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Executive Summary

1

This Deliverable reports the results of a multi-dimensional analysis of 44 community-based initiatives
(CBIs) in Europe, active in four domains (energy, waste, mobility, food) and belonging to seven
categories: sustainable/community energy, sustainable mobility, re-/up-cycling, community gardens,
community-supported agriculture, food cooperatives, solidarity purchasing groups. The aim is to
complement the environmental assessment of CBIs with an analysis of their performance across several
dimensions of impact. Differently from most of the existing studies, the assessment is conducted
systematically applying a variety of quantitative measures and methods. The challenge is to compare
initiatives which are otherwise very different, and located in six city-regions in Europe, using a uniform
metric.

In order to assess CBIs comparatively, a set of ten assessment criteria, or performance indicators, is
presented, discussed, measured and tested. The ten criteria are the following: Carbon reduction (CBIs'
contribution to the mitigation of climate change and global warming); Carbon efficiency (CBIs' ability
to provide the best (most efficient) ways to reduce environmental impacts); Social capital (CBIs' capacity
to provide occasions for socializing and meeting new people ); Social inclusion (CBIs' ability to reach
the most diverse group of beneficiaries and disadvantaged people); Political mobilization (CBIs' capacity
to mobilise people towards a shared political goal ); External networking (CBIs' propensity to build a
network of CBIs and/or political, institutional or social actors); Financial sustainability (CBIs' ability
develop a well-functioning business model); Local economic impact (CBIs' impacts on the local
economy ); Innovativeness (CBIs' potential to create/experiment new products/services and 'grassroots'
innovation); Human capital (CBIs' ability to promote training, knowledge diffusion and improving
skills). These criteria were identified through a review of existing literature and empirical evidence,
refined through a survey of what CBIs themselves perceive as being their most important aims and
achievements, and based on the availability of complete, structured and reliable information.
Each indicator has produced a proxy for each underlying issue and criteria, and is primarily focused on
the ‘process’ rather than the ‘outcome’ of CBIs, i.e. they give an idea of the intensity of how each CBI
pursues each dimension of performance. In the report, an analysis of cross-correlations and a principalcomponent analysis are presented, which confirm the validity and solidity of our indicator set.
Cluster

Performance profile

Characteristics

Size and growth trend

Small and decreasing number of active
participants, low number of
beneficiaries

1

Low to medium overall performance
but financially weak.

Mostly Spanish and Italian
solidarity purchasing groups

2

Financially sustainable but an overall
low performance.

Dominated by Romanian
non-profit and rural CBIs

3

Innovative, inclusive and apolitical,
medium GHG reductions

Mixed; mostly non-profit

Many employees and which has
increased in recent years

Dominated by Spanish, food
and waste CBIs

Low and decreasing number of active
participants

Dominated by Finnish CBIs
and energy cooperatives

Large and growing number of
beneficiaries and active participants

4
5

Financially sustainable, political and
inclusive, less focused on GHG
reductions and networking

Strong GHG reductions,
innovativeness and economic impact,
but financially weak

High number of beneficiaries but few
active participants with a moderate
growth trend

Table 1 - Summary of key characteristics of CBIs assigned to 5 main clusters
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Based on this, we first present a cluster analysis aimed at the identification, within the 44 CBIs which
are part of our sample, of groups of initiatives based solely on their performance or impacts, i.e.
disregarding their specific activities or characteristics. Five main groups emerged which are internally
heterogenous but have some common features, as summarized in Table 1.
Moreover, the results of a comparative assessment of categories of CBIs is presented in Figure 1, which
includes only categories and criteria/indicators for which the results of the average performance were
sufficiently stable.

Figure 1 - The ranking of six categories of CBIs according to eight assessment criteria

Renewable energy initiatives are, by far, the highest performing in terms of environmental impact,
innovativeness and economic impact, but are weak in terms of financial sustainability and in the social
dimension. The same applies, although to a lesser extent, to sustainable mobility. On the other hand,
community gardens and, to a lesser extent, food initiatives in general, show weaker performances in
environmental terms, but have substantial impacts in terms of social capital and inclusion, and are more
financially sustainable. Waste initiatives turn out to be the strongest in terms of financial sustainability,
and are able to obtain median performances in most of the other dimensions.

In order to comparatively assess individual initiatives, we performed a multi-criteria analysis (MCA)
based on the ELECTRE method. In order to obtain a unique ranking, the ten criteria/indicators had to
be weighted. Those weights were primarily based on the values or preferences expressed by a panel of
25 stakeholders and, secondarily, by CBIs themselves and the researchers involved in the TESS project.
The ratings expressed by these different categories of actors are summarized in Figure 2, which
highlights convergencies as well as several interesting divergencies.
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Figure 2 - Importance of ten dimensions of performance as perceived by stakeholders, CBIs and TESS researchers

The results of the MCA allow for the identification of a unique ranking of CBIs and consequently, which
initiatives show the most significant performance and should be investigated further, prioritized,
supported, up-scaled, replicated. To extract more general findings is challenging. This is mainly because,
no matter what groupings of CBIs are used in order to generate these findings – for example, groupings
according to domain, category of activity or the country where CBIs operate – there are no clear patterns
that emerge. In other words, the results of the MCA, the cluster analysis described above and the whole
TESS project, confirm that the specific activities CBIs conduct, their general characteristics, or the
context in which they operate, is by far less relevant to overall performance than how this specific activity
is conducted. This is particularly evident when looking at CBIs who rank among the best in terms of
performance, which are more or less evenly distributed among almost all domains and categories of CBI
activities - from repair or recycling to food production and distribution; renewable energy to the
transportation of goods – and all the case city-regions.
The only general finding in terms of the activities conducted by the best performing CBIs is that five of
the seven multi-activity or multi-category initiatives consistenly rank in the ‘top ten’. Multi-activity
CBIs are indeed internally more diverse and relatively larger than single-activity intiatives, which gives
them an advantage in terms of performance across the entire range of assessment criteria. What this
shows is that diversification and exploration of a wide variety of community engagement is an asset for
the overall performance of CBIs, and mutually reinforces strengths from diverse capabilities and
stronger impact.
In addition to this, it is difficult – if not impossible – to identify simple predictors of a CBI’s impact.
This is confirmed by the fact that many of the ‘top’ initiatives are active in categories – such as that of
solidarity purchasing groups – which were not the best performing when considered in terms of average
per category of CBIs. On the other hand, renewable energy initiatives were shown to be the best
performing category in half of the assessment criteria (on average), while in the individual ranking we
find only two energy initiatives among the top five, and several other energy initiatives that rank rather
low.
- 11 -
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According to these findings, in order to better understand why certain CBIs are capable of delivering
substantial benefits to their communities, a closer look at each individual case is needed. More in
general, the results of the research presented in this, as well as in other TESS Deliverables, show that
rendering visible the contribution of CBIs and properly stressing their societal and environmental
relevance requires something more than a mono-dimensional and ‘sectorial’ perspective, which often
characterizes both policy-making and scientific enquiry. What makes CBIs extraordinary – and
particularly the ‘best’ CBIs – is their ability to act on each of the main driving forces behind a sustainable
transition, by delivering tangible benefits of various types to their participants, communities and to
society at large, while pushing for a more radical and profound transformation of both social practices
and of the way we look at these practices.
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Introduction

This Deliverable reports about the process, the methodology and the results of the “Multi-Criteria
Analysis for carbon efficient projects,” conducted within the TESS project, Task 4.3, over a sample of
44 Community-based initiatives in Europe, based on ten assessment criteria: carbon reduction, carbon
efficiency, social capital, social inclusion, financial sustainability, local economic impact, political
mobilization, external networking, human capital externalities and innovativeness.
TESS defined Community-Based Initiatives (CBIs) towards a low-carbon society as collective actions,
which mitigate greenhouse gas (GHG) emissions and reduce other adverse environmental impacts.
Furthermore, TESS defines a community as a group of people - not necessarily located in geographical
proximity - who feel that they share something in common, be that a connection through shared interests,
places, lifestyles, cultures or practices. A community-based initiative is seen as a self-organized group
that seeks to deliver some benefit to its members, to engage in socially innovative activities, and to
reduce environmental impacts by committing time, sharing resources and/or implementing projects
which serve the community. These initiatives may have received public money, but they are not managed
by public authorities; they may be not-for-profit as well as for-profit, but their revenue-model should
serve the community.

From an operational point of view, TESS mapped CBIs in specific regions of Finland, Germany, Italy,
Romania, Spain, and the UK, and created an inventory of 269 CBIs, of which 14 were selected as key
case studies and 49 as supportive case studies, for a total of 63 CBIs that were interviewed for the data
collection within the project’s Work Package 2.

More specifically, the CBIs analysed were selected according to the following criteria: (i) they were
initiated and managed by communities, (ii) they may have received public money, (iii) they may have
been not-for-profit as well as for profit; but their overall subjectivity should serve the community, (iv)
they have been up and running for at least one year, (v) they can be located in a city, or in the countryside
since the focus was on the initiatives and not their spatial/geographical location, and (vi) they operated
within at least one of the following four domains: Food, Transport, Energy, Waste. The TESS project,
therefore, mapped and identified a wide range of CBIs ranging from food production (e.g. urban gardens)
to food distribution (e.g. solidarity purchasing groups), as well as from recycling to sustainable mobility
solutions, to community energy, etc.
The idea behind the Multi-criteria analysis presented hereafter is that, beside a carbon accounting of
CBIs’ environmental impact and performance, a multi-dimensional assessment is needed in order to
highlight the contribution which CBIs can make to promote a more general societal transition in Europe.
This would include each of the main pillars of sustainability: environmental, social, economic, political.
This is based on CBIs’ capacity to reduce environmental impacts while simultaneously contributing to
improve the societal and economic well-being of their communities, being financially sustainable,
promoting grassroots innovation, improve the social capital, social inclusion, human capital of
beneficiaries, and engaging in political activities.
The previous Deliverables have already documented at length that CBIs can have a variety of different
impacts. These dimensions of impact were identified through an extensive literature review aimed at
highlighting, within each of the four above-mentioned domains, what existing studies have indicated to
be the main dimensions/effects of CBIs, and based on a self-assessment of which dimensions CBIs
perceive as being more important for them.

The ambition of our analysis is to go beyond the state of the art of research on a topic which, for the
most part, is based on individual case studies and rarely provides a systematic and/or quantitative
assessment of CBIs’ actual effects, while a comparative analysis of impacts across various domains, and
- 13 -
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between different categories of CBIs, has never been conducted (Forrest and Wiek, 2014). The TESS
project aims to fill this gap in order to contribute to scientific research in this field and to provide solid
and sound information to policy-makers about which initiatives to support and how they should be
supported.
In addition to environmental dimensions (which were analysed on an ad hoc basis), in order to assess
the social, political, economic and technological dimensions of impact, TESS developed a standardised
assessment data sheet (see Deliverable 2.2 and Appendix 2.3). This provided the basis from which
relevant information was uniformly collected for all TESS case studies and the relevant information was
assembled in a structured way. The data needed for the analysis were collected between January and
June 2015, according to the methodology described in detail in TESS Deliverables 2.2 and 2.3.
The eight TESS partners interviewed 63 community-based initiatives across six EU regions: nine in the
UK (Scotland), 10 in Finland, 10 in Germany (Berlin), 11 in Italy (Rome), 11 in Spain (Catalonia) and
12 in (Western) Romania.
It is important to bear in mind that the unit of analysis (from data collection to assessment), was the CBI
itself and not its individual members or participants. The information collected and analysed covered
different aspects of the initiative’s internal composition, organization, etc., as well as its performances
and the effects a given initiative had on its direct surroundings and beyond.

This data was used to integrate the findings from the different case studies and, more generally, to
calculate a wide range of statistical analyses and indicators. The systematization of the results of research
activities conducted, and the empirical evidence that emerged from those were presented in TESS
Deliverable 4.1. Based on this data and on these analyses, the proposed indicator set for the MCA has
been further refined, detailed, tested and finalized. Moreover, we extracted a panel of 44 CBIs which are
suitable for such a Multi-criteria analysis, excluding some initiatives from the sample based on data
availability and data quality.
More precisely, The CBIs to be analysed in the MCA were selected according to:



Data availability,

Data quality (e.g. consistency of the information across different sections of the WP2 database),

Moreover, we selected CBIs based on the feasibility of calculating indicators considering the
data issues above, while attempting to include the greatest number of CBIs possible.

The CBIs selected for the MCA, a brief description of each of those, those CBIs excluded, and the reason
behind such exclusions, are detailed in the tables below.

The final aim of the Multi-criteria analysis is a multi-dimensional and comparative assessment of CBIs,
a ranking of initiatives and of different categories of initiatives according to their performances, the
prioritisation of initiatives according to the preferences of different typologies of stakeholders, and a
more general reflection about the contribution CBIs can make to a sustainability transition in Europe.
In the Deliverable, we therefore present and discuss the results of several analyses we conducted which
are both instrumental to perform the MCA, and interesting per se, as they provide some additional
insights about CBIs in Europe and their potential and actual contribution to transition towards societal
sustainability. The structure of the Deliverable is presented in the next Section.
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Domain

Description

Biomass district heating scheme for enterprise park / Solar
PV array for catering business, with surplus exported into
the grid / Community Garden, support local food businesses

1

SCO_multi_01

supportive Multi

2

SCO_transport_02

supportive Transport

3

SCO_multi_03

supportive Multi

4

SCO_waste_04

supportive Waste

5

SCO_multi_05

key

Multi

6

SCO_energy_07

key

Energy

Sells local or ethically-sourced food to students

8

FIN_energy_02

Energy

Produces heat mainly with woodchips in local heat plants

7

FIN_food_01

key

key

Food

9

FIN_multi_04

supportive Multi

10

FIN_energy_06

supportive Energy

11

FIN_energy_10

supportive Energy

12

GER_multi_01

supportive Multi

13

GER_food_09

supportive Food

14

GER_trasnport_10

supportive Transport

15

ITA_transport_06

supportive Transport

16

ITA_multi_01

supportive Multi

17

ITA_food_02

supportive Food

18

ITA_waste_03

supportive Waste

19

ITA_waste_04

key

21

ITA_food_07

supportive Food

20

ITA_food_05

Waste

Teaching computer repair and sewing and mending skills

Installation of community-owned electricity generation
(hydro and wind) sold into grid / Installation of domestic
solar hot water panels / Two communal growing spaces
Operates community-supported agriculture: owns a field
and has employed two gardeners who take care of the field
Provision of bicycles, cargo trailer for bicycle and cargo
bicycles to support sustainable transport / Solar Panels /
Volunteers run local food clubs selling mainly local food
products

Produces heat with woodchips in local heat plants

The village association is organizing consulting and
education in making environmental friendly choices in
housing, e.g. geothermal heating

Cultivating vegetables, fruits, flowers and herbs through an
urban gardening project
Purchase of local organic fruits and vegetables from a local
farm, distribution via delivery stations
Transporting mostly lightweight goods (also furniture) by
bike and electric car as a messenger service
Promotion of cycling through social events with a strong
political focus

Solidarity Purchasing Group, buying food and other goods
directly from local farmers and companies
Solidarity Purchasing Group, buying food and other goods
directly from local farmers
They collect plastic bags and trashed plastic items to
recycle and upcycle

Community bike repair workshop. They recycle broken
bikes and spare parts from which they make usable bikes

Organic food production with a strong social focus

Solidarity Purchasing Group, buying food and other goods
directly from local farmers / Solar Panels to produce
electricity

ITA_multi_08

key

23

ITA_multi_09

supportive Multi

ITA_food_11

Support to encourage a reduction in car mileage through car
sharing, greater use of public transport and enabling a
modal shift from cars to cycling for local transport

supportive Food

22

24

Encouraging of cycling for shorter journeys, with a focus
on individual towns and villages within Highland Perthshire

Multi

supportive Food

Solidarity Purchasing Group

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

Solidarity Purchasing Group
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Domain

Description

Consumer Purchasing Group to buy mostly local and
seasonal food

25

ESP_food_01

supportive Food

26

ESP_energy_02

supportive Energy

27

ESP_transport_03

supportive Transport

28

ESP_energy_04

key

29

ESP_food_05

ESP_waste_06

supportive Food

supportive Waste

Production of fruits and vegetables

31

ESP_food_07

key

32

ESP_food_09

supportive Food

Food cooperative of several household units, who
collaborate with one farm from the region for purchasing
fruit and vegetables

33

ESP_food_10

supportive Food

34

ESP_waste_11

supportive Waste

35

ROM_food_02

supportive Food

36

ROM_transport_03

key

37

ROM_waste_04

supportive Waste

30

38

ROM_food_05

Energy

Food

Transport

supportive Food

39

ROM_transport_06

supportive Transport

40

ROM_multi_07

ROM_waste_08

supportive Multi

key

42

ROM_food_09

supportive Food

43

ROM_waste_10

supportive Waste

41

44

ROM_waste_11

Waste

supportive Waste

Local second hand market / Generator attached to a bicycle
/ Organizes public meal with the waste food and produces
marmalade with the oranges from the streets of the
neighbourhood

Courier services - transportation of packages by bicycle
Generation of electricity from renewable sources and
introducing it to the grid from solar panels and a biogas
plant

Recycling of oil, electronic waste, furniture, metal and
wood / Recycled fruit for marmalades / Food saved at home

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

A bike-repair workshop, which provides tools, parts and
experience in the field free of charge, in exchange for tools
or bicycle parts
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

Organizing events for cycling and different types of events
in order to promote bicycle use and to represent the cycling
community
Developing a system for the collection and separation of
waste

Provision of vegetarian meals

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

Collection of plastic waste in mountain areas and recycling

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

Collection of waste and recycling workshops

Recycling of electronic waste (portable batteries and
accumulators)

Table 2 List of CBIs included in the MCA
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Reason for exclusion

GHG no data

Tess Type

key

Domain of activity

Energy

SCO_multi_08

GHG no data

key

FIN_waste_03

GHG (% carbon footprint) not feasible

supportive

Waste

FIN_waste_07

GHG (% carbon footprint) not feasible

key

Waste

FIN_waste_09

Economic no data

supportive

Waste

GHG (% carbon footprint) not feasible

supportive

Waste

GER_energy_05

GHG no data

key

Energy

GER_waste_07

GHG (% carbon footprint) not feasible

SCO_multi_09
FIN_energy_05
FIN_energy_08

GHG no data

Social and Economic no data
Economic no data

GER_food_02

Outlier/Reliability1

GER_waste_04

Outlier

GER_waste_03

GER_waste_06
GER_waste_08
ITA_food_10

ESP_waste_08

2

2.1

supportive

supportive
supportive

supportive

Multi

Multi

Energy
Energy
Food

Waste

GHG (% carbon footprint) not feasible

supportive

Waste

GHG (% carbon footprint) not feasible

supportive

Waste

GHG no data

supportive

Waste

supportive

Food

supportive

Transport

GHG (% carbon footprint) not feasible

supportive

GHG (% carbon footprint) not feasible

supportive

ROM_transport_01 GHG no data
ROM_multi_12

supportive

Waste

Multi

Table 3 List of CBIs excluded from the MCA and reasons of the exclusion

Structure

Chapter 3 presents the methodology we used to perform the MCA, the reasons behind the choice of the
ELECTRE method, and how this method works. We thus discuss what an outranking relation is, and
how this is established based on measures of concordance and discordance.

After discussing what characteristics and requisites the criteria should have in a Multi-Criteria Analysis,
in Chapter 4 we present our criteria, i.e. ten indicators for the assessment of the performance of CBIs,
two for each of the five dimensions of assessment which TESS has intended to evaluate from its outset:
environmental, social, economic, innovative, political. Those indicators are for the most indicative of
the ‘process’, rather than the actual ‘outcome’, with regard to the capacity of CBIs to pursue – as already
mentioned - carbon reduction, carbon efficiency, social capital, social inclusion, financial sustainability,
local economic impact, political mobilization, external networking, innovativeness, human capital
externalities. We explain why these indicators have been chosen, what they wish to capture, and how
they are measured.

The initiative reports information about activities carried out by various sub-initiatives in three European countries by 100,000
formally enrolled members and 686,400 active participants, which is often not consistent with all data collected and with some
incoherencies in, e.g., economic data.
1

2

The initiative has only one member, which makes many of the indicators used meaningless and immeasurable.
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The following Chapter 5 is aimed firstly to test the validity of our set of indicators/criteria, by analysing
cross-correlations and through a Principal Components Analysis. Secondly, the Chapter presents a
cluster analysis aimed at grouping CBIs according to their performance within the ten criteria of
assessment. Seven clusters are identified, described and discussed, with particular reference to their
potential for impact and up-scaling.

In Chapter 6 we present another sub-product of our performance assessment: an analysis of the average
performance of several categories of CBIs. To this end, we identify seven categories of CBIs, namely:
community gardens, solidarity purchasing groups, food cooperatives, community-supported agriculture,
sustainable/community energy, re-/up-cycling, sustainable mobility. Those seven categories are assessed
comparatively, using the ten indicators presented and tested in the previous Chapters, in order to
highlight how different ‘families’ of initiatives perform, and what their strengths and weaknesses are.
In Chapter 7, we present the results of an exercise we conducted amongst the evaluation panels
composed of, respectively, stakeholders, community-based initiatives, and researchers. This exercise
aimed to elicit the values or preferences of different categories of actors with respect to each of the ten
assessment criteria, in order to both weight those criteria within the Multi-Criteria Analysis, and to
provide evidence about which dimensions of impact or performance of community-based initiatives in
Europe are the most important, according to those categories of actors, and how their values/preferences
diverge or converge.

In Chapter 8, we present the Multi-Criteria Analysis, how the model was calibrated, and what are the
results of the outranking analysis, based on each of the three set of values or weights discussed in the
previous Chapters. We discuss, in particular, the ranking of community-based initiatives based on the
application of the values/weights expressed by stakeholders, and a sensitivity analysis of the robustness
of the Multi-Criteria Analysis.

