Populati
on

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

Avera
ge EF
0.165
6
0.202
1
0.182
1
0.122
0
0.178
0
0.209
0

Table 22: 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)

32

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

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.

33

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.
48

Table 23: 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 24: 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 25: Average electricity production EFs (DEFRA 2015) considered for the baseline scenario, and per capita electricity demand (World Bank
2012) in the considered countries
Country

EF electricity (kg
CO2e/kWh)

Per capita electricity demand
(kWh/y)

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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7.2

Description and Coverage of selected CBIs

Table 26: 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

SCO1

Activity

Description of activity

Biomass district heating scheme
Generation of Heat 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
Generation of
installed PV capacity on other
Electricity
parts of the site. The electricity is
mainly used by the catering
business, with surplus exported
into the grid

Input data for GHG
accounting

Coverage of CBI in
GHG assessment

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 Medium
of 10 kW)

33000 kg of vegetables and
Community Garden and Orchard,
fruit; no transport from farm
support for local food businesses
gate to market (allotment)
Encouraging of cycling for
61246 km (walking); 61246
shorter journeys, with a focus on
Personal Travel
km (bicycle); 99382 km (bus); High
individual towns and villages
99382 km (liftshare)
within Highland Perthshire
Support to encourage a
reduction in car mileage through
164196 km (walking);
car sharing, greater use of public
Personal Travel
164196 km (bicycle); 290 km Low
transport and enabling a modal
(bus); 647549 km (train)
shift from cars to cycling for local
transport
3222000 kWh/y generated (4
Installation of community‐owned windmills of 0.5 MW);
Generation of
electricity generation (hydro and 358000 kWh/y generated
Electricity
wind) sold into grid
(hydropower installation of
Medium
94KW)
Installation of domestic solar hot 25000 kg of firewood
Generation of Heat
water panels. Scheme to tackle
collected
50

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

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

Growing Food

SCO2

SCO3

SCO5

Assumptions made for the
calculations

Activities related to food (e.g. supply of
seeds and community market) not
included. Further activities related to
biking (bike training, bike maintenance,
mapping paths) not included

Activities related to energy advice and
teaching excluded. For heat generation
only activity related to the Generation of
Heat from firewood included

Number of km walking and
cycling were disaggregated
assuming a share of 50% each

Data for electricity generation are
based on projections, since
activity has not stated yet.
15% efficiency for household
fireplaces; calorific value of
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problem of Rhododendron
ponticum through uprooting and
use as an energy dense fuel
Growing Food

Setting up of two new
commercial size polytunnels as
communal growing spaces

Selling Food

Sells local or ethically‐sourced
food to students

FIN1

Growing Food

Operates community‐supported
agriculture: owns a field and has
employed two gardeners who
take care of the field

FIN2

Produces heat mainly with
Generation of Heat
woodchips in local heat plants

SCO6

Personal Travel

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

Generation of
Electricity

Solar Panels to produce
electricity

Selling Food

Volunteers run local food clubs
selling mainly local food
products

FIN5

Generation of Heat

Produces heat with woodchips in
local heat plants

FIN6

Generation of Heat

Produces heat with woodchips in
local heat plants

FIN8

Generation of Heat

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

FIN4

Rhododendron ponticum 21,85
kJ/gr
378 kg of vegetables; 129 km
by average size (diesel) car;
97 km by large size (diesel)
car
98 kg of dairy; 5 kg of
legumes; 933 kg of starchy
roots; 357 kg of fruits; 2804 High
kg of vegetables; 524 kg of
wheat products
19915 kg of vegetables; 3000
High
km by average (diesel) van
2000 persons supplied with
heat through 5 installations
(capacity of 0.8, 2, 2, 1.5,
0.16 MW)

High

Activities related to awareness raising
through guided tours excluded

Medium

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
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

507 km (bicycle); 554 km
(electric bicycle)
4000 kWh/y of electricity
generated through 20 panels
(total installed capacity of 5
kW)
2264 kg of eggs; 539 kg of
legumes; 24 l of oil 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
heat through 2 installations
(capacity of 0.6, 0.5 MW)
924 persons supplied with
heat through 5 installations
(capacity of 0.5, 0.4, 0.25,
0.25, 0.25 MW)
34 persons supplied with
heat through 1 installation
51

High

Wood chips sold in small amounts not
included in the analysis

High

Low

Electricity generation and activities such as
providing more sustainable housing (e.g.

Installations not owned by the
CBI were also considered
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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houses
FIN9

FIN10

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

(capacity of 0.25 MW)

sustainable material and sewage system)
not included

6000 kg of aluminium
recycled

High

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

Low

Growing Food

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

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

High

GER2

Avoiding Food
Waste

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

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

High

GER4

Avoiding Food
Waste

Saves food from businesses

12000 fruits; 300 vegetables

Medium

Growing Food

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

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

High

GER1

GER9

GER10

ITA1

Transportation of
Goods

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

Selling Food

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

Geothermal plants which have been
assembled with help of the CBI are
considered. Educational and recreational
events and activities related to solar
panels excluded
Distribution via bike or foot
Recycling of garden materials and reuse of assumed, resulting in zero
emissions from the collection of
plants not included
the material
Distribution via bike or foot
assumed, resulting in zero
emissions from the redistribution
of the food items. Data includes
food 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
Educational activities excluded

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.