In the final Chapter, 9, we present a parallel analysis which has been conducted among two ‘on-line’
community-based sustainability initiatives. This analysis adapts our assessment methodology to the
specificities of online initiatives, in order to reflect about their specific performance, and about
differences and similarities between online and “offline” initiatives.

2.2

Deviations from the original project

The research conducted within Task 4.2 and presented in this Deliverable is fully coherent with what
was envisaged in the original project proposal. The only deviation, with respect to the content of this
Deliverable, is the decision to include here what in the DOW was meant to be included in Deliverable
4.1, and defined as a “typology of initiatives based on both their impact and the critical factors behind
their success and up-scaling”, i.e. the cluster analysis presented in Chapter 5. This decision, as already
stressed in the introduction of D4.1, was based on the fact that D4.1 included indeed comparative
analysis within each single dimension of assessment, while all analysis and assessments across various
dimensions of performance or impact is, for the sake of coherence, presented in this Deliverable, together
with the Multi-criteria analysis. The above mentioned typology, moreover, uses the same indicator set
as the Multi-Criteria Analysis; these indicators need, therefore, a proper presentation, discussion and
testing, which is done in this Deliverable, in Chapter 4 and 5. Finally, we decided to include here the
exploratory and comparative analysis of online initiatives, which was mentioned in the DOW, but not
attributed to any specific Deliverable: this analysis is presented in Chapter 8.
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Multi-Criteria Analysis: Methodology

This chapter introduces the methodology adopted for the comparative and multi-dimensional assessment
of the community-based sustainability initiatives (CBIs). An introduction of the existing methodologies
of multi-criteria analysis (MCA) methodologies will be provided, including a detailed description of the
ELECTRE method, which was adopted for the comparative assessment. After discussing the reasons
that led to the selection of the ELECTRE method, we will describe the methodology from problem
definition to model building in order to ensure an understanding of its main features, elements and
characteristics.
Multi-Criteria Analysis (MCA) is an “umbrella term used to describe a collection of formal approaches
which seek to take explicit account of multiple criteria in helping individuals or groups explore decisions
that matter” (Belton and Stewart, 2002). A typical example of a decision-making situation where MCA
methods are used is the determination of an appropriate natural resource planning policy (e.g.
determination of a water regulation policy) or any policy decision (e.g. choosing a location for an
infrastructure or public facility) which have a variety of economic, ecological and social consequences
which may be or the less desirable for different typologies of stakeholders.

An MCA is, in other words, a general term for methods providing a quantitative approach to support
decision making in problems involving several criteria and alternatives. In our case, the criteria were
based on indicators derived in WP2 (See Deliverable 2.2 for the data assessment sheet and the
questionnaire used for data collection, as well as the methodology behind the indicators in Deliverable
2.3), and presented in the TESS Deliverable related to case studies integration (WP4, Deliverable 4.1).
In practical terms, as discussed in the next chapters, the MCA presented in this Deliverable is based on
10 criteria. Due to issues with data availability, information and data quality, data reliability, and the
overall feasibility of the calculated indicators themselves, the set of 10 indicators were calculated for a
total of 44 CBIs, 10 of which were key case studies, and the remaining 34 were supportive case studies.
The MCA facilitates the comparison of several different “alternatives” (in our case: CBIs), with different
characteristics (e.g. activities in a variety of domains, countries, different in size, aims, etc.) and with
different - possibly even divergent - impacts or performances which otherwise could not be measured
using the same units.
Real-world decision problems are, in fact, rarely based on a single criterion: they incorporate a variety
of criteria, often contradictory, and the use of MCA is particularly appropriate for ‘ranking’ the CBIs
according to (i) their ‘performance’ considering a variety of criteria and (ii) according to a set of ‘values’
(weights) expressed by relevant stakeholders.

A vast number of multi-criteria models and approaches are available in the literature (as discussed
below), including, well-established methods such as multi-attribute utility theory, analytic hierarchy
process, and weighted sum among others (for a comprehensive review of different MCA methodologies
and approaches see Belton and Stewart 2002). For the purposes of the TESS project, the ELECTRE
(ELimination Et Choix Traduisant la REalité (ELimination and Choice Expressing REality) method was
selected, and is described below.

3.1

Why Multi-Criteria Analysis?

Methods for Multi-Criteria Analysis/ Multi-Criteria Decision Analysis (MCA/MCDA) are regularly
used to support decision-making when there are various criteria, different alternatives or options, and a
group of decision-makers involved (Keeney and Raiffa, 1976).
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In line with a growing body of literature about MCA methods, there are many techniques and approaches
being continuously developed, and several of the reasons for this diversification of potential methods
include the following (Department of Communities and Local Government 2009, p. 19):


There are many different types of decision which fit the broad circumstances of MCA;



The amount or nature of data available to support the analysis may vary;




The time available to undertake the analysis may vary;

The analytical skills of those supporting the decision may vary.

Methods for MCA are widely used in public and private sector decision making on transport,
immigration, education, investment, environment, energy, defence, etc. (Devlin and Sussex 2011,
Gregory et al 2012).

For what concern the specific scope of our research, in the last two decades various MCA approaches
have been widely applied for sustainability assessment related to, for example: natural resources
management (Mendoza et al. 1986, 1987, Romero and Rehman 1987, Tarp and Helles 1995, Hayashi
2000, Kangas et al. 2001, Steiguer et al. 2003, etc.), energy policy evaluations (Hobbs and Meijer 2000,
Grafakos 2008), climate policy evaluation (Bell et al. 2001, 2003, Brown and Corbera 2003, Borges and
Villavicencio 2004, Diakoulaki et al. 2007, Konidari and Mavrakis 2007), environmental conflict
mitigation (Martin et al. 1996, Malczewski et al. 1997, Shields et al. 1999), appraisal of sites as potential
repositories for radioactive waste (Department of Communities and Local Government, 2009), waste
management (Sobral et al. 1981, Maimone 1984, Chung and Poon 1996, Karagiannidis et al. 2010, Garfi
et al. 2009, De Feo and de Gisi 2010, Generowicz et al. 2011, Hokkanen et al. 1997), ecosystem service
assessments (Vatn, 2009, Wegner and Pascual 2011, Chan et al. 2012, Newton et al. 2012), land use
models (Schaldach et al. 2011, Priess et al. 2011, Geneletti 2013), etc. Various MCA methods can also
incorporate information from monetary valuation studies and provide a framework that
integrates economic and non-economic values (e.g. Newton et al. 2012). Other interesting applications
of MCA to decision making problems in other various fields of study (e.g. evaluation of overseas trade
services or financial decision making) have been explored by the UK Department of Communities and
Local Government (2009).
In general, as recently discussed by Saarikoski et al. (2015, p. 2), the advantages of MCA in studies that
combine environmental, economic and social dimensions of decision-making processes include the
following:






Flexibility in structuring an assessment of a complex problem along both cognitive and
normative dimensions (Vatn, 2009);
The ability to compare ecological objectives with socio-cultural and economic ones in a
structured and shared framework (Mendoza and Martins, 2006);

The facilitation of “multi-stakeholder processes, transparency and discussion about the
subjective elements in policy analysis, including the nature and scope of the decision problem,
the selection and definition of options (alternatives), and the characterization and prioritization
of evaluation criteria” (Stirling 2006, Keune and Dendoncker 2013, cit. Saarikoski et al. 2015,
p. 2).
The possibility of dealing with incomplete and uncertain data and information through the use
of a mixed set of quantitative and qualitative data and information (Locatelli et al. 2008, Chan
et al. 2012).
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Belton and Stewart (2002, p. 9) classify MCA models into three broad categories or “schools of
thought”: (i) value measurement models, (ii) goal, aspiration or reference level models and (iii)
outranking models. By applying (i) value measurement models, “numerical scores are constructed in
order to represent the degree to which one decision option may be preferred to another. Such scores are
developed initially for each individual criterion, and are then synthesized in order to effect aggregation
into higher level preference models” (Belton and Stewart 2002, p. 9). Examples of value measurement
models are: Weighted Sum Method, AHP (Analytic Hierarchy Process), and PBMA (Programme
Budgeting and Marginal Analysis). Generally these kinds of models are based on a compensatory
technique in the sense that they recognize trade-offs among various elements of the model (Ramanathan,
2001). Value measure models have a variety of advantages (e.g. flexibility, intuitive appeal to the
decision-makers, experts and stakeholders, and ability to check the inconsistencies in judgements),
however, as stated by Neste and colleagues (2013), “serious doubts have been raised about the
theoretical foundations of some techniques like the AHP” (p. 6). In particular, with respect to rankings,
some authors have noted that there is “the possibility that, simply by adding another option to the list of
options being evaluated, the ranking of two other options, not related in any way to the new one, can be
reversed. This is seen by many as inconsistent with rational evaluation of options and thus questions the
underlying theoretical basis of the AHP” (Communities and Local Government, 2009). Moreover, as
pointed out by Mendoza and Martins (2006), “the values of alternatives reflect a preference order. These
preferences are required to be consistent with a relatively strong set of axioms” (pp. 2-3). Although
value measurement is not applied in such a rigid framework in practice, value measurement models
were not selected in the TESS project primarily because, in a value measurement model, scores for each
individual criterion must be developed at the outset and aggregated into higher-level value models. In
contrast, the process of criteria selection was long and complex in the TESS project and structuring such
a rigid methodology at the beginning of the project would have been both useless and unfeasible.

In (ii) goal, aspiration or reference level models, “desirable or satisfactory levels of achievement are
established for each criterion. The process then seeks to discover options which are closest to achieving
these desirable goals or aspirations” (Belton and Stewart 2002, p. 9). Some examples of goal, aspiration
or reference level models are: Goal programming, Heuristics, and Meta-heuristics. According to
Mendoza and Martins (2006), these methods are ideal for “situations in which decision makers may find
it very difficult to express tradeoffs or importance weights, but may nevertheless be able to describe
outcome scenarios, expressed in terms of satisfying aspirations or goals for each criterion. Available
courses of action (alternatives) are systematically eliminated until, in the view of the decision maker, a
satisfactory level of performance for this criterion has been ensured. The process should be seen in a
dynamic perspective. The decision maker should be able to backtrack the elimination process and cycle
through it” (2006, pp. 2-3). This method was not selected in the TESS project we do not think that
“satisfactory levels of achievement” for each of the criteria which are at the basis of our analysis should
be and/or could be established.
Instead, (iii) outranking models allow for various “votes” to be carried out across multiple dimensions
(Huang et al. 2011). In this case, alternative actions “are compared pairwise, initially in terms of each
criterion in order to identify the extent to which a preference for one over the other can be asserted. In
aggregating such preference information across all relevant criteria, the model seeks to establish the
strength of evidence favouring selection of one alternative over another” (Belton and Stewart 2002, p.
9). In outranking methods, alternatives are compared to decision criteria, and result in a degree of
dominance of one alternative over another. In particular, these models seek to find out the overall order
of the alternatives by focusing “on pairwise evaluation of alternatives, identifying incomparable
elements as well as assessing preferences and indifferences. Preferences evolve as part of the MCA
process within the context of the choices to be made” (Mendoza and Martins, 2006, pp. 2-3).
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A relevant benefit of outranking methods is the possibility to use incomplete value information and also
to avoid any strong assumption concerning the validity of the preferences of the stakeholders (Rogers
et al. 1998 and Kangas et al. 2001). The problem with some outranking methods, however, is that they
take into account only the preferences and ignore the difference level of these preferences (Wang et al.
2009). Furthermore, the interpretation of the indifference and preference thresholds and also the
generated results can be demanding (Myllyviita et al. 2013).

Examples of outranking models are: ELECTRE (ELimination Et Choix Traduisant la REalité or
ELimination and Choice Expressing Reality) and PROMETHEE-GAIA, (Preference ranking
organization method for enrichment evaluations).
As we will discuss below, ELECTRE was selected for the TESS project’s comparative assessment of
the CBIs. This approach compares two alternatives at a time and selects one over the other if the first is
better in most criteria and not unacceptably worse in the remaining criteria. This method is described in
the following Sections. More detailed discussions about the theories behind Outranking method can be
found in Roy and Bouysson (1993) and Roy (1996).

3.2

Why ELECTRE method?

The ELECTRE (ELimination Et Choix Traduisant la REalité) method is a family of multi-criteria
decision analysis methods that originated in Europe in the mid-1960s. As already mentioned, but more
precisely, the ELECTRE method is an outranking method based on pairwise comparisons where
alternatives are compared with respect to different criteria and which results in a degree of dominance
of one alternative over another. We chose ELECTRE for the following reasons. Firstly, the family of
ELECTRE methods and their variants are well-known methods used by researchers in applications in
engineering and infrastructure investment, environmental assessments, economics, etc. (Belton and
Stewart, 2002; Huang et al. 2011, etc.). Such approaches, moreover, combine and pay special attention
to various different aspects (economic, technical, normative, social, political and environmental) and
have provided great insight into related complex problems also involving conflict analysis and resolution
among different stakeholders and interest groups.
ELECTRE is considered especially suitable for our case also because it is flexible enough to take into
consideration the initiatives’ external effects and their internal performance, their environmental and
socioeconomic dimensions, objective values and subjective perceptions, qualitative and quantitative
parameters. Moreover ELECTRE is a flexible method that is capable of assessing qualitative and
quantitative attributes simultaneously; due to the possibility to combine environmental, economic and
social criteria, it is well suited to addressing interdisciplinary and complex environmental questions
(Mendoza and Martins, 2006).

Finally, this method has a proven track record of its utility in solving complex problems in a multistakeholders context. As shown by Saarikoski and colleagues (2015), while MCA is historically rooted
in operational research and offers support for single decision-makers (Mendoza and Martins, 2006),
recently “the emphasis has shifted towards multi-stakeholder processes to structure decision alternatives
and their consequences, to facilitate dialogue on the relative merits of alternative courses of action,
thereby enhancing procedural quality in the decision-making process” (Fish et al. 2011 cit. Saarikoski
et al. 2015, p. 1).
As pointed out by Figueira, Mousseau and Roy (2005, pp. 136-137), “ELECTRE methods are relevant
when facing decision situations with the following characteristics:
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1. The decision-maker (DM) wants to include in the model at least three criteria. However,
aggregation procedures are more adapted in situations when decision models include more than
five criteria (up to twelve or thirteen).

And, at least one of the following situations must be verified.

2. Actions are evaluated (for at least one criterion) on an ordinal scale (cit. Roberts, 1979) or on
an interval scale. These scales are not suitable for the comparison of differences.
3. A strong heterogeneity related with the nature of evaluations exists among criteria (e.g.,
duration, noise, distance, security, cultural sites, monuments, etc.). This makes it difficult to
aggregate all the criteria in a unique and common scale.
4. Compensation of the loss on a given criterion by a gain on another one may not be acceptable
for the decision maker. Therefore, such situations require the use of non-compensatory
aggregation procedures.
5. For at least one criterion the following holds true: small differences of evaluations are not
significant in terms of preferences, while the accumulation of several small differences may
become significant. This requires the introduction of discrimination thresholds (indifference and
preference) which leads to a preference structure with a comprehensive intransitive indifference
binary relation.”

Almost all these conditions fit our analysis, in particular:

1. Ten criteria were selected for the analysis, two for each dimension of potential impact
(environmental, social, economic, political and technological).
2. All indicators use an ordinal scale for the CBI performance.

3. Most importantly, the criteria are heterogeneous (e.g., GHG emissions, social capital, economic
impact, etc.) and it would have been impossible to aggregate the selected criteria in a unique
and/or common scale.

4. In light of the previous point, introducing mechanisms to compensate for losses and/or gains for
any given criterion was not considered acceptable for the analysis.

5. The fifth condition holds as well, as long as small differences within each criteria separately
may be considered not usable for a definitive ranking of initiatives, but useful and relevant for
such a ranking to be established across the whole set of criteria. Therefore, we agreed that the
introduction of discrimination thresholds (indifference and preference) would help to better
define the preference structure.

3.3

The methodology

Multi-Criteria Analysis problems are broken down into five components:

1. Goal (usually defined in the problem definition phase; in our case, this was stated in the project
DOW, or description of work; see next Section);
2. Decision alternatives (44 CBIs in our case; see the Introduction);

3. Evaluation criteria or interests (10 indicators in our case; see Chapter 4);
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4. Decision maker (DM), or group of decision makers/stakeholders, with opinions/preferences (in
our case, we used [i] a variety of stakeholders, [ii] our CBIs and [iii] members of the TESS
research consortium; see Chapter 0); and
5. Outcomes or consequences associated with alternatives/preference combinations (see Chapter
8).

In the next sub-sections we illustrate the goals of the MCA, how those were detailed, how the MCA –
and specifically the outranking relation – works in the ELECTRE method, how the matrices needed as
input data for the MCA are constructed, and what are the main indices used in an MCA based on the
ELECTRE method, i.e. the concordance and the discordance indices, and their thresholds.
From problem definition to model building

According to the project DOW, given the number and variety of CBIs, the main goal of the MCA is to
answer the following questions:



Which initiative (s) shows the ‘best’ (environmental /economic /social /technological /political
and overall) performance/impact?
Which initiative (or ‘family’ of initiatives) is politically relevant and should be prioritized?

In fact, the use of the ELECTRE model is useful and appropriate to:


Compare initiatives and families of initiatives;



Evaluate their policy-relevance.



Prioritize (rank) initiatives; and

Once the main aim was defined, the next step was the identification of the following key elements for
the analysis:


The alternatives or options to be evaluated;



Key decision makers (stakeholders) and their perspective on the decisions to be made.



The model of values (criteria) against which the alternatives will be evaluated; and

Modelling preferences using an outranking relation

As indicated by Figueira, Mousseau and Roy (2005, p. 18), preferences in ELECTRE methods are
modelled by using binary outranking relations, S, the meaning of which is defined as “at least as
good as”.
Considering two actions a and b, four situations may occur:


aSb and not bSa, i.e., aPb (a is strictly preferred to b).



aSb and bSa, i.e., aIb (a is indifferent to b).




bSa and not aSb, i.e., bPa (b is strictly preferred to a).
Not aSb and not bSa, i.e., aRb (a is incomparable to b).
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Moreover, ELECTRE methods involve one or more outranking relations, and it is important to keep in
mind that the final relation shown above, ‘R’, introduces the concept of “incomparability” (R is useful
for accounting for situations in which a decision-maker is unable to compare two actions).
The construction of an outranking relation is based on two main concepts:

1. Concordance. For an outranking aSb to be validated, a sufficient majority of criteria should
be in favour of this assertion.

2. Non-discordance. When the concordance condition holds, none of the criteria in the minority
should too strongly oppose the assertion aSb.
These two conditions must both be fulfilled to validate the assertion aSb.
The performance matrix

Multi-Criteria Decision Analysis is evaluated against the alternatives Ai (i = 1, 2, ..., m) and a set of
attributes or criteria xj (j = 1, 2, ..., n) where each attribute is not mutually dependent with any other.
The vector of weights is represented by wx.

A standard feature of multi-criteria analysis is, therefore, a performance matrix (or matrix of
alternatives) in which each column describes an option/alternative (A) and each row describes the
performance of the options against each criterion (x). The individual performance assessments are often
numerical, but may also be expressed as ‘bullet point’ scores, or by colour coding.
The matrix below shows a simple example, which we will consider in this methodological chapter where
the vector of weights (w) is also given.
A1

A2

A3

x1

ux1(A1)

ux2(A2)

ux3(A3)

w1

x3

ux3(A1)

ux3(A2)

ux3(A3)

w3

x2
x4

ux2(A1)
ux3(A1)

ux2(A2)
ux3(A2)

ux2(A3)
ux3(A3)

Table 4 - Performance matrix and vector of weights

w2
w4

Below is an example of a decision matrix and a vector of weights.

x1

A1
1

A2

0.6

0.4

1

0.8

x2

0.7

0.5

x4

0.8

1

x3

0.8

A3

wx

0.3

1

0.4

0.6

0.1

0.2

Table 5 - Numerical example of performance matrix and vector of weights
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The ELECTRE method is based on the evaluation of two indices, namely the concordance index and
the discordance index. These indices are defined and calculated for each pair of options i and j, according
to the principles discussed earlier.
The concordance index,c cij measures the hypothesis that i is at least as good as j.
The discordance index,d

dij measures the strength of the evidence against this hypothesis.

The Concordance Index

The ELECTRE concordance index is defined by the following formula:

=

∑

=

+

∑

Where:

= represents the set of criteria for which i is equal to j (i.e. as good as), and
represents the set of criteria for which i is preferred to j.

The index takes a value between 0 and 1, where the higher values indicate stronger evidence in support
of the claim that i is preferred to j. A value of 1 indicates that i performs, at least, as well as j.

The concordance indices for all pairs of options, based on the weights (wx) are illustrated in the example
below where, for example, for the pair A3, A1 we have the following formula for calculating the
concordance:

c (A3, A1) =

=

{1,2,3}

1

+

2

+

3

+

4

= 0 + 0.3 + 0.2 + 0.1 = 0.6

The detailed internal calculation for the matrix of concordance is therefore:

A1

A1
-

A2 (0.2 + 0.1)
A3 (0.4 + 0.2)

A2

A3

-

(0.3 + 0.2 + 0.1)

(0.3 + 0.4) (0.3 + 0.2 + 0.1)
0.4

-

Table 6 - Numerical example of matrix of concordance calculation

This means that the matrix of concordance for all pairs is as follows:
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A1

A1

A2

-

0.7

0.6

0.6

0.4

-

0.3

A2
A3

A3

-

0.6

Table 7 - Numerical example of the results: the matrix of concordance

Where:

ϵ [0,1]

= 1 and =

+

= Ø.

The Discordance Index

The discordance index established for ELECTRE I is given by the following formula:

=

max−

−

max

−

( )

( )

Where:

represents the set of criteria for which j is preferred to i.

The discordance index therefore:


takes into account the different performances between the alternative i and the alternative j;



represents the ‘disappointment’ that the evaluator would suffer from choosing the alternative i
instead of the alternative j.



quantifies the degree to which the alternative i is worse than the alternative j;

Some examples of how these measures are defined, and particularly the discordance index, are presented
below for the pair A2, A1:

max−

( ) =

3

−

( ) =

1|

= 0.4

max

+ |

−

3( 2)

1( 2) −

d (A2, A1) = 0.33
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= 0.2 |1 − 0.8|
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A1

A1

A2

-

0.33

0.67

1

0.3

-

1

A2
A3

A3

-

1

Table 8 - Numerical example of matrix of discordance

Thresholds of concordance and discordance

ELECTRE allows thresholds to be set for both the concordance and discordance indices.
For the concordance index the threshold is Sc, where (0 < Sc < 1):

If cij ≥ Sc, the criteria for which i is preferable to j (area of non-conflict) are sufficiently important;

If cij < Sc, i does not outrank j because the conflict is too high (i.e. the area of non-conflict is too small).
For the discordance index the threshold is Sd, where (0 < Sd < 1):

If dij ≥ Sd, i does not outrank j because the difference in performance between i and j (the area of conflict)
justifies vetoing i in favour of j.
If dij < Sd, the conflicting criteria are not strong enough to veto i in favour of j.

In setting up a model within the ELECTRE I methodology, the determination of thresholds is a delicate
and critical phase.

Because of the difficulties in calculating ad hoc concordance and discordance indices (in our case this
would be needed for each single criteria), it is important to note that, according to various commentators
(Belton and Stewart 2002, pp. 234-238), it is assumed that thresholds for concordance and discordance
are often the average values of the correspondent matrices.
The Outranking Matrix

The methodology allows the construction of an “outranking matrix” in which i outranks j if, and only if
(cij ≥ Sc) and (dij < Sd). Some numerical examples are provided below.
Matrix of concordance
A1
A2
A1
A2
A3
Sc = 0.533

-

0.7

0.6

0.4

0.3

-

A3

Matrix of discordance
A1
A2

0.6

A2

0.6

A1

-

A3

-

0.33

0.67

1

0.3

-

1

-

Sd = 0.717

Table 9 - Numerical example of outranking matrix calculation

A1

A2
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-

1

1

0

0

-

0

-

0

Table 10 - Numerical example: the outranking matrix

The concordance and discordance indices for each pair of options can, in fact, be used to build an
outranking relation according to the processes, as shown in Figure 3.
Considering the concordance and discordance thresholds derived above, expressed as Sc and Sd,
respectively, and having two hypothetical alternatives a and b, alternative a is considered outranking
alternative b if the concordance index is greater than or equal to the threshold (ca,b ≥ Sc) and the
discordance index is less than or equal to the threshold (da, b < Sd).

The values of the threshold for concordance and discordance “are specified for a particular outranking
relation and they may be varied to give more or less severe outranking relations – the higher the value
of ca,b and the lower the value of da, b, the more severe the outranking relation, that is the more difficult
it is for one alternative to outrank another. If the outranking is made too severe, then almost all pairs of
alternatives will be deemed to be “incomparable”; while if the outranking relation is not severe enough
then too many alternative will outrank too many others” (Belton and Stewart 2002, p. 236).

It is therefore a “matter of experimentation” as acknowledged by the authors, to find a concordance
threshold large enough and a discordance threshold small enough “in order to define an informative and
useful outranking relation” (Idem, p. 238).

Source: elaboration of the author on Belton and Stewart 2002, p. 238
Figure 3 Building an outranking relation
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In the next pages the ELECTRE MCA methodology which has been here described in general terms,
will be applied to a sample of 44 alternatives (community-based initiatives) and according to ten
assessment criteria which are discussed in the next Chapter.
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The assessment criteria and performance indicators

The need for an assessment of community-based initiatives which addresses all the relevant dimensions
of their potential impact (i.e. the main outcomes that CBIs aspire to or actually produce, and which
deserve further exploration), was addressed in Deliverable 4.1, Chapter 3. These dimensions were
identified through a review of existing literature and empirical evidence on community-based initiatives,
and refined through a survey of what CBIs themselves perceive as being their most important aims and
achievements (the results of this self-assessment are further discussed in Chapter 6 of this report).
The TESS project has intended, from its outset, to distinguish among five main crucial dimensions of
performance – environmental, social, economic, technological/innovative and political. Within each of
these five dimensions, two criteria/indicators were identified, based on their relevance on the one hand,
and, on the other, on the availability of complete, structured and reliable information which was
extracted from the survey in WP2.

Most of these assessment criteria/indicators were discussed in Deliverable 4.1: economic/financial
sustainability (Chapter 5), human capital externalities (Chapter 6), local economic impact (Chapter 7),
social capital (Chapter 9), social inclusion (Chapter 9), external networking (Chapter 10),
innovativeness (Chapter 11). Environmental indicators were presented and discussed in the Deliverables
of WP2, while the ‘political’ dimension was analysed more specifically within Task 4.2 (policy analysis)
and presented in Deliverable 4.3 (policy report). In these occasions, we either measured specific
indicators to be used for the multi-criteria analysis, or set a base for such indicators to be estimated.
Such a discussion was not, however, definitive in all cases; the exact and final formula was sometimes
not provided, or various alternative indicators were discussed and which were subsequently and
definitively identified and adapted to the requirements of the multi-criteria analysis presented in this
Deliverable. In the remainder of this chapter, the ten criteria/indicators are presented in further detail.
For each of those, a sort of pseudo-formula is provided to summarize (in a simplified manner) the main
rationale and variables behind each indicator.
In general, the whole exercise should be considered experimental. Any of the indicators presented
hereafter has produced a proxy for each underlying issue and criteria. Moreover, these indicators
primarily focus on the ‘process’, rather than the ‘outcome’ of CBIs, i.e. they give an idea of the intensity
of how each CBI pursues each dimension of performance, as measuring the actual results or impacts of
these efforts is considered both extremely difficult and unnecessary, given the scope of our assessment.

In principle, evaluation criteria in a multi-critera analysis must fulfil some qualitative attributes.
Operationality must be met in terms of the ability of specifying how well each option meets the
objections for the evaluation criteria. Value relevance is necessary and refers to the connection between
each criterion and the final objective that it represents; criteria are assumed to be comprehensively
describing objectives. Preferential independence means that performance preferences must be
independent from one another in order to combine the sum of weighted averages across criteria;
otherwise, preferences should be assigned autonomously and without prior knowledge of other criteria
scores. Evaluation criteria must have decomposability, meaning that objectives can be broken down into
specific factors, as well as reliability in terms of the feasibility of carrying out an evaluation despite a
malfunctioning criterion. Criteria must also have a certain degree of measurability, non-redundancy and
a minimum size (Belton and Stewart 2002; Hajkowicz et al. 2000; Grafakos et al. 2008).
Based on the above, during the TESS project we identified various alternative indicators to be used as
criteria in the MCA, as reported in the Deliverables of WP2 and in D4.1. Due to data availability, quality
of the information collected during the survey, reliability of the data collected, and feasibility of the
indicator itself, only some indicators were elaborated and analysed. From those, we selected two
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indicators for each dimension, based on significance, as well as the number of CBIs reporting data
needed to measure the indicator.

The ten criteria for Multi-criteria analysis are described in the following Sections. In order to perform
the MCA and for all of the elaborations which will be presented in the next Chapters, all indicators have
been normalised, min/max, in order to range from 0 to 1, where 1 represents the most desirable outcome.

4.1

Carbon reduction

The criteria/indicators which are synthetically defined as “carbon reduction” in the following pages are
indeed the second and main indicators which were proposed and measured within WP2 (Deliverable
2.4) for assessing the total contribution of each single CBI to climate change mitigation through the
reduction of CO2e/y emissions. The assessment regards the specific activity of each CBI in terms of
producing/delivering a certain volume of goods/services, and is based on a comparison with a baseline
scenario regarding how this activity is normally conducted to produce/deliver the same amount of
goods/services. The difference between the emissions attributed to the CBI activity and the emissions
associated to a corresponding baseline scenario for a same amount of goods/services identifies the
potential carbon reduction related to a given CBI activity. The carbon reduction potential is expressed
in kg of CO2e per year. The challenge has been to both provide an accurate assessment of CBIs’
activities, and to define an adequate, activity-specific, baseline scenario, which heavily influences the
results. However, for the sake of the multi-criteria analysis, what is crucial is not the exact amount of
emissions, but the comparison of CBIs according to a uniform metric, which only requires the same
methods and parameters be applied to all CBIs. The simplified formula for the indicator is the following:
Carbon reduction = ∑ BS_eij - CBI_eij
Where:

BS_eij represents the amount of CO2e/y produced by the baseline scenario for the ith amount of
goods/services through the jth activity
and

CBI_eij represents the amount of CO2e/y produced by the CBI for the ith amount of goods/services
through the jth activity.

4.2

Carbon efficiency

What we define in the following pages, synthetically, as “carbon efficiency”, is the fourth indicator
which was proposed and measured within WP2 (Deliverable 2.4). The indicator measures the avoided
GHG as a percentage of the individual carbon footprint of a CBI’s beneficiary, per year. Differently
from the previous indicator, it provides a measure of environmental impact that is not influenced by the
size of the initiative, given that it captures a reduction per beneficiary. The indicator can be considered
a proxy of the ability of individual CBIs in providing efficient solutions for reducing GHG emissions,
i.e. a measure of environmental efficiency. The indicator, however, does not account for the initiatives’
size in terms of participants or, more generally, in terms of the amount of the input required to obtain a
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given carbon reduction. Therefore, this indicator rewards initiatives that, having a smaller number of
beneficiaries for the same amount of good/service provided, conduct more types of activities, regardless
of the human effort needed to produce this output which may differ substantially. However, the average
performance of this indicator across all initiatives engaged in the same activity is suitable for analyzing
and comparing the potential found across different domains of activity. This is based on the assumption
that a large number of CBIs produce a reasonable picture of the variety of products that is typically
offered and, therefore, of the average potential in reducing a person’s carbon footprint. The simplified
formula for the indicator is the following:
Carbon efficiency = (CBI_cr / b)*100/CFa
Where:

CBI_cr is the total carbon reduction imputable to a certain CBI activity;
b is the number of beneficiaries;

CFa is the average European carbon footprint per person, 8.85 t CO2e per year3 (EEA 2015).

4.3

Social capital

Despite some differences between domains of community organizations, and between individual
initiatives, one of the main aims of community initiatives is providing opportunities and some sort of
infrastructure for socialization, community-building and the strengthening of ties among participants in
CBIs’ activities and the wider community in which they operate. In this regard, the challenge was to
identify a proxy for the ability of CBIs to strengthen social capital, notwithstanding the elusiveness of
the concept and the availability of tens of alternative indicators. As documented in Deliverable 4.1,
Chapter 9, we opted for measures that were applicable at the scale of individual organizations; this
required the avoidance of any indirect and contextual measure of outcome such as, among those more
frequently used, the degree of trust, the propensity to join associations, volunteer or cooperate or the
degree of civic engagement or civic consciousness. Instead, we opted for a ‘grounded’ conceptualization
of social capital, meaning the extent to which CBIs provide opportunities for building or strengthening
social ties among participants. Moreover, we tried to distinguish between the extent to which the abovementioned opportunities were provided to individuals which were already part of the same social circle
– ie. what is usually defined as ‘bonding’ social capital – and the extent to which these opportunities
allowed for the provision of ‘bridging’ social capital – ie. social/face-to-face interaction between persons
who did not previously know each other. The assumption is that the more opportunities or events CBIs
provide for socialization, the more those events are attended by the largest number of persons possible,
and the higher the number of persons who did not know each other previously, the higher the potential
of the initiative to create new social ties and strengthen social capital in the community. We focus,
therefore, on the process rather than the outcome. The simplified formula is the following:

3

Per capita CO2e emissions for EU-28 in the year 2013, including indirect emissions and excluding LULUCF.
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Social capital = (ff * aa * na) / b
Where:

ff is the total number of events and opportunities for face-to-face interaction organized by the CBIs
yearly;

aa is the average number of attendants to those events; na is the percentage of participants at those
events who did not know each other before joining the initiative;
b is the number of beneficiaries.

4.4

Social inclusion

Social inclusion is a frequently discussed topic in relation to community-based organizations. The
existing evidence in this regard is mixed and often some forms of community activism are accused of
being more or less exclusionary in that they involve disproportionally fewer minorities, low-income,
less-educated or otherwise disadvantaged individuals.

As discussed in Deliverable 4.1, Chapter 9, we opted for a measure of social inclusion in terms of the
extent to which each CBI is more or less successful in involving a diversity of participants and
beneficiaries in its activities. Therefore, we assessed the diversity of CBI beneficiaries by measuring the
proportion of beneficiaries which are low-income, disabled, and the distribution in terms of age and
country of origin of beneficiaries. Another important dimension is the initiatives’ gender balance which
is relevant, however, not much in terms of beneficiaries but in terms of active participants or leaders of
the initiative. The first component of our social inclusion index is therefore a measure of gender balance,
in terms of the standard deviation from a balanced composition of CBIs’ members (50% males, 50%
females). The second component is the income of beneficiaries for which we simply accounted for the
proportion of low-income people. Similarly, the third component is the proportion of disabled persons
among the CBI’s beneficiaries. In terms of geographical origin, we classified beneficiaries into several
groups of countries, and calculated a Shannon index of diversity to be used as the fourth component of
the index. Finally, the same index of diversity was applied for the fifth component which assesses the
diversity of beneficiaries based on their classification into five age cohorts. We assumed that the more
CBIs achieve in terms of gender balance, the involvement of foreigners, diversity in terms of
beneficiaries’ age, and capacity to reach poor and/or disabled people within the pool of beneficiaries,
the more inclusive the CBI is. Thus, a synthetic index of social inclusion was obtained by summing the
normalized score based on the minimum/maximum values in the sample for all of the five sub-indeces,
which were then each weighted equally. We include a synthesis of the five components of the full
formula here, each of which has been normalised:
Social inclusion = [-StDev(m:f)] + [poor] + [dis] + [H(nat:eur:neu)] + [H(yj)]
Where:

StDev is the standard deviation;

H is the Shannon index of diversity;
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m and f are, respectively, the percentage of males and females participants;

nat, eur, neu, poor, dis, are, respectively, the percentage of nationals, Europeans, non-Europeans,
poor people and disabled people among beneficiaries;

yj is the percentage of beneficiaries pertaining to the jth age cohort (1-20, 21-40, 41-60, 61-80, 81100).

4.5

Political mobilization

The challenge with assessing the ‘political’ dimension of CBIs is methodological: what information and
which methods can be used to measure the intensity and, even more elusively, the outcomes of the
political activities of initiatives? The indicator we selected should be considered merely a general proxy
for the political mobilization potential of CBIs, even more so than for other indicators. Data which may
be useful for this indicator is based, firstly, on the aspirations and visions of CBIs, i.e. to what extent
each initiative perceives the goal to “mobilize people towards a shared political goal” important, relevant
for them; secondly, we assessed whether or not CBIs have been involved in political activities of various
forms in the last year, and with what frequency, in order to obtain more objective information. The
indicator we selected is mainly based on this latter measure and, more precisely, the yearly frequency
with which each CBI participated in political activities of any kind, while the importance initiatives
attributed to political mobilization was also considered important. The final formula is the following:
Political mobilization = PMint (+ PMimp/10)
Where:

PMint is the intensity of political involvement, classified in terms of frequency (from 0, no involvement,
to 1, daily involvement);

+PMimp/10 is the premium which is attributed to those initiatives which are politically active (PMint >
0), where PMimp is the degree of importance, ranging from 0 to 1, and doubled for those CBIs for which
the importance of the ‘political mobilization’ objective is above the average of all CBIs.

4.6

External networking

With the aims of this analysis, the propensity of CBIs towards external networking and collaborations
was regarded as pertaining to the ‘political’ dimension of CBIs. External networking is, in fact, a
transversal issue, relevant also for other dimensions of assessment, as discussed in previous
Deliverables. Moreover, CBIs’ attitudes towards external networking must be considered merely a
proxy in terms of the ‘political’ potential of CBIs. However, the idea here is that the capacity of CBIs
to influence their political and societal context is related to their degree of openness towards their
exterior and their role within wider networks of actors and organizations. To this end, we surveyed the
number, the intensity and the content of external collaborations CBIs have both with similar initiatives,
and with ‘collective’ actors (public authorities, networks of CBIs or NGOs, social and political
movements or organizations, local/community/neighbourhood or firms’ associations, universities). This
data was elaborated in a Social Network Analysis, under the assumption that CBIs’ external
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collaborations can be considered a network where the nodes are the CBIs, and the higher the number
and weights of direct ties between one node and others, the better the node performs with regard to the
rest of the network. Ties have been weighted according to how a CBI perceives the importance of each
relationship for the initiative. Thus, performance of each CBI in terms of external networking was
assessed by measuring the cumulative importance of a CBI’s external collaborations with other CBIs
and/or collective actors, using an out-degree index4. The formula is as follows:
External networking (out-degree): Nith = ∑(aij * wij)/(n-1)
Where:

Nith is the out-degree for the ith initiative
i and j are community-based initiatives;

aij is the presence/absence of a relationship of collaboration between each pair of initiatives (0/1, where
1 is the presence of the relationship);
wij is the weight (i.e. the importance) assigned to the tie from node i to node j by i;
n is the number of nodes in the network.

4.7

Financial sustainability

The financial sustainability of CBIs is clearly a major concern for CBIs as it is a pre-requisite to their
very survival, and is often problematic in the medium-term. However, this dimension is not per se an
outcome or impact, nor is it directly instrumental to obtaining any particular outcome; in this sense,
financial sustainability is different from the other criteria/indicators. In this case, the assessment is more
about each CBI’s internal functioning – or performance - and their ability to sustain themselves
financially, to be resilient in case of internal or external shocks, to adopt an effective and efficient
organizational model, etc. The problems CBIs face are, on the one hand, similar to any other
organization or firm. Yet, on the other hand, there are specific difficulties which are frequently discussed
in relation to, for example, non-profit organizations or associations in general, that are relevant for CBIs.
One particular challenge that is relevant and interesting, is the degree of diversification of the sources
of revenue. The use of other indicators of financial sustainability regarding, for example, profitability,
are less relevant for the case of community organizations which pursue a social purpose – also given
that the vast majority of them are non-profits. Moreoever, our survey gathered data for a single year of
activity, and while income and expenses may vary substantially from one year to the next, the
distribution of sources of revenues is assumed to be more stable than those. Revenue sources were
classified into: fees/subscriptions/membership’s dues; sales of goods or services; donations; grants,
sponsorship. To measure the degree of revenue concentration, we used the Herfindahl Index (a
commonly used measure of concentration) and summed, for each initiative, the square of the percentage
share that each revenue source represents divided by total revenue, in order to account for both the

The CBIs that are high on the out-degree index are considered those who are able to exchange with many others, or make
many others aware of their views; they are often considered influential within the network (Hanneman and Riddle, 2005).
4
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number of revenue sources and the extent of revenue dispersion (Tuckman and Chang 1991). The
formula is the following:
Financial sustainability (Revenue concentration index) = ∑ (rj/ rtotal)2
Where:

rj is the amount of the jth source of revenue;
rtotal is the total revenue.

In what follows, we use the reverse of the index, in order for it to range from 0 (maximum concentration)
to 1 (maximum diversification).