216000 km by bicycle; 12000
High
km by electric car

2200 kg of vegetables; 400
kg of wheat products

52

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
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Selling Food

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

ITA3

Recycling

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

3000 kg of plastic collected

Medium

ITA5

Growing Food

Organic food production with a
strong social focus

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

Low

ITA6

Personal Travel

Promotion of cycling through
social events with a strong
political focus

167330 km (bicycle)

Medium

ITA7

Selling Food

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

Selling Food

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

1200 kg of dairy; 1800 kg of
legumes

Solar Panels to produce
electricity

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

Medium

Generation of
Electricity

Meals provided in the Café not included.
Other activities such as educational events
excluded. Honey products excluded from
17% efficiency based on other CBI
the analysis
data

ITA9

Growing Food

Urban gardening project
(vegetable production) available
for producers and local
community of neighbourhood

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

ITA11

Selling Food

Solidarity Purchasing Group

ESP1

Selling Food

Consumer Purchasing Group to
buy mostly local and seasonal
food

Generation of
Electricity

Generator attached to a bicycle

Avoiding Food
Waste

Organizes once a year a public
meal with the waste food from
197 kg of fruit; 47 kg of
businesses in the neighbourhood
vegetables
and produces marmalade with
the oranges from the streets of

ITA2

ITA8

ESP2

250 kg of cheese; 2816 kg of
fruits and vegetables

96 kg of dairy; 2184 kg of
fruits
184 kg of dairy; 17 kg of
eggs; 345 kg of poultry; 220
kg of beef; 6300 kg of fruit;
5070 kg of vegetables
8000 kWh/y of electricity
generated
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High

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

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

High
Assuming 100% emissions
reductions
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the neighbourhood
ESP3

ESP4

ESP5

ESP6

Transportation of
Goods

Courier services ‐ transportation
of packages by bicycle

Generation of
Electricity

Generation of electricity from
renewable sources and
introducing it to the grid from
solar panels and a biogas plant

Growing Food

Production of fruits and
vegetables

Provision of Food

Recycled fruit for marmalades

1275 kg of fruit; no transport

Avoiding Food
Waste

Food saved at home

3650 kg of fruits and
vegetables

ESP7

Selling Food

ESP9

Growing Food

ESP10

Growing Food

ROM1

Personal Travel

Food cooperative of several
household units, who
collaborate with one farm from
the region for purchasing fruit
and vegetables
Management of a consumption
cooperative of local and agro‐
ecological fruits and vegetables
Production of and distribution
organic fruit and vegetables
localized from a peri‐urban
territory
Promotion of a rowing boat with
a new and unique design
(canotca) and a water bicycle

84480 km by bicycle; 15840
km by electric motorbike

Medium

1148000 kWh/y generated
(total photovoltaic
installation of 0.732 MW);
Medium
2200000 kWh/y generated
(biogas installation of 0.5
MW)
75 kg of eggs; 250 kg of fruit;
1635 kg of vegetables; no
Low
transport from farm gate to
market
Medium

Only transportation by bicycle and
electric vehicles considered here due to a
lack of data on distances travelled by
conventional vehicles
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
Meals provided by the CBI excluded. Also
activities related to water, composting,
fire prevention and political mobilization
excluded
The quantity refers to recycled
fruit for marmalades
Coffee, rice and flower excluded from the 50:50 ratio to disaggregate
analysis
vegetables and fruit

138 kg of dairy; 25 kg of
eggs; 90 kg of meat; 1560 kg
High
of fruit; 281 kg of vegetables;
206 kg of wheat products

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

21000 kg of vegetables; 3600
km by average size (diesel)
Medium
van

Activities related to education,
coordination and political mobilization
excluded

20688 kg of vegetables; 1800
km by average size (diesel)
High
van

Transportation by horse not considered.
Social and political mobilization and
education excluded

Not considered, since the baseline scenario of this leisure activity (i.e. substitution of GHG‐intense transport) is unclear

ROM2

Selling Food

The initiative offers a processing
centre for fruits and vegetables
for local farmers. The initiative
also offers a collecting service,
where farmers can sell cow milk

3000 kg of fruit; 30000 kg of
milk

Medium

Educational, consultancy or eco‐touristic
activities excluded

ROM3

Personal Travel

Organizing events for cycling and 57400 km (walk); 57400 km
different types of events in order (bicycle)

Medium

Touristic, educational activities, political
mobilization and nature conservation
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Assumption: they processed
about 50 kg of fruit per day, and
they serves on average 60 days; 3
active milk collection centres: 30‐
40 persons served with about 30‐
40 litters of milk per day
Number of km for walking and
cycling were disaggregated
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to promote bicycle use and to
represent the cycling community
ROM4

Recycling

Developing a system for the
collection and separation of
waste

50000 kg of plastic, metal
and paper collected

Low

ROM5

Preparing Meals

Provision of vegetarian meals

1600 vegetarian meals

Medium

Personal Travel

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

12000 km (walk); 12000 km
(bicycle)

ROM7

Growing Food

Production and distribution of
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

ROM6

Preparing Meals
ROM9
Transportation of
Goods
ROM10

ROM11

The initiative offers vegan meals,
using only products from local
18250 vegan meals
producers
Transport of meals to companies
8640 km by bicycle
by bicycle

Recycling

Collection of waste and recycling
44190 kg of paper collected
workshops

Recycling

Recycling of electronic waste
(portable batteries and
accumulators)

High

assuming a share of 50% each

33:33:33 share for the collected
materials
One meal covers 30% of kcal/day
requirements

Impact of the activities related to training
and promotion of cycling included through Number of km for walking and
cycling were disaggregated
an assumed distance travelled by 30
persons by bike (replacing conventional
assuming a share of 50% each
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

Medium

Sold products excluded. Further, 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

100 kg of batteries collected;
14.5% recycling rate of
High
batteries considered for
Romania
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excluded. Distances travelled by bike
through the promotion of cycling included
Activities related to afforestation, nature
conservation, eco‐tourism or education
excluded. Recycled plastic, metal and
paper waste included
Educational activities, workshops and
events excluded

Educational activities related to electronic
waste excluded

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

One meal covers 30% of kcal/day
requirements
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