4.8

Local economic impact

Although the generation of economic impact is not generally one of CBIs’ primary aims, it is, however,
a major issue of societal concern, especially in times of recession, high unemployment and the
introduction of austerity measures. The ability of CBIs to contribute to the well-being of a wider
community, and the specific localities where they act, is of high relevance for community organizations
as well, especially in the food domain, insofar as one of their explicit aims is often to pursue a
‘relocalization’ agenda, to revitalize (also in economic terms) the areas where they operate or to adopt
a locally-based economic model. Various alternative measures may be adopted in this regard, and these
were explored throughout the project, as documented in Deliverable 4.1, Chapter 9, including the ability
of CBIs to create new jobs, provide economic benefits in the form of reduced prices of goods and
services to beneficiaries, promote the generation of wealth, or ‘wealth retention’ – ie. contribute to
retaining former ‘leakage’ from the local economy. Some of these measures, however, proved to be
extremely difficult to calculate objectively, uniformly and exhaustively, and were overly reliant on
uncertain information provided by the initiatives; these favored certain categories of initiatives too
much, or captured just a part of the story. In order to minimize these difficulties, we opted for a simple
measure of local productivity by calculating the amount of resources CBIs locally spent for each
employee and volunteer. Uniform labour inputs were calculated by transforming the number of
employees and volunteers into full time equivalents (FTE), based on their weekly work load. The
formula for the indicator is the following:
Local economic impact = (tc * lc) / tfte
Where:

tc is the yearly total costs or expenses;

lc is the percentage of expenses which is spent locally;

tfte is the total 'human effort' in terms of full time equivalents of paid and volunteer work.
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Innovativeness

Community-based organizations are often considered important niches for experimenting, creating and
diffusing innovation, intended as both social innovation - which merely implies changes in behaviours,
lifestyles and practices - as well as proper market or even technological innovation. Our measure of
innovativeness aimed at capturing the latter, i.e. traditional forms of innovation which consists of the
introduction of new products, new production processes, new technologies or new organizational
models. Providing an objective measure of outcome of the innovative efforts of CBIs was extremely
challenging, if not impossible, given the peculiarities of these organizations. These could not be assessed
in terms of, for example, the patents registered by CBIs or by the level of their material outputs.
Moreover, there were difficulties in generally and objectively discerning between what is considered an
‘innovation’ or not. Consequently, we opted to use information which was, on the one hand, based on
the initiatives’ self-perception of whether they introduced any sort of innovation or not. This information
was subsequently verified and filtered by reviewing the description provided by CBIs of their selfassessed innovations. Moreover, we extended the analysis beyond the final outputs of innovation
processes, by including the entire process, i.e. several sub-functions of innovation systems. To this end,
we adapted a scheme proposed by Bergek et al. (2008) to the specificities of CBIs, and identified seven
innovation sub-functions: the extent to which CBIs perceive innovation as relevant (pressure for
change); the intensity of formal learning occasions they provide (knowledge diffusion); if they
collaborate with other organizations for innovation (networking); if they test innovations developed by
others (experimentation); if they create any new goods/services/markets (market formation); if they have
registered or applied for patents (patenting); if other organizations use their innovation(s) (replication).
The various components were summed and, consequently, all equally weighted. In the case of the most
important and/or most diversified of those sub-functions – knowledge diffusion, market formation and
patenting – we distinguished among CBIs’ activities as intense or ordinary, and consequently weighted
these components twice as much as the others. The formula is therefore the following:
Innovativeness = pc + kd + nt + ex + mf + pt + re
Where:

pc is the pressure for change the CBIs perceive (0/1);

kd is the intensity of CBIs' knowledge diffusion activities;

nt is their networking/collaboration with other organizations in innovation activites (from 0 to 2);
ex is the experimentation of innovations produced by others (0/1);
mf is the creation of new innovations (from 0 to 2);

pt is the patenting of those innovations (from 0 to 2);

re is about replication of those innovations by other organizations (0/1).
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4.10 Human capital externalities
The community-based initiatives surveyed are, in many cases, intensively engaged in several activities
aimed at knowledge development and diffusion. These range from information and awareness raising
activities to the organization of proper training/learning courses and knowledge infrastructures. In
addition to these formal venues for strengthening human capital, community-based initiatives provide
various informal channels of knowledge diffusion by offering opportunities for face-to-face interaction
and socialization, which may facilitate or develop into mutual assistance among participants,
collaborations, informal training, the spread of information, ideas, the enhancement of the skills,
expertise and capacities of those involved, as well as knowledge spill-overs. We assumed that the value
of these opportunities, in terms of enhancing human capital, depended on the level of the skills available
within the CBI, which varied among initiatives due to the different domains of activity, the technical
complexity of these activities and because of other contingent and contextual circumstances. As
estimating the outcome of all these activities in terms of actual and observable human capital
externalities proved to be overly challenging, we instead decided to focus again on the processes at
work, as opposed to the outcomes. More specifically, we measured the intensity to which CBIs provide
both formal training and informal venues for knowledge diffusion and, in short, any opportunity for
face-to-face interaction provided by the CBI. Additionally, we measured the level of skills available
within the CBI by assessing both the most commonly diffused skill and the ‘highest’ skill (in terms of
required experience or training in order to gain said skill) which was needed to run the initiative,
assuming that the overall human capital potential of CBIs was situated somewhere between these two
figures. In order to provide a proxy of the value of these skills, we used the average between the number
of years of education and work experience needed to acquire the most common and the highest skill.
This number was multiplied by the number of both formal training and informal interaction
opportunities, as mentioned above, and assumed that the more active CBIs were in these terms, the
higher the probability of knowledge development and diffusion. The formula for the indicator is
therefore the following:
Human capital externalities = ff * (SKcy+SKhy/2)
Where:

ff is the total number of events and opportunities for both formal and informal knowledge
development and diffusion;
SKcy is the number of years of education and experience needed to acquire the most common skill
need to run the CBI;

SKhy is the number of years of education and experience needed to acquire the highest skill need to
run the CBI.

4.11 Summary
A summary of the ten criteria and a short description of the corresponding indicator is provided in the
next table. In the table, in the right-hand column, we report how each of those issues were translated
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into a question for CBIs to self-assess the importance and the degree of achievement of each dimension,
and for stakeholders to assign to them a score based on how important they perceive each dimension of
CBIs’ impact is. In the following Chapters we will document how this criteria/indicators and their
ranking by both CBIs and stakeholders has been used and what are the results.
Criteria
Carbon reduction
Carbon efficiency
Social capital
Social inclusion
Political mobilization

Indicator description

Total kilograms of carbon dioxide
equivalent reduced per year

Contributing to the mitigation of climate
change and global warming

Ability to promote social ties, i.e. faceto-face interaction between persons who
didn’t previously know each other

To provide occasions for socializing and
meeting new people

percent of carbon footprint reduction per
capita

Heterogeneity in terms of participants’
gender, and beneficiaries’ provenance,
age, % of poor, and disabled
A proxy of the degree and intensity of
involvement of CBIs in political
activities

External networking

CBIs’ external collaborations with other
CBIs and/or collective actors
(Outdegree)

Financial sustainability

Degree of diversification of sources of
revenues

Local economic impact
Innovativeness
Human capital
externalities

Issue/question to CBIs and stakeholders

Resources spent locally per paid and
volunteer workers (FTE)

Extent to which CBIs experiment with,
improve, diffuse or create new
products/services

Ability to provide formal
training/learning occasions and informal
knowledge spill-overs, and the level of
skills held in the CBI

Finding the best (most efficient) ways to
reduce environmental impacts

To reach the most diverse group of
beneficiaries (in terms of class, ethnicity,
gender) and disadvantaged people
To mobilise people towards a shared
political goal

To build /strengthen a network of
community-based initiatives and/or
political, institutional or social actors

To develop a well-functioning business
model which does not rely on external
funding or public grants
To revitalize the local economy

To create or experiment innovative
products and/or services
To promote training, knowledge diffusion
and improving skills and capabilities

Table 11 Selected criteria/indicators and table of questions used for the stakeholder’s involvement
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Analysis and clustering of community initiatives’ performances

In this Chapter, the set of indicators of performance presented in the previous Chapter will be elaborated
in order, firstly, to test the interdependence between those variables and, secondly, through a cluster
analysis. The aim of the cluster analysis is to identify different groups of community-based initiatives,
within the sample of case studies, based on their performances, or success factors. As results from WP3
have shown, there is no single, monolithic vision of success among the investigated cases. Therefore, in
this analysis, success is understood as the impact of CBIs in terms of the wide range of dimensions:
environmental, social, economic, political and innovation.

We make use of the 10 indicators used as an input to the multi-criteria analysis to express each dimension
of performance. These indicators, as already mentioned in the previous Chapter, were chosen for their
analytical relevance, while balancing this with data availability. Due to data availability and data quality,
the cluster analysis has been done with a sample of 44 community-based initatiatives.

This Chapter addresses the following questions: Can we identify groups of CBIs in the sample that are
characterized by similar performance in terms of these indicators? If so, do groups of initiatives with
similar impacts share other similarities? As regards the second question, we additionally draw from
information on other characteristics, such as the classification of CBIs’ activities or their location. In
addition, CBIs’ prior growth trends are assessed in the context of the identified categories in order to
analyze the linkage between their impact and potential for up-scaling.

5.1

Testing the variables

The variables used to develop the cluster analysis consist, as already mentioned, of 10 indicators
covering a total of 44 CBIs across Europe. For more information, see Table 11 above for a summary of
the performance indicators. The data were normalized from 0 to 1 using a linear scale, prior to the
analysis, based on the minimum and maximum values for each variable. In the next pages, the TEN
indicators will be defined as:











Carbon reduction: ENV1
Carbon efficiency: ENV2
Social inclusion: SOC1
Social capital: SOC2
Political mobilization: POL1
External networking: POL2
Financial sustainability: ECO1
Local economic impact: ECO2
Innovativeness: INN1
Human capital externalities: INN2

Figure 4 shows the distribution of the normalized variables: most distributions are skewed left, for
example, for environmental or political variables.
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Figure 4: Frequency distributions of the variables after normalization

Prior to the cluster analysis, we test the interdependencies of the variables (see Table 12). The correlation
analysis shows two moderately correlating pairs of variables (R2>0.5): POL2 with INN2 and POL2 with
ENV2. The first pair indicates a correlation between the performance in terms of external networking
(external collaborations with other CBIs and/or collective actors) and human capital externailties (ability
to provide formal training/learning occasions and informal knowledge spill-overs, and the level of skills
held in the CBI). Thus, CBIs active in extrernal networking seem to also perform well in promotinng
training, knowledge diffusion and improving skills and capabilities internally.

ENV1
ENV2
SOC1
SOC2

ECO1
ECO2

ENV1 ENV2
1.000

0.389
1.000

SOC1

-0.209
0.285
1.000

SOC2

-0.147
-0.161
0.156
1.000

ECO1

-0.256
-0.107

ECO2

0.286
0.283

0.152

-0.067

1.000

-0.021

0.038

POL1
POL2
INN1
INN2

POL1

0.091
0.062
0.203

POL2

0.039
0.547
0.371

INN1

0.315
0.491
0.288

-0.213

-0.245

-0.067

-0.230

1.000

0.210

0.053

0.426

0.215
1.000

-0.166

0.097
1.000

INN2

0.157
0.309
0.353
0.002

-0.087

-0.265

0.130

0.157

0.334
1.000

0.091
0.639
0.346
1.000

Table 12: Correlation coefficients - coefficients above 0.5 or below -0.5 are marked in yellow

The second pair (POL2 and ENV2) indicates a correlation between the performances in terms of
emission reductions per beneficiary with the strength of their external network. This reveals, on one
hand, that a strong networking activity can influence and increase the success of the initiatives; in this
case regarding GHG reduction, but also that more effective initiatives tend to attract more links.
However, since both correlation coefficients are moderate, all variables have been considered for further
analysis.
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ENV2
SOC1
SOC2

ECO1

Comp.10

Comp.9

Comp.8

Comp.7

Comp.6

0.170

0.164

0.130

0.091

0.284

0.233

0.125

0.113

0.065

0.051

0.046

0.043

0.027

0.013

0.284

0.517

0.642

0.755

0.820

0.871

0.917

0.960

0.987

1.000

-0.408

-0.138

-0.041

0.097

0.056

-0.299

-0.051

0.396

-0.121

-0.185

-0.303

-0.112

-0.443

INN1

-0.548

-0.206

-0.249

-0.361

-0.117

-0.583
-0.015
0.326

-0.063

-0.255

-0.037

-0.326

-0.246

0.137

-0.259

-0.358

-0.045

-0.017

0.060

-0.208

-0.318

0.159

0.056

-0.377

0.252

0.373

0.638

0.100

0.768

0.058

-0.442

-0.531

0.421

Comp.10

0.360

Comp.9

-0.078

Comp.8

0.342

Comp.7

0.056

Comp.6

-0.223

Comp.5

Table 13: Results from the Principal Component Analysis

POL1
INN2

Comp.5

0.180

-0.779

POL2

Comp.4

0.202

0.440

ECO2

Comp.3

Comp.2

0.266

Comp.4

ENV1

0.280

Comp.3

Cumulative
Proportion

0.382

Comp.2

Proportion of
Variance

0.422

Comp.1

Standard
deviation

Comp.1

Further, we run a Principal Component Analysis (PCA)5 to test the relevance of each variable in
explaining the overall variance. The Principal Components 1 to 8 already explain 96% of the variance.
The remaining Components 9 and 10 have high loadings on variables SOC2 and POL2. SOC2 also
shows high loading on the more relevant Component 7 in terms of the explained variance, while POL2
does not exhibit high loading with other components. Thus, removing this variable from the data set
would be feasible. However, this variable does not have strong correlations with any of the other
variables, as already mentioned, and the set of ten performance indicators was constructed in order to
cover each dimension of assessment (environmental, social, economic, political, innovative) with two
indicators each. Consequently, and in order to ensure a methodological consistency with the analysis
presented in the following Chapters, the ten indicators have all been included in the cluster analysis. A
further test of variables’ relevance was carried out during the cluster analysis.

0.304

0.157

-0.196

-0.381

0.781

-0.094

-0.522

-0.005

0.378

0.737

0.190

0.088

0.188

0.050

-0.021

0.006

-0.162

0.063

-0.082

-0.240

-0.034

-0.550

0.022

-0.111

-0.311

-0.258

-0.007

0.255
0.087

0.157
0.189

-0.232

0.719

0.002

0.174

-0.030

0.043

0.117

0.256

-0.137

-0.071

0.484

-0.285
0.182

0.007
0.774

-0.374

Table 14: Results from the Principal Component Analysis: Loadings of the Components. Loadings above 0.5
or below -0.5 are marked in yellow

“The central idea of a principle component analysis (PCA) is to reduce the dimensionality of the data set consisting of a large
number of interrelated variables, while retaining as much as possible of the variation present in the data set. This is achieved
by transforming to a new set of variables, the principle components (PCs), which are uncorrelated, and which are ordered so
that the first few retain most of the variation present in all of the original variables.” (Jolliffe, 2002)
5
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Technique of a Cluster Analysis

A cluster analysis is applied to the data set in order to identify groups of CBIs based on their impact.
Cluster analysis categorises the dimensions of a data set by allocating the objects into groups in such a
way that the objects within each group are more similar to each other than to objects in other groups.
The clustering methods can be hierarchical, partitioning or density-based (Handl, Knowles and Kell,
2005). Our analysis is mainly based on the second method. However, a hierarchical clustering is used
to initialise the partitioning method. In the hierarchical part, the data set is transformed into a distance
matrix containing all pairwise distances between the objects in the data set. Using specific amalgamation
rules, at first the objects and later on the accumulated groups are merged. The ‘Ward’-method is applied,
which merges the pair of groups that contributes least to the within-cluster variance of the whole
partition (Ward, 1963). To discover the structure in the data set, the widely known partitioning method
of K-means is applied (Macqueen, 1967; Hartigan and Wong, 1979). This algorithm minimises the total
within-cluster sum-of-squares (TSS) criterion (Steinley, 2006). If the data set consists of P variables and
the number of groups is chosen to be K, the criterion is defined by:

Where:

xij is the value of the variable j of object I

xj (k) is the mean value of variable j in cluster k.
The objects are assigned to the K given initial cluster centres. Then, the new centre is calculated as the
average of all objects within the cluster and again all objects are assigned to their nearest cluster centre.

This procedure is repeated until an abort criterion is reached (e.g. the points no longer change position
or a maximum number of loops). The greatest advantages of K-means are the high calculation speed and
the applicability for very large datasets. On the other hand, there is a risk of local minima in the
optimization process and the user has to choose in advance the expected number of clusters. To
overcome this disadvantage, we introduce a method to find an appropriate number of clusters in the next
section.
Determination of the number of clusters

To identify the most robust and, therefore, most representative number of clusters we use a consistency
measure, which belongs to the group of stability-based methods (see also Ben-Hur et al., 2002; Elisseeff
and Guyon, 2002; Roth et al., 2002). It is based on the idea that if the pre-given number of clusters does
not fit the underlying structure of the data, a stochastically initialised cluster algorithm generates
indefinite and different results. The procedure of the chosen method is to generate pairs of cluster results,
that is, run K-means twice, for a pre-given cluster number K. The size of the overlap of these pairs is
assigned as a measure for the consistency, showing how much the two cluster results vary (see Figure
5) A lower variability and a higher value for the consistency measure imply a higher similarity between
the pre-given number of clusters and the underlying structure in the analysed data. This pairwise
matching is replicated 200 times to achieve a robust mean value for the consistency measure based on a
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starting number of 20 CBIs. The overall procedure is repeated for different cluster numbers K. The
statistical software R (R Development Core Team, 2015) has been used to apply the above mentioned
methods.

Figure 5: Determination of the number of clusters by means of measuring their consistency as an example of
a dataset in form of a map (Source: Sietz, Lüdeke and Walther, 2011)

Determination of the relevance of the variables

In order to test the relevance of each variable included in the cluster analysis, the Fraiman Index has
been calculated for all variables (Fraiman, Justel and Svarc, 2006). This index is calculated by “blinding”
each variable by setting all values of the variable to its average value across all CBIs. A Fraiman Index
close to 1 indicates a small effect of the “blinding” procedure on the cluster results and thus little
relevance of the respective variable for the results.

Figure 6: Analysis of the importance of the variables to the cluster result by applying the Fraiman-Index (Fraiman, Justel
and Svarc, 2006)

The Fraiman-Index is close to 1 for the social variables (SOC1 and SOC2) and close to 0 for the variable
ECO1 (Figure 6). Thus, social inclusion and social capital played a minor role in the determination of
the clusters, while the financial sustainability is of higher relevance. Interestingly, the variable POL2
(which showed a moderate correlation with ENV1 and explained only marginally the overall variance)
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exhibits a medium value of the Fraiman Index. This indicates that POL2 is still relevant for the
identification of the clusters.
Amount of clusters

In the consistency graph (Figure 7) the highest values of consistency are reached in the case of three
clusters. However, this option was neglected since this would return very aggregate clusters. Since we
want to show a diverse picture of the typology of CBIs, we choose cluster number 7 as a compromise
between heterogeneity and stability. Choosing 8 clusters, the consistency measure is similarly high;
however, given the small sample size of CBIs, we choose 7 clusters.

Figure 7: Consistency measure (from 0 to 1) for 2 to 12 clusters based on 200 loops

5.3

Results

As a result of the cluster analysis, the number of CBIs assigned to the 7 clusters range from 12 (cluster
1) to 1 (cluster 7). The seven clusters include the following CBIs:








Cluster 1: ESP_food_01, ESP_food_07, ESP_waste_11, GER_multi_01,
GER_trasnport_10, ITA_food_02, ITA_food_07, ITA_food_11, ITA_multi_09,
ITA_transport_06, ROM_food_09, ROM_waste_08.
Cluster 2: ESP_food_05, FIN_energy_10, GER_food_09, ITA_multi_08, ROM_food_02,
ROM_food_05, ROM_multi_07, ROM_transport_03, ROM_transport_06,
ROM_waste_04, ROM_waste_11.
Cluster 3: ESP_energy_02, ESP_transport_03, FIN_food_01, ITA_food_05,
ITA_waste_03, SCO_energy_07, SCO_multi_03, SCO_transport_02.
Cluster 4: ESP_food_09, ESP_food_10, ESP_waste_06, ITA_waste_04, ROM_waste_10,
SCO_waste_04.
Cluster 5: ESP_energy_04, FIN_energy_02, FIN_energy_06, SCO_multi_05.
Cluster 6: FIN_multi_04, SCO_multi_01.
Cluster 7: ITA_multi_01.
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An overview over the characteristics of the seven identified clusters based on the 10 normalized
variables on which the cluster analysis was based is provided in Table 15, in terms of averages values
per Cluster of the normalized indicators; in Figure 8, in terms of the inverse ranking per criteria/indicator
of the Clusters’ average values displayed as a spider diagram, and in Figure 9 as box plot diagrams.

Carbon reduction

Carbon efficiency
Social inclusion

Cluster 1

Cluster 2

Cluster 3

Cluster 4

Cluster 5

Cluster 6

Cluster 7

0,067

0,120

0,145

0,022

0,467

0,948

0,023

0,003

0,376

Social capital

0,162

Economic impact

0,015

Financial sustainability

0,021

Political mobilization

0,104

Innovativeness

0,198

External networking
Human capital

0,113

0,122

0,010
0,466
0,122
0,769
0,131
0,122
0,144
0,250
0,080

0,008
0,494
0,049
0,157
0,142
0,060
0,264
0,688
0,365

0,006
0,578
0,042
0,730
0,257
0,661
0,147
0,521
0,155

0,653
0,269
0,007
0,020
0,421
0,356
0,210
0,719
0,312

0,017
0,861
0,068
0,347
0,352
0,161
0,652
0,938
0,567

0,001
0,902
0,026
0,069
0,008
1,000
0,571
0,250
1,000

Table 15 - Average normalized values about the 10 variables for the 7 identified clusters

Figure 8 - Inverse ranking of Clusters 1 to 7 according to the 10 performance indicators (values range from “max”- best
performance, to “min”- worst performance)
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Figure 9: Average normalised variables for the 7 identified clusters as a box-plot diagram. In each box the
horizontal line represents the median, the outer box the 25 th and 75th percentiles, the whiskers either the
maximum or 1.5 times the inter-quartile range. The number after the cluster numbers indicate the number of
CBIs assigned to the respective cluster.

In Figure 8, the use of (inverse) ranking instead of the simple averages has the only aim to provide a
clearer representation and to highlight the relative performance of one Cluster over the others. In Figure
9, Cluster 7 is not included, as it only includes one CBI.
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Based on these variables, the CBIs assigned to the clusters can be summarized as:








C1: low to medium overall performance and financial weakness.
C2: financially sustainable but show an overall low performance.
C3: innovative, inclusive and apolitical and have achieved medium GHG reductions per
beneficiary.
C4: financially sustainable, political and inclusive CBIs, less focused on GHG reductions and
internal networks
C5: focused on GHG reductions and innovations with a high local economic impact and weak
internal ties and low financial sustainability
C6: low total GHG reductions but high reductions per beneficiary and a focus on innovation,
external networking and human capital externalities.
C7: political and inclusive CBI; less focused on economy and GHG reductions but providing
opportunities of training and knowledge diffusion and improving skills and capabilities of
participants.

To interpret the clusters in more detail, we drew upon other key characteristics obtained from the survey
among the case studies. This is focused on Clusters 1-5 since Clusters 6 and 7 include only a very small
sample size.

Figure 10 shows that Cluster 2 is dominated by Romanian CBIs, Cluster 4 is dominated by Spanish
CBIs. Cluster 1 includes mainly Spanish and Italian CBIs, Cluster 5 British and Spanish CBIs, Cluster
3 is more mixed. Cluster 6 includes a UK and Finnish CBI, Cluster 7 an Italian CBI. CBIs located in
Germany and UK are less concentrated in a specific cluster.

Figure 10: Percentage of CBIs in each cluster located in the different countries

Regarding the geographical focus, Clusters 1, 4 and 7 are predominantly urban, 2, 5 and 6 are more rural
or intermediate (Figure 11). They can be further distinguished by their form of organization with Cluster
2, 3 and 6 being mostly non-profit and Cluster 5 being dominated by cooperatives, while Cluster 7
includes an informal organization (Figure 11).
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Figure 11: Percentage of CBIs in each cluster with respect to geographical focus and form of organization (the sum for each
cluster for urban/intermediate/rural equals 1 and the sum of the organizational forms equals 1)

Comparing their key activities relevant in relation to GHG reductions, Cluster 5 is more focused on the
generation of energy from renewable sources (heat and electricity), while Cluster 1 is dominated by the
provision of local food markets (e.g. Solidarity Purchasing Groups) (Figure 12). Cluster 4 includes CBIs
engaged in both the provision of food (e.g. growing organic food locally) or the repairing, re-using or
upcycling of products. Clusters 2 and 3 include a mix of activities. Cluster 6 includes 2 multi-domain
CBIs engaged in the energy, food and transport domains and cluster 7 a CBI providing the Infrastructure
for Local Food markets.

Figure 12: Percentage of CBIs in each cluster assigned to different activities relevant for GHG emissions (for the
classification see Deliverable 2.4. Note that due to the fact that 1 CBI can be engaged in multiple activities, the sum across
all activities for each cluster can exceed 1, i.e. 100%)
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Further characteristics of the CBIs assigned to the clusters are highlighted in the Table 16, including
only the first 5 Clusters, as the last two include only one or two CBIs and their data cannot be disclosed
in order to guarantee anonymity. The Table shows that CBIs within cluster 5 have a large number of
users/beneficiaries and active participants and CBIs have grown in the past years and thus represent
large-scale initiatives. Cluster 1 includes CBIs also characterized by a larger number of active
participants, however, they have decreased in the past years, and a low number of users. Cluster 3
comprises CBIs with many employees and subsequently many paid-time contributions, which have
grown in the past years. CBIs in Cluster 4 are characterized by a low number of active participants,
which have decreased significantly in the past. Cluster 2 includes CBIs with a high number of users but
low number of active participants with a moderate growth trend. Cluster 6 comprises two CBIs with a
medium number of beneficiaries and a high number of active participants, while the CBI attributed to
cluster 7 is characterized by a low number of active participants. The number of employees results much
more stable for all the clusters. Revenues are highest for clusters 5, medium for clusters 2, 3 and 6 and
low for cluster 1 and 7.
Table 17 summarizes the results obtained from the interpretation of the 10 input variables to the cluster
analysis as well as further data from the survey. Interestingly, although the variables expressing the
location and key activities of the CBIs have not been included in the cluster analysis, they are a strong
factor distinguishing between the 5 main clusters. For example, many CBIs in Romania, in Italy/Spain
and in Finland are grouped within the same cluster. Regarding the key activities, the provision of local
food markets emerges as a key distinguishing factor, as well as the generation of energy from renewable
sources. Only cluster 3 can be characterized by a broader mix of initiatives, engaged in all of the four
domains without a clear geographical focus.
Cluster 1

Cluster 2

Cluster 3

Cluster 4

Cluster 5

Cluster 6

Cluster 7

Users/ beneficiaries
(Number)

0.00

1.00

0.04

0.02

0.57

0.28

0.27

Active participants
(Number)

0.02

0.00

0.00

0.00

0.01

1.00

0.00

Employees (Number)

0.12

0.14

1.00

0.29

0.31

0.47

0.00

Paid time contribution
(in full-time equivalents)

0.08

0.09

1.00

0.03

0.37

0.22

0.00

Total revenues (euros)

0.00

0.03

0.05

0.01

1.00

0.10

0.00

Annual change in
participants over last 5
years or less

0.00

0.03

0.03

0.00

0.03

1.00

0.03

Annual change in
employees over last 5
years or less

0.34

0.00

1.00

0.31

0.61

0.18

0.11

Table 16 - Key characteristics of CBIs assigned to cluster 1 to 7 regarding the number of involved people, revenues and
growth trend (values are normalized to the minimum (0) and maximum values (1) of the 7 clusters)

Errore. L'origine riferimento non è stata trovata.
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Cluster
(no.
CBIs)

Performance profile

Context

1
(12)

Low to medium overall
performance and financial
weakness.

2
(11)

Financially sustainable but show an Dominated by
overall low performance
Romanian CBIs,
more rural

3
(8)

Legal status

Mostly Spanish and
Italian,
predominantly urban

Mixed

Mostly nonprofit

Key activities

Size and growth trend

Revenues

Predominantly
Larger number of active
solidarity
participants, which decreased in
purchasing groups the past years, low number of
users

Low

Medium

Mixed

High number of users but low
Medium
number of active participants with
a moderate growth trend

Innovative, inclusive and apolitical
and have achieved medium GHG
reductions per beneficiary.

Mixed

Mostly nonprofit

Mixed

4
(6)

Financially sustainable, political
and inclusive cbis, less focused on
GHG reductions and internal
networks

Dominated by
Spanish CBIs,
predominantly urban

Mixed

Provision of food,
re-upcycling

5
(4)

Focused on GHG reductions and
innovations with a high local
economic impact and weak internal
ties and low financial sustainability

Dominated by
Finnish CBIs, more
rural

Dominated by
coops

Predominantly
Large number of
sustainable energy users/beneficiaries and active
participants, cbis have grown in
the past years

High

6 (2)

Low total GHG reductions but high
reductions per beneficiary and a
focus on innovation, external
networking and human capital
externalities.

Finland and UK,
more rural

Non-profit

Mixed

Medium

Informal

Providing the
Medium number of beneficiaries
infrastructure for
and low number of active
local food markets participants.

7 (1)

Political and inclusive CBI; less
Italy, urban
focused on economy and GHG
reductions but providing
opportunities of training, knowledge
diffusion and improving
skills/capabilities of participants

Many employees, which have
grown in the past years

Low number of active
Low
participants which have decreased
significantly in the past

Medium number of beneficiaries
and a high number of active
participants,

Table 17: Summary of key characteristics of CBIs assigned to clusters 1 to 7

Low

Interpretation
Small-scale, financially weak and
shrinking local food markets mostly in
Spain and Italy with low to medium
performance

Rural romanian cbis with many users and
financial sustainability but low
performance

Mixed innovative, inclusive and apolitical
CBIs with many employees
Small-scale, financially sustainable but
shrinking Spanish CBIs in the food and
waste domains with a focus on political
mobilization
Large-scale and growing rural co-ops
predominantly in Finland in the energy
domain with high GHG reductions and a
high local economic impact and a high
concentration on a specific income source

Large-scale, specialized non-profit cbis in
Scotland and Finland with multiple
activities, with strong knowledge diffusion
Small-scale informal and political CBI in
Italy experimenting with innovative
products or services, less focused on
economy and GHG reductions

6

An exploratory analysis of performances per category of CBIs

This Chapter provides a summary of the CBIs’ performance for each of the indicators/criteria described
in the previous Chapter, per category of CBI. The aims are various: to provide a first operationalization
of our indicator set; to show some preliminary and exploratory results; to provide an assessment,
ranking, prioritization of categories rather than individual initiatives. Both researchers and policy
makers, in fact, may be interested in knowing how different ‘families’ of intiatives perform, even more
than in a ranking of individual initiatives, which is the result of the MCA we will present in the following
chapter.
Another aim is also to test the strength of this indicator set: the diversity of CBIs, even when carrying
out similar activities, makes an overall assessment of their performance challenging because such an
assessment is implicitly an indication of how initiatives perform, on average, and extracted from a wide
variety of individual cases, in a diversity of contexts. Due to the diversity of CBIs in our sample, we
exclude extreme values in order to control for the effect of potential outliers on the average performance
per category of CBIs.
In order to identify these categories, a new classification of initiatives based on their main activities was
applied to our sample, and which is presented in the next sub-section.

6.1

A classification of community-based initiatives

The following classification may resemble the taxonomy of CBIs provided in Deliverable 4.1, Chapter
4, yet there are some key differences in the classification presented here. First, we used a reduced number
of activities carried out by CBIs, and excluded activities which were not or could not be assessed in
terms of direct impact, such as, information and awareness raising, or activities which did not fall into
the four domains explored in the TESS project like, for example, the provision of housing. The
classification here also differs from the taxonomy presented in WP2, since the previous classification
was instrumentally developed, in order to be utilized in the assessment of environmental impact (GHG
assessment) and in the identification of a specific baseline scenario. Furthermore, the previous taxonomy
presented did not refer to specific categories of CBIs, which were clearly identifiable and commonly
used in research on CBIs and in policy documents. This new classification is also aimed at identifying
categories, which include a sufficient number of initiatives (no less than five).

The first category is that of initiatives active in the field of sustainable/community energy (SCE). This
includes all initiatives classified under the ‘energy’ domain and which aimed at providing alternative
community-based solutions to electricity or heat production or distribution. We identified nine initiatives
in our sample for this category.
The second category includes initiatives providing sustainable mobility (SM) solutions. This category
includes all initiatives classified under the ‘transport’ domain and which aimed at providing alternative
transport solutions for goods or persons, especially with the use of bikes. Nine initiatives in our sample
were also included in this category.
The third category includes all initiatives active in the ‘waste’ domain; we broadly defined activities in
the ‘waste’ domain to include initiatives engaged in re-/up-cycling (RU) activities. This category
includes initiatives aimed at any form of re-use of material goods: recycling, i.e. any treatment and
recovery of waste; up-cycling, i.e. a creative reuse of waste aimed at producing new goods; and repair
activities. There were 10 initiatives in our sample in this category.
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The following four categories include initiatives active in the broader ‘food’ domain; this domain proved
to be bigger and including a larger number of CBIs, and also more varied in terms of types of activities
these initiatives engage in.

The first ‘food’ category is community gardens (CG), i.e. tracts of land which are collectively managed
by a group of people, typically within an urban area, in order to produce fresh produce and to provide a
green space for socialization or recreation. Five initiatives pertain to this category.

The second ‘food’ category of initiatives is community-supported agriculture (CSA), i.e. initiatives
which link a group of consumers directly to one or more local farms from which they receive goods.
These consumers support the local farm(s) through financial or in-kind contributions. Seven initiatives
were identified in this category.
A third category is that of food cooperatives (FC). These initiatives are not involved in the production
of food, but are instead aimed at distributing food or meals and, in some cases, dealing with the
transformation of primary products. They are typically based on principles of cooperativism, social
responsibility and ethical/fair trade; seven initiatives in our sample belong to this category.

The last category is that of solidarity purchasing groups (SPG) mostly aimed at only distributing food.
These initiatives bring together groups of consumers who buy directly from local producers or retailers
who respect some ethical and production principles. This activity is similar to the one conducted by food
cooperatives but, on the one hand, it does not normally imply the establishment of any cooperative or
any formal organization and, on the other hand, it pertains to clearly identifiable networks of initiatives,
such as the Italian Gruppi di Acquisto Solidale (GAS). Six initiatives in our sample pertain to this
category.
It should be noted that the total number of cases considered in the analysis presented in the next section
is bigger than the number of CBIs in the sample (44), due to multi-activity initiatives, i.e. those which
carry out activities pertaining to more than on one of the above mentioned categories. More precisely,
five initiatives in our sample are active in two categories of activity, and two initiatives are active in
three categories. Multi-activity initiatives are consequently considered more than once, for each of the
categories in which they are active.

6.2

The average performances of categories of initiatives

In this Section we provide a preliminary and exploratory analysis of the performance of CBIs, classified
according to the categories described above. The performance per category of initiatives for the ten
assessment criteria/indicators is reported in Table 18 in terms of normalized (min/max, 0-100) scores.

Even at this preliminary stage of data exploration, a very clear pattern emerges: sustainable/community
energy initiatives (SCE) are, by far, the highest performing in terms of environmental impact, as it has
been already reported in Deliverable 2.4. What is particularly surprising is that this category of initiatives
obtain the highest scores in both the two criteria/indicators that fall within the ‘Environmental’
dimension of assessment, notwithstanding the two indicators (carbon reduction and carbon efficiency)
are not strongly correlated at the level of the individual initiatives, and given that these two indicators
capture different impacts and were calculated using different formulas and variables.
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33,1

25,2

100,0

2,7

Social inclusion

100,0

Local economic impact

36,7

Financial sustainability
Political mobilization
External networking

42,3

Human capital

64,3

Innovativeness

63,8

0,0

Solidarity purchasing
groups

Sustainable mobility

100,0

1,1

0,0

Re/upcycling

Social capital

0,3

Sustainable/community
energy

Carbon efficiency

0,2
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Food cooperatives

Carbon reduction

Community-supported
agriculture

Community gardens
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0,3

100,0

2,5

3,3

0,0

10,9

1,8

11,8

100,0

0,0

14,1

80,5

100,0

0,0

34,1

26,5

7,2

0,0

38,3

31,3

25,7

41,4

32,0

0,0

0,0

50,6

31,4

60,6

63,2

40,5

70,2

4,9

39,1

42,2

65,4

6,1

96,5

22,3

25,0

18,1

64,8

19,8

28,3

100,0

0,0

100,0

29,5

100,0
90,4

40,9

32,4

73,6

0,0

100,0

30,2

Table 18 - Average performance per category of CBI according to ten assessment criteria, normalized (min = 0, max 0 100)

The same applies, and even more clearly, in the case of community gardens (CG) and communitysupported agriculture (CSA); these two categories have a low performance in environmental terms, but
have substantial impacts in terms of both social capital and social inclusion, respectively. In other words,
they show the best performance in both indicators pertaining to the ‘social’ dimension, notwithstanding
these two indicators are not correlated at all and measure very different variables.

Before proceeding with the discussion of results, and in order to provide a stronger basis for the
assessment of the performance of CBI categories, we needed to check the solidity of our average
measures. In particular, and as already mentioned, we were cautious regarding the use of average
(arithmetic mean) values as a synthetic measure of each CBI category’s performance, given the small
size of the sub-samples, as well as the presence of outliers. Therefore, in order to test the influence of
outliers on these averages, we compared the average values used in the analysis with the average values
excluding the extreme values, i.e. excluding the CBIs with the highest and the lowest scores within each
of the sub-sample distribution, and for each criteria/indicator, in order to avoid skewing the results. This
simple comparison was done using the ranking of categories per indicator since the exact value of each
indicator is irrelevant for a multi-criteria analysis, instead, the way different alternatives (in this case,
categories of CBIs) perform better or worse with respect to the other alternatives is crucial. This
comparison is reported below in Table 19.
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SA

WE

SA

WE

SA

WE

SA

WE

SA

WE

SA

WE

SA

WE

Carbon efficiency

6

6

7

7

5

5

3

3

1

1

4

4

2

2

Social inclusion

1

1

7

5

5

6

2

2

4

4

3

3

6

7

Carbon reduction
Social capital

Financial sustainability

6

1
4

6

1

5
2

4
6

4

1
7

1
7

3
5

3
5

2

4

2

2

7

7

3

3

5

5

2

2

6

6

6

3

5

5

7

2

2

4

4

1

1

7

3

5

7

7

2

2

1

1

6

4

5

6

External networking

4

2

7

7

Human capital

3

2

5

4

3

6

5

1

4

Innovativeness

3

4

1

4

6

3

7

4

Local economic impact
Political mobilization

7

3

1

4

2

7
6

4

7
5

6

5
3

6

5
6
5

2
1
2

1
1

3

6

6

5

4

7

7

3
2
1

3
3
1

Table 19 - The ranking of CBI category performance with and without the sub-samples’ extreme values (SA: simple
averages; WE: averages without extreme values. Discrepancies are in italics)

There are several visible discrepancies in the table above; some are particularly frequent for some
assessment criteria – external networking and human capital, in particular – as well as for some CBI
categories. Community-supported agriculture turns out to be particularly problematic; this suggests the
exclusion of this category from further elaboration. After excluding this category, the number and
magnitude of discrepancies decrease; however, these discrepancies remain for the criteria/indicators
regarding external networking and, to a lesser extent, political mobilization, suggesting the exclusion of
these two criteria, i.e. the entire ‘political’ dimension of the analysis. However, objectively assessing
the political dimension proved to be challenging, and it was also rated the least important by CBIs. When
accounting for only six out of seven alternatives, and for eight out of ten criteria, the number and
magnitude of discrepancies is minimized. These discrepancies are eliminated when a tie is declared
between alternatives whose rankings differ when accounting for extreme values or not. These
differences are, in fact, never greater than one, and do not concern the highest and lowest rankings. In
sum, five ties between two alternatives have been allowed in the ranking of CBI categories: two ties for
social capital, two ties for human capital externalities, and one tie for the innovativeness
criteria/indicator. The results are summarized in Figure 13.
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Figure 13 - The ranking of six categories of community-based initiatives according to eight assessment criteria

6.3

The multi-dimensional assessment of categories of CBIs

In Figure 14, we present an alternative representation with respect to the one presented in the previous
Section that better highlights the relative performance of different categories of initiatives according to
each assessment criteria/indicator. These criteria are in fact reported individually, and the graphs include
only those categories of CBIs and those criteria/indicators whose averages provide a stable ranking of
categories when including or excluding the extreme values from the sub-samples.
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Figure 14 - The relative performance of six categories of community-based initiatives - Community Gardens (CG),
Solidarity Purchasing Groups (SPG), Food Cooperatives (FC), Sustainable/Community Energy (SGE), Re-/up-cycling
(RU), Sustainable mobility (SM) - according to eight assessment criteria, normalized (min = 0, max 0 100)

Comparing the performance of different categories of CBIs with how those same initiatives self-assessed
the importance and the degree of achievement of each dimension of impact for their initiative yields
some additional insights and reflections. However, a direct comparison of the self-assessment with the
performance indicators reported in the previous pages should be done with caution, insofar as the former
is based on the subjective perceptions of CBIs’ aims (and their degree of achievement), while the latter
are more or less objective measures of performance. Moreover, performance is reported in terms of
normalised scores (min/max), based on indicators, which were constructed in order to assess CBIs
comparatively, while within the self-assessment, CBIs were only asked to assign a degree of importance
and achievement to each criteria. In order to increase the comparability of results, in Figure 14, the
average results of the self-assessment per category of CBI have been normalised as well (min/max).
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Even after this adjustment, the distribution of intensities is much more skewed in terms of performance
measures, rather than for the case of the self-assessment. For this reason, the normalised scores were
substituted with inverse rankings, also in order to provide a different representation of the relative
performance of CBI categories already reported in Figure 14.
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Figure 15 - A comparison of relative outcomes, aims and self-assessed degree of achievement per category of CBI, according
to ten assessment criteria, inverse rankings; Community Gardens (CG), Solidarity Purchasing Groups (SPG), Food
Cooperatives (FC), Sustainable/Community Energy (SGE), Re-/up-cycling (RU), Sustainable mobility (SM)

The results are reported in Figure 15, where categories of initiatives with the highest numbers are those
that – relatively to the other categories – registered the best performance, assigned the highest
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importance to each dimension, and were the most satisfied in terms of their own achievements in that
particular regard.

The data in Figure 15 is useful to highlight coherencies and incoherencies between ambitions,
expectations, perceptions and outcomes. In other words, between where CBIs would like to perform
well (importance), the areas in which they perceive their best results (degree of achievement) and where
they actually perform the best (performance), in comparison to other categories of initiatives, and
according to our particular metric.
It goes beyond the scope of this chapter to highlight each of these incoherencies; instead, we highlight
a few examples where we can see that, in terms of environmental performance, it appears that solidarity
purchasing groups regard this dimension as an important aim and achievement, but perform rather
poorly in comparison to other categories, even within the food domain. Solidarity purchasing groups
turned out to be the least innovative category, but they held this dimension with the highest importance.
On the other hand, they regard social capital as irrelevant, yet they perform quite well in this regard.
Similarly, community gardens were the most performing in terms of social inclusion, but they did not
consider this dimension the most important in terms of aim or achievement. It should be noted, however,
that a high score on the performance indicator does not necessarily mean that performance is good in
absolute terms – it only reflects the performance with respect to other categories of CBIs.

In terms of financial sustainability, it seems that re-/up-cycling initiatives perform very well, but they
do not regard this as an important dimension; the opposite is true for CBIs active in the mobility domain.
When it comes to the local economic impact, the situation is somehow reversed: re-/up-cycling
initiatives assign the highest importance to local economic impact, but they perform poorly with respect
to other categories; the inverse is true for sustainable energy and, especially for sustainable mobility
initiatives: this category performs the best in terms of human capital externalities, which was, however,
one of their lowest objectives.
It goes beyond the scope of this Deliverable to highlight and discuss all the potential interpretations that
the evidence presented in this Chapter suggest. In any case, these results should be interpreted with
caution, given that the methodology used is not meant to assess categories of initiatives, but individual
initiatives. In order to proceed with this assessment and to provide a definitive ranking, moreover, the
criteria/indicators of performance must be weighted and elaborated through the MCA methodology
presented in the previous Chapters. This will be done in the next Chapters, but only at the level of
individual initiatives.
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Criteria weights: the stakeholders’ preferences

Following the MCA methodology, and in order to obtain a definitive assessment and a ranking of the
overall/multi-dimensional performance of community-based initiatives, preferences should be
established based on the attribution of different values to the different criteria/indicators presented in
the previous Chapters. This process of value attribution can be repeated several times, among different
categories of ‘stakeholders’, in order to both obtain different sets of preferences and to test the robustness
of the ranking derived using the MCA.
More precisely, the TESS project allows the extraction of three main sets of values/preferences to be
used to weight the assessment criteria, deriving from three different categories of informants:
1. Stakeholders: the main set of values/preferences used in the MCA is the ratings expressed by a
group of 25 stakeholders who were selected and interviewed for this purpose. This task was
developed during May-June 2016, and a presentation of the main outcomes of this process is
included in this chapter.

2. Community-based initiatives: in order to provide an additional set of values/preferences, we
will use the ratings that 63 TESS CBIs interviewed during the TESS project assigned to several
dimension of performance, ie. the ‘self-assessment’ exercise which has already been presented
and discussed in D4.1, Section 3.6, on the ‘importance’ of these dimension of performance for
each individual initiative.

3. Researchers: finally, we will consider the ratings given to each dimension of performance by a
group of 15 researchers selected from all the partners and countries involved in the TESS
project.
Beside extracting a set of weights to be used to perform the MCA, the analysis presented hereafter is
also instrumental to highlight: how the expected impact of CBIs vary when considering different
typologies of actors; how their values/preferences converge/diverge; what the most ‘performing’ CBIs
and CBI sub-domains are, according to these different points of view; how actual, expected and desired
impacts converge/diverge. In the remainder of this section, we report on the stakeholder involvement,
in particular.

In terms of metrics, in order to perform a Multi-criteria analysis, criteria/indicators can be measured
according to different scales like, for example, a relative scale, a ranking, or an ordinal scale. Given
the scope of our analysis, all indicators are measured according to an ordinal scale. Respondents
have been consequently asked to assign each criterion a rating that expresses ‘how important’ it is in
terms of the decision to be made. All three groups of actors (i.e. CBIs, stakeholders and TESS
researchers) have been asked to assign a value to each criterion separately and according to the same
metric: from 1 to 10.

7.1

The stakeholder selection process

The selection process aimed to identify a balanced panel of 25 stakeholders. To this end, we defined a
‘stakeholder’ as someone with an interest in, and a sound knowledge of the activities of CBI(s).
Stakeholders, consequently, did not need to be directly connected to any of the CBIs involved in the
research. They needed to have a knowledge and/or experience with the world of community-based
initiatives in general, have an understanding of what CBIs are and what they do – at least in the country
of the stakeholder – or (e.g. in the case of policy-makers) the power to influence their activity.
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The TESS research partners were asked to consider potential stakeholders with a knowledge/interest in
CBIs from the perspective of at least one of the five main dimension of assessment adopted in the TESS
project – i.e. the social, economic, political, innovative, and environmental dimensions of CBIs’
activities.
Additionally, we suggested the involvement of stakeholders from one of the following five categories:









Policy-maker: a member or advisor of the government and/or public institutions, at different
levels of government, or working in an influential organization responsible for (or collaborating
with) rule making, law making, setting regulatory standards, etc., e.g. members of the city
council, public officials, etc.

Practitioner: someone who is qualified or registered in a particular which is somehow related
to, and can have a stake in, the activity of CBIs, e.g. consultants.
Research/Field expert: someone with extensive knowledge about CBIs based on research,
experience, or occupation, in a particular area of study. An expert is considered as someone that,
e.g. can be called in to advise on a particular subject where their level of knowledge in said field
is recognized as relevant, eg. a researcher, a faculty member or an expert.

Representative of Network/s: a person who represents, or actively participates in, a national
or supranational network that plays a role in advocating for a common goal, eg. the International
Permaculture network, a ‘Fair trade’ network, etc. These networks can be directly connected or
otherwise influential to the activities of the CBIs.
Activist/Representative of Citizens: a person who actively puts effort to support campaigns
for some kind of “change,” whether social, political, economic, or environmental
change/transition, etc. We deliberatively excluded people who were involved/ participating in
any of the CBIs directly involved in the project.

Based on this, we first defined a list of 50 potential stakeholders. We then selected the 25 stakeholders
to be included in the evaluation panel, based on their profile, the role of each proposed stakeholder
(policy maker, expert, representative of citizen, representative of network, professional); and the
relevance of the stakeholders’ role to one or more dimensions of the areas of analysis (social, economic,
political, innovation, environmental). The goal was also to obtain a panel with expertise, which is
balanced across the five dimensions of assessment (social, economic, political, innovative,
environmental), and across the five categories described above (policy makers, practitioners,
researchers/experts, representatives of networks, activists).

7.2

The stakeholders panel

The final list of stakeholders is presented in Table 20, only for those among them who gave permission
for their names to be included in this document.

The stakeholders are 64% males and 36% females, and their distribution in terms of countries is also not
balanced. In this regard, more priority was given to evenly distributing stakeholders in terms of
categories and expertise, with less priority towards an equal distribution of nationality and gender.
However, we were able to ensure the inclusion of at least two stakeholders per country. Short biographies
for the stakeholders are included in the appendix. It should be noted that not all stakeholders fall neatly
into only one cell of the table above, as their expertise and knowledge is often transversal. The
classification is only indicative, and aimed at obtaining a balanced array of different points of view.
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Category
Practitioner

Expert

Network

Activist

Policy-maker

Floriana
Ferrara

Christos
Zografos

Naresh
Giangrande

Federico
Demaria

Narcisa Nenec

Social

Jason Nardi

Tom Henfrey

Vittorio
Leproux

Rita Porkka

Tytti
Tuppurainen

Economic

Jelte
Harnmeijer

Heikki
Karppinen

Liliana
Aghiorghicesi

Gunter Kramp

Giampietro
Pizzo

Political

Angus Hardie

Esther Carmen

Christian
Rößler

[Anonymous]

Paola Marzi

Innovation

Dario Carrera

Niki
Frantzeskaki

Expertise

Environmental

Andy Goldring Pamela Candea Massimo Alulli

Table 20 - The panel of stakeholders

7.3

The involvement of stakeholders

Once the stakeholders were selected, interviews were carried out by phone, Skype or face-to-face. The
interviews lasted approximately 30 minutes each. A common structure and guidelines for the interviews
was pre-defined. Interviewers were asked to introduce to stakeholders the TESS project and the specific
aim of the interview. In this, we invited stakeholders not to provide the official stance of any
organization, but rather their personal view, based on their individual experience. Finally, the researcher
highlights that the information collected is not going to be individualized per respondent, and that their
values will be used in order to obtain a collective view based on all the stakeholders included in the
panel. The interviewers were also asked to briefly introduce the scope of the exercise, i.e. the multicriteria analysis of a variety of CBIs across different dimensions of performance or relevance and, in
general, for their contribution to a transition towards societal sustainability. In order for each stakeholder
to rate from 0 to ten any of the assessment criteria, we asked them: “what, in your opinion, are the most
important contributions community-based initiatives make to societal sustainability?”, i.e. we asked
stakeholders to base the ratings on both the areas of impact they thought CBIs can contribute the most
to, and what they thought is more needed/relevant/important for societal sustainability.
The specific questions asked with regard to each dimension of performance were the following:


Carbon reduction: To contribute to the mitigation of climate change and global warming.



Social capital: To provide occasions for socializing and meeting new people.





Carbon efficiency: To find the best (most efficient) ways to reduce environmental impacts.
Social inclusion: To reach the most diverse group of beneficiaries (in terms of class, ethnicity,
gender) and disadvantaged people.
Political mobilisation: To mobilise people towards a shared political goal.
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External networking: To build /strengthen a network of community-based initiatives and/or
political, institutional or social actors.

Financial sustainability: To develop a well-functioning business model which does not rely on
external funding or public grants.
Local economic impact: To revitalize the local economy by creating new jobs, improving
incomes and economic activities.
Innovativeness: To create or experiment with innovative products and/or services.

Human capital externalities: To promote training, knowledge diffusion and the improvement of
skills and capabilities.

Beside the ratings expressed by stakeholders, as already mentioned, we defined two other sets of
values/preferences: those expressed by the 63 CBIs involved in the research and regarding how they
rate the importance of each dimension of performance for their specific initiative 6; those expressed by
researchers involved in the TESS project.

7.4

The preferences of stakeholders

A summary of the ratings, i.e. the values/preferences of the different categories of interviewed
stakeholders, is presented in Figure 16.

Some interesting divergences emerge, especially with regard to how CBIs self-assess the importance of
some dimension of their activities, on the one hand, and the extent to which stakeholders think this is a
relevant contribution CBIs can give. The ‘environmental’ dimension, for example, is rated on average
as one of the most important by CBIs, while the idea of stakeholders is that the actual impact CBIs can
make in this regard is low, relatively to other dimensions of impact. The same applies, although to a
lesser extent, to social inclusion: CBIs seem very much concerned about being inclusive, while
stakeholders think that, in practice, CBIs’ contribution in this area is relativelylow. Analogously, to be
financially sustainable is regarded as very important by CBIs, but stakeholders do not think this
dimension of performance as being relevant and achievable by CBIs. The ‘political’ dimension was
rated very similarly by different categories of respondents, in terms of absolute scores. However, quite
surprisingly, in terms of the ranking of the different criteria, the ‘political’ dimension was regarded as
one of the most important by stakeholders, and the least important by CBIs. This discrepancy is also due
to the fact that the ratings are, on the overall, higher for CBIs, and lower for stakeholders and researchers,
which is mostly due to the different nature of the question asked to these two categories of respondents,

The results of this ‘self-assessment’ exercise have been already presented in the previous Chapters and in Deliverable 4.1. In
order to obtain a set of values/preferences which is analogous and comparable to the one of stakeholders, some minimal
adaptation was needed. More precisely, in order to obtain a single rating regarding “external networking”, we used the average
of CBIs’ ratings regarding, on the one hand, networking with similar initiatives and, on the other hand, networking with
collective actors. Similarly, in order to obtain a synthetic index of the importance of “human capital externalities”, we used the
average of the degree of importance CBIs assigned to formal training activities, on the one hand, and to “improving the
capabilities” of participants on the other. Moreover, in order to obtain values/preferences which correspond more closely with
the relative performance indicator, some questions have been slightly changed: “Using natural resources more efficiently”
became “Finding the best (most efficient) ways to reduce environmental impacts”, “To stimulate/promote social
interaction/networking” became “To provide occasions for socializing and meeting new people”.
6

- 64 -

TESS Project (Grant Agreement n° 603705)

D 4.2

ie. CBIs have been asked to rate generically the relevance of each dimension of impact with reference
to the specific aims of the CBI, while stakeholders were asked to rate how relevant each dimension is
based on their perception of the areas in which CBIs perform better or worse. In other words,
stakeholders were not supposed to rate the relevance of a certain issue in general, but to reflect upon on
the specific capacity of CBIs to contribute to this issue.

Figure 16 - Importance of ten dimensions of performance as perceived by stakeholders, community initiatives and TESS
researcher, absolute ratings

In order to make the relative importance of each criteria or dimension of performance more clear, in the
following Figure the ratings expressed by different categories of respondents have been normalised.
Those dimensions which were rated the lowest, consequently, are assigned with 0, while the dimensions
which were rated the highest, are assigned with 1.

In Table 21, the average rating expressed by stakeholders is organized per typology of stakeholder. This
evidence should be interpreted with caution, and not assumed as necessarily representative, given that
within each category the number of stakeholders interviewed is very small, and stakeholders were often
cutting across multiple categories and areas of impact.

This data is only presented here to detail how the average ratings are constructed. However, and as
already mentioned, the environmental dimension (in terms of both carbon reduction and carbon
efficiency) is confirmed as the least important for almost all categories of stakeholders, with the only
exception of policy makers who rated this dimension relatively higher, while assigning the lowest rate
to the potential contribution of CBIs to innovation (innovativeness). Quite surprisingly, those
stakeholders who assigned the lowest rate to the environmental dimension are those which we classified
as expert/active in the ‘environmental’ field.
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Social Inclusion

Social Capital

Financial Sustainability

Local Economic Impact

Political mobilization

External networking

Innovativeness

6.2

9.0

6.4

6.4

7.0

8.0

8.4

6.2

9.2

6.8

7.4

8.2

8.2

6.0

Activist

5.8

Policy-maker

7.0

7.4

Network

Practitioner

Research /Expert
Average

5.2

5.4

5.8
5.8

6.6

7.0

5.2

7.2

6.1

6.5

4.2

6.0

6.4

8.2

6.8
7.9

7.4

5.6

4.6

6.2

7.4

5.6

5.4

6.0

6.6

7.0

6.4

8.0

7.4

6.8

8.2

7.7

Human Capital
Externalities

Carbon efficiency
7.3

Carbon reduction

Typology of stakeholder

Figure 17 - Importance of ten dimensions of performance as perceived by stakeholders, community initiatives and TESS
researcher, normalised ratings (min/max)

9.4

6.0

8.6

5.4

6.0

6.5

7.8

6.8

8.0
6.8

Table 21 - Average ratings expressed by stakeholders per typology

Social capital is judged, on average, the most relevant dimension of impact, but such an average hides
a substantial divergence between, on the one hand, policy-makers, activists and practitioners and, on the
other hand, representatives of networks and researchers/experts. Human capital externalities is valued
relatively important, quite homogenously across different categories of stakeholders, as well as by CBIs
themselves and TESS researchers (see Figure 17).
- 66 -

TESS Project (Grant Agreement n° 603705)

D 4.2

Carbon efficiency

Social Inclusion

Social Capital

Financial Sustainability

Local Economic Impact

Political mobilization

External networking

Innovativeness

Human Capital Externalities

Stakeholders

5.80

6.10

6.50

7.90

6.20

6.60

7.00

7.70

6.50

7.80

CBIs

8.40

8.60

8.40

8.00

8.30

8.50

7.20

7.00

7.80

8.25

TESS researchers

7.10

7.50

6.10

6.90

6.40

7.50

6.90

8.10

6.70

7.70

Respondents

Carbon reduction

In the following table, a synthesis of the set of the average ratings given by the three categories of
respondents is presented. In the next chapter, these ratings will be used as weights in the Multi-criteria
analysis in order to obtain three different rankings of CBIs according to their overall performance.

Table 22 - Average ratings of criteria expressed by three categories of respondents
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Multi-Criteria Analysis: Results

As discussed in Chapter 3, the main goals of the Multi-criteria analysis presented here is to identify
which initiative(s) shows the ‘best’ performance/impact when considering jointly several dimensions of
impact, and is therefore relevant in societal and political terms, and should consequently be prioritized.

In the previous chapters, we presented the set of assessment criteria/indicators, the ‘alternatives’ to be
assessed – a sample of 44 CBIs, and the weights to be applied to each criteria in order to obtain an
overall ranking.

In this chapter, we present how the above-mentioned elements have been combined in the Multi-criteria
analysis of initiatives, what the results are, the extent to which those results vary when considering a
different set of values/weights, and a sensitivity analysis aimed at testing the robustness of results.

8.1

The input data

Decision alternatives (an), evaluation criteria (xn) and preferences or weights (wn) constitute the input
data for the MCA matrices. The decision alternatives are the 44 CBIs selected for the MCA, as reported
in the following Table 23.
an Anonymous_code
a1 SCO_multi_01

a2 SCO_transport_02

Category

Multiple (Community gardens and Sustainable/community
energy)

Sustainable mobility

Category code
CG, SCE

SM

a3 SCO_multi_03

Sustainable mobility

SM

a5 SCO_multi_05

Multiple (Community gardens and Sustainable/community
energy)

CG, SCE

a4 SCO_waste_04

Re/upcycling

RU

a6 SCO_energy_07

Food cooperatives

a8 FIN_energy_02

Sustainable/community energy

a10 FIN_energy_06

Sustainable/community energy

SCE

a12 GER_multi_01

Community gardens

CG

Sustainable mobility

SM

a7 FIN_food_01

a9 FIN_multi_04

a11 FIN_energy_10
a13 GER_food_09

a14 GER_trasnport_10

FC

Community-supported agriculture

CSA

Multiple (Food cooperatives, Sustainable/community energy,
Sustainable mobility)

FC, SM, SCE

Sustainable/community energy
Community-supported agriculture

SCE

SCE

CSA

a15 ITA_transport_06

Sustainable mobility

SM

a17 ITA_food_02

Solidarity purchasing groups

SPG

a19 ITA_waste_04

Re/upcycling

RU

a16 ITA_multi_01

a18 ITA_waste_03
a20 ITA_food_05
a21 ITA_food_07

Solidarity purchasing groups
Re/upcycling

Community-supported agriculture
Solidarity purchasing groups
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an Anonymous_code

Category

Category code

a23 ITA_multi_09

Community gardens

CG

a22 ITA_multi_08

Multiple (Solidarity purchasing groups and
Sustainable/community energy)

SPG, SCE

a24 ITA_food_11

Solidarity purchasing groups

SPG

a26 ESP_energy_02

Multiple (Food cooperatives, Sustainable/community energy
and Re/upcycling)

FC, RU, SCE

a25 ESP_food_01

Solidarity purchasing groups

a27 ESP_transport_03

Sustainable mobility

a29 ESP_food_05

Community gardens

a31 ESP_food_07

Food cooperatives

a28 ESP_energy_04
a30 ESP_waste_06
a32 ESP_food_09
a33 ESP_food_10

a34 ESP_waste_11

a35 ROM_food_02

a38 ROM_food_05

SCE

Multiple (Food cooperatives and Re/upcycling)

FC, RU

Community-supported agriculture

CSA

Re/upcycling

RU

CG
FC

Community-supported agriculture

CSA

Community-supported agriculture

CSA

Re/upcycling

RU

SM

Food cooperatives

FC

a39 ROM_transport_06 Sustainable mobility
a40 ROM_multi_07

a41 ROM_waste_08
a42

ROM_food_09

a43 ROM_waste_10
a44 ROM_waste_11

SM

Sustainable/community energy

a36 ROM_transport_03 Sustainable mobility
a37 ROM_waste_04

SPG

SM

Community-supported agriculture

CSA

Multiple (Food cooperatives and Sustainable mobility)

FC, SM

Re/upcycling

RU

Re/upcycling
Re/upcycling

Table 23 - Multi-criteria analysis alternatives: 44 initiatives

Code

Category

CG

Community gardens

FC

Food cooperatives
Re/upcycling

3

7

3

8

SPG Solidarity purchasing groups

5

SCE Sustainable/community energy

4

SM

Sustainable mobility

Multi-activity

RU

# of CBIs

CSA Community-supported agriculture
RU

RU

Total

7

7

44

Table 24 – Abbrevations used and the number of CBIs per category

As shown in Table 24, seven out of a total of 44 CBIs operate in multiple activities (two or three), eight
re/upcycling, seven in community-supported agriculture, and sustainable mobility, five solidarity
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purchasing groups, four sustainable/community energy and three respectively community gardes and
food cooperatives.
The evaluation criteria are the ten performance indicators presented in the previous Chapters, and
codified as reported in Table 25 below:
Xn

Evaluation criterion

X2

Carbon efficiency

X1
X3
X4
X5
X6
X7
X8
X9

X10

Carbon reduction
Social Inclusion
Social Capital

Financial Sustainability

Local Economic Impact
Political mobilization
External networking
Innovativeness

Human Capital Externalities

Table 25 - Legend of the 10 evaluation criteria

The input matrices

8.2

In order to perform the MCA several input matrices have been constructed in which each row describes
an option (an), and each column describes the performance of the options against each criterion (xn). In
our case, the rows represent the CBIs and the columns represent the performance indicators.
In our case, all criteria are expressed numerically and have been normalised on a scale of 0 to 1, where
0 shows the lowest/worse performance and 1 the best performance, using the following formula:

=
Where:

=

− min( )
max( ) − min( )

1, , … ,

and

is now the

ℎ

normalised data.

In order to perform the MCA, at least one vector of weights is needed. The weighting methodology that
has been developed to incorporate different sets of preferences (values expressed by the stakeholders,
the TESS CBIs themselves, and the team of TESS researchers), and derive values for criteria weights,
has been described in the previous Chapter 7 and was obtained by using a rating exercise based on an
ordinal scale. As a result, we obtained three principal vectors of weights where, for each criterion, a
value in a range 1 to 10 expresses the average importance attributed, as shown in Table 22.

As explained in the Chapter 3 the ELECTRE methods are based on the evaluation of two indices,
namely, the concordance index and the discordance index. As explained by Belton and Stewart (2002)
“the concordance index C (a, b), measures the strength of support in the information given, for the
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hypothesis that a is at least as good as b. The discordance index, D (a, b), measures the strength of
evidence against this hypothesis.

a1
a2
a3
a4
a5
a6
a7
a8
a9
a10
a11
a12
a13
a14
a15
a16
a17
a18
a19
a20
a21
a22
a23
a24
a25
a26
a27
a28
a29
a30
a31
a32
a33
a34
a35
a36
a37
a38
a39
a40
a41
a42
a43
a44

X1
0,033
0,012
0,038
0,025
0,735
0,001
0,002
1,000
0,002
0,462
0,053
0,000
0,000
0,019
0,008
0,001
0,001
0,003
0,001
0,001
0,001
0,002
0,001
0,000
0,001
0,002
0,009
0,414
0,001
0,003
0,001
0,002
0,003
0,002
0,002
0,006
0,042
0,001
0,002
0,000
0,000
0,007
0,005
0,001

X2
0,896
0,263
0,285
0,038
0,835
0,023
0,013
0,307
1,000
0,307
0,235
0,015
0,000
0,032
0,354
0,023
0,019
0,050
0,014
0,016
0,026
0,528
0,016
0,013
0,024
0,478
0,030
0,418
0,017
0,032
0,038
0,014
0,015
0,014
0,013
0,150
0,090
0,119
0,150
0,003
0,041
0,206
0,019
0,011

X3
0,721
0,594
0,326
0,709
0,619
0,698
0,544
0,240
1,000
0,000
0,280
0,494
0,425
0,203
0,480
0,902
0,283
0,731
0,870
0,094
0,161
0,756
0,767
0,177
0,391
0,821
0,147
0,219
0,728
0,693
0,612
0,493
0,311
0,294
0,540
0,138
0,581
0,268
0,407
0,453
0,123
0,523
0,393
0,555

X4
0,106
0,012
0,054
0,157
0,018
0,000
0,115
0,005
0,030
0,003
0,000
0,223
0,004
0,024
0,000
0,026
0,054
0,000
0,043
0,000
0,042
0,103
1,000
0,069
0,276
0,022
0,187
0,001
0,002
0,000
0,054
0,025
0,007
0,019
0,014
0,018
0,000
0,105
0,175
0,611
0,007
0,175
0,021
0,309

X5
0,683
0,189
0,313
0,873
0,008
0,000
0,465
0,000
0,011
0,000
0,790
0,000
0,913
0,000
0,000
0,069
0,000
0,247
0,601
0,037
0,000
0,953
0,000
0,000
0,000
0,000
0,003
0,072
0,710
0,849
0,000
0,376
0,801
0,000
0,658
0,892
0,438
0,795
0,658
1,000
0,000
0,247
0,877
0,651

X6
0,293
0,285
0,080
0,149
0,330
0,087
0,153
0,135
0,411
0,673
0,020
0,000
0,318
0,152
0,000
0,008
0,000
0,022
0,019
0,192
0,006
0,177
0,005
0,000
0,012
0,001
0,316
0,547
0,022
0,172
0,002
1,000
0,202
0,000
0,185
0,007
0,505
0,108
0,016
0,026
0,000
0,004
0,004
0,054

Table 26 - The TESS performance matrix
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X7
0,230
0,057
0,103
0,575
0,563
0,000
0,000
0,092
0,092
0,000
0,000
0,080
0,230
0,057
0,805
1,000
0,080
0,115
0,552
0,000
0,000
0,115
0,000
0,103
0,000
0,115
0,092
0,770
0,069
0,805
0,069
0,770
0,483
0,057
0,080
0,460
0,000
0,322
0,000
0,000
0,000
0,000
0,782
0,069

X8
0,303
0,236
0,398
0,265
0,347
0,130
0,082
0,168
1,000
0,137
0,133
0,287
0,044
0,044
0,088
0,571
0,000
0,313
0,116
0,258
0,211
0,184
0,088
0,197
0,026
0,377
0,320
0,188
0,058
0,064
0,058
0,042
0,109
0,042
0,274
0,144
0,042
0,130
0,084
0,202
0,202
0,116
0,289
0,289

X9
1,000
0,625
0,375
0,750
0,875
0,750
0,875
0,750
0,875
0,500
0,250
0,125
0,000
0,375
0,250
0,250
0,125
0,750
0,250
0,375
0,125
0,625
0,125
0,500
0,000
0,750
1,000
0,750
0,625
0,625
0,500
0,625
0,625
0,000
0,125
0,000
0,375
0,375
0,000
0,250
0,125
0,125
0,250
0,125

X10
0,349
0,395
0,425
0,500
0,435
0,358
0,381
0,394
0,785
0,023
0,017
0,075
0,002
0,348
0,022
1,000
0,065
0,344
0,325
0,672
0,032
0,188
0,367
0,107
0,068
0,039
0,308
0,396
0,000
0,000
0,000
0,059
0,000
0,000
0,384
0,079
0,014
0,071
0,051
0,046
0,011
0,367
0,045
0,025
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There are a no unique measures of concordance and discordance, and a number have been used” (pp.
235). Following the methodology by Belton and Stewart (ibid), the concordance index takes values
between 0 and 1, such that higher values indicate stronger evidence in support of the claim that a is
preferred to b. In this case, a value of 1 indicates that a dominates or is equivalent to b because performs
at least as well as b on all criteria. Also the discordance index takes values between 0 and 1. In this case,
a higher value indicates that at least one criterion b performs substantially better than a, thus providing
counter-evidence to the claim that a is preferred to b. The discordance index expresses the maximum
weighted value by which b is better than a, expressed as a proportion of the maximum weighted
difference between two alternatives on any criterion. In our case, due to the complexity in calculating
ad hoc concordance and discordance thresholds for each single criterion, we set their values as the
average of the correspondent concordance matrix and discordance matrix. The values of the concordance
and discordance thresholds are shown below, case by case, in the outcomes tables.

8.3

Results

As anticipated we performed three different MCA using three different actors’ sets of preferences:
each set reflects the group of actors’ values, which were used to calibrate the concordance and
discordance indices.

A CBI wins the match when both outranking performance parameters are met – i.e. the “alternative”
(or CBI) passes both the concordance and discordance tests. A CBI loses when at least one of the
concordance or discordance (conditions) is unsatisfied and therefore the “alternative” is neither
preferable nor comparable to the other CBI’s; what this means is that even if CBI a performs better
in the majority of criteria with respect to CBI b, its performance within the other criteria is not
sufficiently strong to confirm the assertion that CBI a, on the overall, outranks CBI b.
For each of the three MCA, the results are presented below in two Tables each: the first shows the
weights assigned by the group of actors (i.e. the parameters) and the concordance and discordance
scores, based on the average of the relative matrix. The second table presents the performance of the
CBIs, i.e. the outcomes and rankings of the CBIs in terms of total matches won and total matches
lost. Insofar as the values/preferences expressed by stakeholders are the most relevant in order to
identify a definitive ranking of CBIs, in the relative sub-Section we provide additionally a brief
description of the initiative is provided and, in a third table, the ranking of each initiative within each
assessment criteria.
MCA 1: stakeholders’ values
Weights:

Concordance threshold:
Discordance threshold:

Stakeholders
0,525
0,725

Table 27 - Parameters for the “Stakeholders” MCA
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a4 SCO_waste_04

Category

RU

Total matches
won

a1 SCO_multi_01

CG, SCE

33

a9 FIN_multi_04

FC, SM,
SCE

31

a16 ITA_multi_01

SPG

28

a22 ITA_multi_08

SPG, SCE

27

a5 SCO_multi_05

CG, SCE

25

a30 ESP_waste_06

FC, RU

21

a28 ESP_energy_04

SCE

20

a23 ITA_multi_09

CG

19

a32 ESP_food_09

CSA

19

a7 FIN_food_01

CSA

18

a40 ROM_multi_07

An Anonymous_code

a8 FIN_energy_02

SCE

34
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Description

Teaching computer repair and sewing and mending skills

Biomass district heating scheme for enterprise park / Solar
PV array for catering business, with surplus exported into the
grid / Community Garden, support local food businesses
Provision of bicycles, cargo trailer for bicycle and cargo
bicycles to support sustainable transport / Solar Panels /
Volunteers run local food clubs selling mainly local food
products

Solidarity Purchasing Group, buying food and other goods
directly from local farmers and companies
Solidarity Purchasing Group, buying food and other goods
directly from local farmers / Solar Panels to produce
electricity
Installation of community-owned electricity generation
(hydro and wind) sold into grid / Installation of domestic
solar hot water panels / Two communal growing spaces

Recycling of oil, electronic waste, furniture, metal and wood
/ Recycled fruit for marmalades / Food saved at home

Generation of electricity from renewable sources and
introducing it to the grid from solar panels and a biogas plant
Urban gardening project (vegetable production) available for
producers and local community of neighbourhood

Management of a consumption cooperative of local and agroecological fruits and vegetables
Operates community-supported agriculture: owns a field and
has employed two gardeners who take care of the field

CSA

17

16

Produces heat mainly with woodchips in local heat plants

a2 SCO_transport_02

SM

15

a18 ITA_waste_03

RU

15

Encouraging of cycling for shorter journeys, with a focus on
individual towns and villages within Highland Perthshire

a19 ITA_waste_04

RU

15

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

Community bike repair workshop. They recycle broken bikes
and spare parts from which they make usable bikes

a43 ROM_waste_10

RU

SM

14

a35 ROM_food_02

CSA

14

a38 ROM_food_05

FC

14

Provision of vegetarian meals

a3 SCO_multi_03

SM

11

a44 ROM_waste_11

RU

11

Support to encourage a reduction in car mileage through car
sharing, greater use of public transport and enabling a modal
shift from cars to cycling for local transport

a27 ESP_transport_03

a33 ESP_food_10

CSA

15

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

13

Collection of waste and recycling workshops

Courier services - transportation of packages by bicycle
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

Production of and distribution organic fruit and vegetables
localized from a peri-urban territory

Recycling of electronic waste (portable batteries and
accumulators)
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Category

a15 ITA_transport_06

SM

Total matches
won
10

a36 ROM_transport_03 SM

10

a6 SCO_energy_07

FC

9

a26 ESP_energy_02

FC, RU,
SCE

9

a20 ITA_food_05

CSA

8

a29 ESP_food_05

CG

8

a11 FIN_energy_10

SCE

7

a31 ESP_food_07

FC

7

a37 ROM_waste_04

RU

6

a42 ROM_food_09

FC, SM

6

a12 GER_multi_01

CG

5

a10 FIN_energy_06

Description

Promotion of cycling through social events with a strong
political focus

Organizing events for cycling and different types of events in
order to promote bicycle use and to represent the cycling
community

Sells local or ethically-sourced food to students

Local second hand market / Generator attached to a bicycle /
Organizes public meal with the waste food and produces
marmalade with the oranges from the streets of the
neighbourhood
Organic food production with a strong social focus

Production of fruits and vegetables

The village association is organizing consulting and
education in making environmental friendly choices in
housing, e.g. geothermal heating

Food cooperative of several household units, who collaborate
with one farm from the region for purchasing fruit and
vegetables
Developing a system for the collection and separation of
waste

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

5

Produces heat with woodchips in local heat plants

SM

5

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

a39 ROM_transport_06 SM

5

a24 ITA_food_11

SPG

4

Solidarity Purchasing Group

a25 ESP_food_01

SPG

3

a13 GER_food_09

CSA

2

Consumer Purchasing Group to buy mostly local and
seasonal food

a17 ITA_food_02

SPG

1

a34 ESP_waste_11

RU

0

a41 ROM_waste_08

RU

0

a14 GER_trasnport_10

a21 ITA_food_07

SCE

D 4.2

SPG

3

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

Solidarity Purchasing Group

Purchase of local organic fruits and vegetables from a local
farm, distribution via delivery stations
Solidarity Purchasing Group, buying food and other goods
directly from local farmers

A bike-repair workshop, which provides tools, parts and
experience in the field free of charge, in exchange for tools or
bicycle parts

Collection of plastic waste in mountain areas and recycling

Table 28 - “Stakeholders” MCA: results
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20
2
1
28
4
3
22
6
36
33
41
9
43
18
37
30
11
24
40
16
35
42
10
7
15
5
27
31
32
21
12
13
17
8
34
23
14
39
26
25
44
29
38
19

10
9
1
2
6
13
12
36
22
5
18
35
24
7
3
27
15
40
19
34
30
17
29
23
41
4
11
8
43
14
33
20
16
44
21
37
26
38
28
39
25
32
31
42

External networking
(7.70)

Political mobilization
(7.00)

Economic impact
(6.60)

Financial
sustainability (6.20)

Social capital (7.90)
9
11
20
21
13
27
39
37
22
1
10
33
2
39
18
25
30
6
29
12
32
3
15
39
28
24
39
36
39
17
39
7
38
35
5
23
8
14
4
19
34
16
26
31

6
12
27
25
2
28
7
24
19
30
17
30
1
21
16
5
23
29
13
9
8
15
20
30
4
30
30
11
26
30
10
21
18
30
30
30
14
30
30
30
3
30
30
30

18
9
5
31
14
6
15
3
1
34
16
19
24
26
28
36
10
8
13
20
11
23
22
39
32
38
21
25
12
37
27
35
4
2
40
17
29
40
30
33
7
40
40
40

7
13
20
1
15
8
2
5
5
32
32
20
32
15
9
4
29
20
23
12
10
26
18
2
11
15
32
26
32
26
32
32
32
32
23
29
32
18
32
32
13
23
29
32

13
8
1
2
21
5
35
20
40
31
34
22
17
7
28
9
15
6
12
26
30
9
3
31
23
4
26
36
14
36
25
28
40
24
11
38
33
19
43
16
38
44
40
17

Table 29 - Ranking of CBIs in terms of MCA results and the ten assessment criteria
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Human capital (7.80)

9
8
26
36
24
2
17
4
20
28
21
1
44
19
30
16
11
12
22
37
18
32
7
13
15
25
33
38
31
39
5
14
6
3
42
10
27
40
29
34
43
35
23
41

Innovativeness (6.50)

1
2
3
4
5
6
7
8
9
9
11
12
13
14
14
14
14
18
18
18
21
22
22
24
24
26
26
28
28
30
30
32
32
34
34
34
34
38
39
39
41
42
43
43

Social inclusion (6.50)

SCO_waste_04
SCO_multi_01
FIN_multi_04
ITA_multi_01
ITA_multi_08
SCO_multi_05
ESP_waste_06
ESP_energy_04
ESP_food_09
ITA_multi_09
FIN_food_01
FIN_energy_02
ROM_multi_07
ITA_waste_03
ITA_waste_04
ROM_waste_10
SCO_transport_02
ESP_transport_03
ROM_food_02
ROM_food_05
ESP_food_10
ROM_waste_11
SCO_multi_03
ITA_transport_06
ROM_transport_03
ESP_energy_02
SCO_energy_07
ESP_food_05
ITA_food_05
ESP_food_07
FIN_energy_10
ROM_food_09
ROM_waste_04
FIN_energy_06
GER_multi_01
GER_trasnport_10
ROM_transport_06
ITA_food_11
ESP_food_01
ITA_food_07
GER_food_09
ITA_food_02
ESP_waste_11
ROM_waste_08

Carbon efficiency
(6.10)

CBI Code

Carbon reduction
(5.80)

MCA (stakeholders)

Rankings

6
1
3
26
12
3
12
6
12
32
3
6
26
6
26
26
12
1
32
21
12
32
21
26
40
6
6
12
21
18
26
32
21
18
32
21
40
18
40
32
40
32
40
32

4
15
2
1
20
5
40
7
27
12
11
9
29
17
18
30
8
19
10
24
40
33
6
35
22
31
14
40
3
40
36
12
37
34
23
16
28
21
25
32
39
26
40
38
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MCA 2: community initiatives’ values
Weights

Concordance threshold:

CBIs’ preferences

Discordance threshold:

0,526
0,719

Table 30 - Parameters for the “63 TESS CBIs” MCA

An

a1
a4
a22
a9
a5
a30
a8
a32
a7
a16
a28
a18
a23
a19
a33
a35
a38
a43
a2
a40
a26
a27
a3
a6
a11
a29
a36
a15
a44
a20
a31
a37
a39
a42
a10

Anonymous_code

SCO_multi_01
SCO_waste_04
ITA_multi_08
FIN_multi_04
SCO_multi_05
ESP_waste_06
FIN_energy_02
ESP_food_09
FIN_food_01
ITA_multi_01
ESP_energy_04
ITA_waste_03
ITA_multi_09
ITA_waste_04
ESP_food_10
ROM_food_02
ROM_food_05
ROM_waste_10
SCO_transport_02
ROM_multi_07
ESP_energy_02
ESP_transport_03
SCO_multi_03
SCO_energy_07
FIN_energy_10
ESP_food_05
ROM_transport_03
ITA_transport_06
ROM_waste_11
ITA_food_05
ESP_food_07
ROM_waste_04
ROM_transport_06
ROM_food_09
FIN_energy_06

Category

CG, SCE
RU
SPG, SCE
FC, SM, SCE
CG, SCE
FC, RU
SCE
CSA
CSA
SPG
SCE
RU
CG
RU
CSA
CSA
FC
RU
SM
CSA
FC, RU, SCE
SM
SM
FC
SCE
CG
SM
SM
RU
CSA
FC
RU
SM
FC, SM
SCE
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Total matches won
36
34
30
25
24
21
19
19
17
17
17
15
15
14
14
14
14
14
13
13
11
11
9
9
9
9
9
8
8
7
7
7
7
7
6
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An

a14
a12
a24
a25
a13
a21
a17
a34
a41

D 4.2

Anonymous_code

Category

GER_trasnport_10
GER_multi_01
ITA_food_11
ESP_food_01
GER_food_09
ITA_food_07
ITA_food_02
ESP_waste_11
ROM_waste_08

SM
CG
SPG
SPG
CSA
SPG
SPG
RU
RU

Total matches won

Table 31 - “63 TESS CBIs” MCA: results

6
5
4
4
2
2
1
0
0

MCA 3: TESS researchers’ values
TESS researchers

Weights

0,525

Concordance threshold:

0,721

Discordance threshold:

Table 32 - Parameters for the “TESS researchers” MCA

An

a1
a4
a9
a5
a22
a16
a8
a30
a28
a32
a7
a18
a23
a2
a33
a35
a38
a43
a19
a27
a3
a40
a6

Anonymous_code

SCO_multi_01
SCO_waste_04
FIN_multi_04
SCO_multi_05
ITA_multi_08
ITA_multi_01
FIN_energy_02
ESP_waste_06
ESP_energy_04
ESP_food_09
FIN_food_01
ITA_waste_03
ITA_multi_09
SCO_transport_02
ESP_food_10
ROM_food_02
ROM_food_05
ROM_waste_10
ITA_waste_04
ESP_transport_03
SCO_multi_03
ROM_multi_07
SCO_energy_07

Category

CG, SCE
RU
FC, SM, SCE
CG, SCE
SPG, SCE
SPG
SCE
FC, RU
SCE
CSA
CSA
RU
CG
SM
CSA
CSA
FC
RU
RU
SM
SM
CSA
FC
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Total matches won
35
34
32
27
27
23
21
21
20
20
17
15
15
14
14
14
14
14
13
13
11
10
9

TESS Project (Grant Agreement n° 603705)
An

a26
a29
a44
a11
a15
a36
a10
a20
a14
a31
a37
a42
a12
a39
a24
a21
a13
a25
a17
a34
a41

Anonymous_code

D 4.2

ESP_energy_02
ESP_food_05
ROM_waste_11
FIN_energy_10
ITA_transport_06
ROM_transport_03
FIN_energy_06
ITA_food_05
GER_trasnport_10
ESP_food_07
ROM_waste_04
ROM_food_09
GER_multi_01
ROM_transport_06
ITA_food_11
ITA_food_07
GER_food_09
ESP_food_01
ITA_food_02
ESP_waste_11
ROM_waste_08

Category

FC, RU, SCE
CG
RU
SCE
SM
SM
SCE
CSA
SM
FC
RU
FC, SM
CG
SM
SPG
SPG
CSA
SPG
SPG
RU
RU

Total matches won

Table 33 - “TESS researchers” MCA results

9
9
9
8
8
8
7
7
6
6
6
6
5
5
4
3
2
2
1
0
0

Before commenting on these results, a sensititivity analysis is needed to test their robustness, which
is presented in the next section.

8.4

Sensitivity analysis

There are various options for carrying out a sensitivity analysis. A “Sensitivity analysis of the method”
is sometimes performed, by applying a different method of data standardization and (when possible) of
computation of the final scores. It serves to control the dependence of the results from the method of
calculation. In other cases, a “Sensitivity analysis of the criteria” is performed, which guarantees the
validity of the framework adopted by adding or removing certain decision criteria.
The most widely used sensitivity analysis is a “Sensitivity analysis of weights”, which performed by
changing the weight associated to one or more criteria, and allows for the possibility to ascertain the
degree of influence of each of the weights and criteria on the final decision.is. In what follows, we
present this latter, which was adopted in order to check that our results are not too much dependent on
the weights expressed by different groups of actors.
Establishing criteria weights is in fact the most challenging component of a Multi-criteria analysis:
attributing criteria weights implies some degree of arbitrariness and uncertainty, and criteria weights
reflect the subjectivity of decision-makers. We think, in other words, that the final ranking should be the
one obtained by applying the weights/values expressed by stakeholders, because those are the ones to
whom the results of our analysis are addressed to, but we cannot assume that the values we obtain from
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our panel of stakeholders are indicative or representative. By using instead the values expressed by,
respectively, CBIs and TESS reseachers, and checking if the results vary, we can confirm the validity
of our results, ie. the robustness of the final ranking.

To this same end, we also perform a fourth MCA by attributing an equal value to each single criterion.
The final aim is to check whether the minimum increase and/or decrease of the value of the weight
creates substantial rank reversals of one alternative with another. The parameters and results of this
fourth MCA are presented in the next tables.
Weights

Concordance

Equal weights (1 for each criterion)
0,526
0,719

Discordance

Table 34 Parameters for the “Equal weights” scenario: concordance and discordance

An

Anonymous_code

a1

SCO_multi_01

a4
a22
a9
a5

Category

Total matches won

CG, SCE

34

SCO_waste_04

RU

ITA_multi_08

SPG, SCE

28

SCO_multi_05

CG, SCE

23

FIN_energy_02

SCE

FIN_multi_04

FC, SM, SCE

26

a30

ESP_waste_06

a32

ESP_food_09

a16

ITA_multi_01

SPG

18

a18

ITA_waste_03

RU

15

a8
a7

a28
a23
a19
a33
a35

FIN_food_01

ESP_energy_04

FC, RU

35

CSA

CSA
SCE

21

19

19

18

18

ITA_multi_09

CG

15

ESP_food_10

CSA

14

ITA_waste_04

RU

14

ROM_food_02

CSA

ROM_waste_10

RU

a26

ESP_energy_02

FC, RU, SCE

11

a40

ROM_multi_07

CSA

11

FC

9

a38
a43
a2

a27
a3

ROM_food_05

SCO_transport_02

ESP_transport_03

FC

14

SM

13

SM

SCO_multi_03

SM

a11

FIN_energy_10

SCE

a36

ROM_transport_03 SM

a6

a29
a44

SCO_energy_07

ESP_food_05

ROM_waste_11

14

CG

RU

- 79 -

14

11

10
9

9

9

9
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Anonymous_code

Category

ITA_food_05

CSA

a15

ITA_transport_06

a31

ESP_food_07

a20
a37
a42
a14

SM

8

7

FC

7

ROM_waste_04

RU

7

FIN_energy_06

SCE

6

GER_multi_01

CG

5

ITA_food_11

SPG

4

CSA

2

SPG

1

ROM_food_09

a10

Total matches won

FC, SM

7

GER_trasnport_10 SM

a12
a39

6

ROM_transport_06 SM

a24
a25
a13

ESP_food_01

SPG

ITA_food_07

SPG

ESP_waste_11

RU

GER_food_09

a21
a17

ITA_food_02

a34
a41

ROM_waste_08

5

3

2

0

RU

Table 35 “Equal weights” MCA: results

0

In order to summarize the results, in Table 36 below we show the different rankings obtained using
different set of values/weights, together with the maximum difference between the ranking obtained
from stakeholders’ values and the other rankings.
Values/Weights
CBI
SCO_waste_04
SCO_multi_01
FIN_multi_04

Stakeholders

CBIs

1

2

2

3

TESS
researchers
2

Equal weights
1

1

2

6

9

5

1

4

3

4

4

9

SCO_multi_05

6

5

4

5

9

9

9

ESP_waste_06

ESP_energy_04
ESP_food_09

ITA_multi_09

5

7

8
9

ROM_waste_10

7

7

9

2

9

2

7

7

14
14

14

19

22

12

12

14

19

14

14
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2

7

7

11

1

1

12

9

1

6

12

13

ITA_waste_04

6

3

12

ROM_multi_07
ITA_waste_03

4

12

11

FIN_energy_02

3

9

FIN_food_01

1

1

ITA_multi_01
ITA_multi_08

Maximum
difference
between the
ranking

20

12
14

14

1

3

5

6

2
5

0
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Values/Weights

CBI

Maximum
difference
between the
ranking

Stakeholders

CBIs

TESS
researchers

Equal weights

SCO_transport_02

14

19

14

19

5

ROM_food_02

18

14

14

14

4

ESP_food_10

21

14

14

14

7

ESP_transport_03
ROM_food_05

18

18

ROM_waste_11

22

ITA_transport_06

24

ESP_energy_02

26

SCO_multi_03

ROM_transport_03

22

21

19

14

14

28

23

14

3

4

23

24

6

27

29

4

23

20

5

21

28

20

23

24

23

27

SCO_energy_07

26

23

23

24

3

ITA_food_05

28

30

30

30

2

ESP_food_05
ESP_food_07

FIN_energy_10
ROM_food_09

28
30

30

32

ROM_waste_04

32

GER_multi_01

34

FIN_energy_06

GER_trasnport_10

34

21
23
30

32

30

32

23

37

36

36

1

30

36

38

ITA_food_07

39

GER_food_09
ITA_food_02

ESP_waste_11

ROM_waste_08

41

42

43

43

7

2

2

38

39

24

30

2

30

ITA_food_11

ESP_food_01

30

5

32

35

35

34

27

24

4

30

34

ROM_transport_06

23

24

2

30

32

39

40

1

40

42

43

6

0

40

43

43

36

3

38

40

42

34

5

38

38

40

34

43

39

40

42

43

43

Table 36 - Sensitivity analysis: CBIs ranking based on four set of weights

2

1

0

0

0

In the table, we can see that several differences emerge which are not, however, strong enough to reject
the usability of stakeholders’ values to extract a definitive ranking of initiatives. These differences are,
in fact, never higher than 7, which is modest in a ranking of 44 alternatives, and they are very rare in the
head and in the tail of the distribution of the ranking, which is usually assumed to be an indication of
the robustness of the results of an MCA. It should also be considered, more precisely, that our main aim
is to identify those initiatives with the best performance. In this last regard, it should be noted that the
two top-ranked CBIs consistently place first and second in all four weighting categories. It is also
interesting to find that the top ten CBIs consistently rank in the top 10 in all four weighting categories,
with the only exception of one initiative (ITA_multi_09). Among these ten CBIs, the differences in the
rankings are never higher than one, with the only exception of two CBIs with a difference of two, and
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of ITA_multi_01, for which the difference is the highest (5). We can also see that the ranking is even
more stable in the tail of the distribution with, again, only a few differences.
The sensitivity analysis confirmed, therefore, that the results obtained using the weights/values
expressed by stakeholders are robust. This is especially valuable given that, differently from most
existing applications of the MCA, our analysis included 44 alternatives (CBIs). Given such a high
number of alternatives, the differences in the ranking when varying the set of weights are minimal.

8.5

Conclusions

The results presented in this Chapter are consistent with our initial aims and methodological framework,
and the analysis is sufficiently robust across different sets of values/preferences used to weight the
assessment criteria. In particular, the MCA allowed for a definitive ranking of CBIs based on their
relative performance. However, it is more challenging to extract more general conclusions about CBIs’
actual and potential impacts. There are two main reasons for this: firstly, desuming general evidence
from an MCA exercise could be misleading and would be inconsistent with a methodology that is instead
aimed at the ranking of individual initiatives. Secondly, no matter what groupings of CBIs are used in
order to generate these findings – for example, groupings according to domain, category of activity or
the country where CBIs operate – there are no clear patterns that emerge. In other words, the analysis
presented in this (as well as in the previous) Deliverable(s), confirms that the specific activities CBIs
conduct, their general characteristics, or the context in which they operate, is by far less relevant to
overall performance than how this specific activity is conducted.

This is particularly evident when looking at CBIs who rank among the best in terms of performance.
First, two Scottish CBIs rank first or second in all four MCAs (weighting categories), and prevailed in
more than 70% of outranking relations. One of these CBIs is active in the re/upcycling category, while
the other in community gardening and sustainable energy. We then find three initiatives that consistently
rank third, fourth or fifth overall. These three initiatives performed well enough to win more than 50%
of matches against the other CBIs across various dimensions of impact. Collectively, these top five CBIs
carry out activities in all four of the domains assessed within the TESS project (food, waste, energy and
mobility), and were grouped in six of the seven categories of CBIs identified in Chapter 6 of this report
(all but community-supported agriculture). The top five CBIs, in sum, carry out a wide array of activities,
from repair or recycling to food production and distribution; renewable energy to the transportation of
goods.
The same diversity emerges when considering a wider rank of CBIs that includes the top 15 performers.
This second group is composed of 13 CBIs that place in the top 15 positions in all of the MCA weighting
categories (stakeholders, CBIs, TESS researchers, equal weights). Moreover, the top 15 include CBIs
from all the countries investigated by the TESS project and all the categories of activity. When looking
at the lowest ranking CBIs, we also see a similar diversity of CBIs.

The only general finding in terms of the activities conducted by the best performing CBIs is that five of
the seven multi-activity or multi-category initiatives consistenly rank in the top 10. This is, on the one
hand and to a certain extent, due to the fact that multi-activity CBIs are both internally more diverse and
relatively larger than single-activity intiatives, which gives them an advantage in terms of performance
across the entire range of assessment criteria. On the other hand, and coherently with this, the fact that
multi-activity initiatives rank high confirms that diversification and exploration of a wide variety of
community engagement is an asset for the overall performance of CBIs, and mutually reinforces
strengths from diverse capabilities and brings about stronger impacts because of the breadth of activities
carried out within the CBI.
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In addition, it is difficult – if not impossible – to identify simple predictors of CBIs’ impact. This finding
also clearly emerged from the cluster analysis presented in Chapter 5 of this Deliverable. In Chapter 5,
initiatives were grouped according to their perfomance across ten assessment indicators, regardless of
their basic characteristics in terms of activities conducted, country, size, etc. The seven clusters that
resulted from this exercise rarely included a homogenous set of CBIs in terms of general charatceristics.

The fact that many of the ‘top’ initiatives are active in categories which were not the best performing
when considered in terms of averages per category of CBIs, serves as additional confirmation of the
results presented above. A clear example in this regard is solidarity purchasing groups: two of these
initiatives rank among the five best performing CBIs, while the average performance of all solidarity
purchasing groups from the sample was rather weak (see Chapter 6). On the other hand in Chapter 6,
renewable energy initiatives were shown to be the best performing of all CBI categories in half of the
assessment criteria (on average), while in the individual ranking presented in this Chapter, we find only
two energy initiatives among the top five, and several other energy initiatives that rank rather low.
In summary, our results indicate that CBIs can perform well regardless of their specific activities or
other general characteristics. What really matters, as already mentioned, is how they carry out these
activities. In order to better understand why certain CBIs are capable of delivering substantial benefits
to their communities, a closer look at each individual case is needed. This goes beyond the scope of this
Deliverable, whose ultimate aim was simply to identify which specific community initiatives deserve
more attention, which should be highlighted, further explored, prioritized, as well as replicated in other
contexts or up-scaled and, eventually, helped in this, through an appropriate mix of top-down support,
bottom-up empowerment and horizontal confrontation with other CBIs. Anyone interested in future
research in this direction can find a wealth of additional evidence and knowledge in this regard, reported
in the other Deliverables of the TESS project7.

It is interesting to note, finally, that the two initiatives that consistently ranked first or second overall
rarely appeared as number one for any of the individual assessment criteria. The CBIs that rank just
below these first two perform rather modestly in some of the assessment criteria. What explains the
overall performance of those ‘top’ CBIs is, instead, their capacity and ability across all dimensions
combined. This result is, on the one hand, due to the assessment methodology we used, which was
explicitly aimed to reward the capacity of CBIs across a variety of areas of impact, more than than for
any of these areas individually. On the other hand, these results confirm the validity of our
methodological choices. In other words, rendering the contribution of CBIs visible and properly
stressing their societal and environmental relevance, requires something more than a mono-dimensional
and ‘sectorial’ perspective, which often characterizes both policy-making and scientific enquiry. What
makes CBIs extraordinary – and particularly the ‘best’ CBIs – is their ability to act on each of the main
driving forces behind a sustainable transition, by delivering tangible benefits of various types to their
participants, communities and to society at large, while pushing for a more radical and profound
transformation of both social practices and of the way we look at these practices.

The Deliverables of TESS Work Package 3, for example, include in-depth analyses of the following 12 CBIs assessed in the
current Deliverable (listed from best performance to worst): ITA_multi_08, SCO_multi_05, ESP_energy_04, FIN_food_01,
FIN_energy_02, ITA_waste_04, ROM_transport_03, SCO_energy_07, ESP_food_07, ROM_waste_08.
7
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An exploratory analysis of online inititives

9

This chapter aims to present findings and observations about what the TESS project defines as
“online initiatives.” As anticipated in previous Deliverables and explained in detail in the following
sections, this research included a preliminary investigation about how new communication
technologies can lead to the development of different kinds of community-based initiatives, how
these initiatives can be assessed and whether they present significant differences with respect to the
more traditional, face-to-face ones. When compared to the overall TESS research, the extent of this
investigation is much more limited as the topics under discussion were not part of the core research
design of TESS and they represent the beginning of a potential future research path looking at the
interdependencies between online and offline community-based activities. The analysis that follows
is, therefore, descriptive in nature.
The chapter is structured as follows: the first part defines the online initiatives, describes their
mapping and illustrates the selection process to identify the two interviewed initiatives; the second
part develops an adaptation of the TESS assessment framework according to the online initiatives’
characteristics; and the third part presents the two selected case studies, illustrating the main findings
and highlighting open research questions.

9.1

Online community-based initiatives

Regarding the “grassroots” nature of the initiatives, it is useful to underline that the concept of
“community” changes when talking about online social interaction. Online communities may have
common values and develop a shared identity, but this is not always the case and territorial proximity
and close relationships may be substituted by frequent informal interaction based on common
interests.
In this regard, Leimeister, Sidiras and Krcmar (2004) define a virtual community as consisting of
“people who interact together socially on a technical platform. The community is built on a common
interest, a common problem, or a common task of its members that is pursued on the basis of implicit
and explicit codes of behaviour. The technical platform enables and supports the community's
interaction and helps to build trust and a common feeling among the members”).

Community members can join the platform in different ways. More traditional self-organised online
communities, as well as crowdsourcing platforms, have been considered. With reference to the latter,
there is no univocal definition of crowdsourcing still, it is possible to agree on some basic features.
Crowdsourcing can be considered an online process that involves the participation of a large group of
dispersed people, gathered around a vision, a claim and/or a common target. Often it is a form of
outsourcing for a task that would be not possible to handle internally at enterprise or research level.
Moreover, it is clear that the undertaking of a task by the crowd entails mutual benefits (for the user and
for the crowdsourcer). In particular, the users can benefit from various aspects: economic, social
recognition, self-esteem etc. (Estélles-Gonzales, 2012).
Community-based online initiatives are defined in the TESS projectas follows:

“Online initiatives, social media campaigns and other progressive networks that connect and
synchronize the agendas of different actors involved in community-based projects and/or creating
virtual online communities experimenting sustainable life-styles. Online initiatives create novel
channels for information and counter-information focused on sustainability and can organise and
- 84 -

TESS Project (Grant Agreement n° 603705)

D 4.2

synchronize the initiatives of various social actors (e.g. sustainable production and consumption
behaviour)”
This is a highly comprehensive definition and it has been narrowed accordingly to the definition of
“community based initiatives” developed by the TESS consortium (see D1.2 and the following
paragraph) by applying the following criteria:





online initiatives should have the internet as their main “location”: many grassroots initiatives
have a website, but this does not make them an online initiative. An online initiative is centred
on an online platform (website, social network, etc.) and could not act without it;

online initiatives can have a wider geographical scope than offline ones and they are often
located in more than one region/country. This research considers the initiatives that are based
in Europe, in one or more of its countries/regions – a few examples originated in other parts of
the world but with a significant diffusion across Europe;
in addition, online initiatives should match the following main TESS criteria: they should be
initiated and managed by communities (grassroots), they may have received public money but
they should not be started up by public administrations, they may be non-for profit as well as
for profit, but the revenue model should serve the community and they should be active in one
of the four selected domains: food, transport, energy and waste.

As previously outlined in D1.2, the TESS database contains 63 community-based initiatives (CBI)
coming from six TESS partner countries. In addition, 15 online initiatives across Europe have been
mapped, based on the criteria illustrated above (see Table 37).
These 15 initiatives present the following characteristics:








Domain: five are from the food domain, two from transport, four from energy and four from the
waste domain.
Goal: all the initiatives present a clear goal driven by ethical motivations, aiming to tackle social,
economic and/or environmental challenges.

Geographic scope: six initiatives originate from a European country, which also corresponds to
their geographical boundaries; seven initiatives, despite having been started in a European
country, have a European or international scope currently; two have started outside of Europe
but were selected for their representativeness and diffusion within the European context.
Members: data about the number of their members are only available for seven of the initiatives.
When available, the number can vary extremely, going from a few dozen to many million.

Among the 15 initiatives, eight are community-based while seven use a crowdsourcing
approach.
Almost all of the initiatives started after the year 2000.
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#

Name of
Initiative

Website

Country of origin

Starting
year

Members

1

Foodsharing.de8

www.foodsharing.de

2

Ifoodshare

www.ifoodshare.org

Germany, Austria,
Switzerland

2013

15.365

2013

No Data

3

P2PFoodLab

www.p2pfoodlab.net

2012

70

4

Shareyourmeal

www.shareyourmeal.
net

2012

45.000

5

WWOOF

www. wwoof.net

U.K.
(International)

1971

No Data

6

European
Cycling
Challenge

www.cyclingchalleng
e.eu

Italy (Europe)

2012

26.000

7

Roadsharing

www.roadsharing.co
m

Italy (Europe)

2008

No Data

8

Earth Hour

www.earthhour.org

Singapore
(Worldwide)

2007

7.000
cities

9

M’illumino di
meno

caterpillar.blog.rai.it/
milluminodimeno

Italy

2004

No Data

10

Lifegate Impatto
Zero

www.lifegate.it

Italy

2000

No Data

11

Atmosfair

www.atmosfair.com

Germany
(Europe)

2005

No Data

12

Freecycle

www.freecycle.org

U.S.A.
(International)

2003

9.134.953

13

Intercanvis

www.intercanvis.es

Spain

2009

~38

14

Streetbank

www.streetbank.com

2010

72.730

15

Freegle

www.ilovefreegle.org

U.K.
(International)

2009

1.500.000

Italy

Belgium
(International)
Netherlands
(International)

U.K.

Domain

Food (5)

Transport
(2)

Energy
(4)

Waste (4)

Table 37 – Mapped online initiatives

The part of the CBI Foodsharing which is active in Berlin has been selected as a supportive case study in TESS. In this list of
Online Initiatives Foodsharing refers to the entire CBI active within various cities.
8
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Methodology for assessing online initiatives

TESS developed two methodologies to assess community-based initiatives: questionnaires to gather
information regarding initiatives’ impacts and qualitative semi-structured interviews. The
questionnaire focused on five main areas of impact: social, political, economic and technological that
identified relevant sub-dimensions for each area, and the appropriate indicators to evaluate the
initiatives’ performance (developed within TESS WP2). The qualitative interviews aimed at
understanding the up-scaling dynamics and success factors of the initiatives, their evolution over
time and how internal and external relationships, values and choices framed their activities and
results (TESS WP3). The analysis of online initiatives built on these two frameworks to develop an
adapted version of the questionnaire in WP2 and the interview protocol in WP3.
We sought data about online initiatives in order to provide preliminary observations about their
performance and, when possible, about the differences and similarities with offline initiatives. The
descriptions that emerged from the interviews do not allow for a proper comparison or a full
evaluation, but they give some indication of the initial scenarios online initiatives face and the
mechanisms and impacts they make possible. These insights help to refine and clarify questions for
future research.
In order to adapt the TESS methodology to the online initiatives’ specificities, we used the TESS
WP2 assessment framework (Appendix A of the aforementioned D2.2). Some indicators have been
changed or merged, as illustrated below.
For the ‘social’ dimension:



The indicator “Enrolment” was divided into two sub-indicators: “Enrolment” and
“Growth/Decrease”. Particularly, special attention was given to members’ flows by differentiating
the members active merely online, and the ones involved in activities offline.
The indicator “Bonding social capital” was removed because of its focus on face-to-face dynamics
among members, while “Bridging social capital” was used to the extent that previous connections
among members could be estimated, hence removing references to face-to-face meetings.

For the economic dimension:


The indicators “Organizational Effectiveness” and “Total Local Economic Impact” were removed;
the former because governance aspects were included in the social dimension, and the latter because
of its irrelevance in determining the local dimension of online initiatives.

For the technological dimension:


The indicator “Human Capital Externalities” was simplified to including only questions about the
initiatives’ managers’ skills.

Moreover, as already mentioned, we included in the questionnaire part of the research protocol
developed within WP3 for investigating CBIs more qualitatively and in-depth. In particular, the first
part of the questionnaire was changed to investigate the initiatives’ trajectory, motivations, success
factors and governance. Initiatives were also asked to describe how they changed over the last five years,
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with regards to their management, activities, goals and members. These changes are reflected in a sort
of mixed methods approach adapted and targerted to online initiatives.

The questionnaire (see Annex II) was sent to two initiatives and discussed during an online interview
held in June 2016 with a key representative member of each CBI . As illustrated in the following Section,
online initiatives did not provide enough data to fully exploit the methodology, but the questionnaire
proved to be a useful tool for a preliminary and exploratory analysis of these two initiatives.

9.3

A descriptive analysis of two case studies

As mentioned, of the 15 mapped initiatives two initiatives were selected. We initially selected the two
initiatives Freecycle and Atmosfair to study in detail (see Deliverable 2.1), however after initially
expressing their interest into the project, at the time of the interviews they could not confirm their
availability. Also, it was intented to involve more online initiatives but the process was complicated by
the difficulty in reaching initiatives and by the lack of willingness to participate in the study: eight
initiatives were contacted, six declined participating. Finally, P2P Food Lab and European Cycling
Challenge were selected as case studies and interviewed.
European Cycling Challenge (ECC)

The European Cycling Challenge (referred to as ECC, https://www.cyclingchallenge.eu) is a non- profit
initiative that promotes a challenge among European cities: the city that, by engaging its citizens in
cycling, “rides” the longest total distance during the month of May wins. Participants subscribe to the
ECC platform and download the challenge application on their mobile phones. During that month of
May, the application registers the distance the users cover by bike and these distances are aggregated to
the city level. The city that manages to engage the highest number of citizens and the most committed
ones (citizens riding more) achieves the best result. By gamifying the action of cycling, the initiative
offers a powerful tool to cities and citizens to promote the use of bicycles.

In recent literature, cycling has emerged not only as a sustainable form of transport, but also as both an
asset and a result of a good urban planning. The use of the bicycle has been investigated in correlation
with the main social, environmental and economic features of urban contexts, formalising the idea of
cyclists as urban travellers and triggering a number of behavioural studies concerning their choices and
attitudes (Perkins, 2012). Studying the strengths and the contradictions of this collective urban actor
allowed the emergence of new debates about challenges and opportunities regarding their local context
(Freuden-Pedersen, 2015; Cupples 2008), as well as their position within the physical activity and health
debate (Saelens, 2003). Based also on this scientific background, projects focusing on or including
cycling among their areas of investigation and action emerged over the last years: TESS has been one
of those since, among the 63 initiatives investigated, seven (found in five different countries) are focused
on cycling promotion, bike repairing and sustainable urban mobility activism, while four more had
cycling for different purposes among their activities. The ECC has proven to be a particularly successful
project dedicated to cycling and bikers because of its capacity to develop a sustainable model that goes
beyond the funding period and because of its constant growth over the years, as illustrated further below.
The ECC initiative pertains to the transport domain and was initiated in Bologna, Italy. The ECC was
born as an experimentation of the European project CIVITAS MIMOSA, financed by the European
Commission in 2010. MIMOSA involved five European cities exploring new approaches to sustainable
transport. During the project, sixty volunteers in Bologna decided to track the distance they covered by
bike through their mobiles’ GPS and find out who was riding more: the experiment was a great success
- 88 -

TESS Project (Grant Agreement n° 603705)

D 4.2

given the strong appreciation declared by the participants. In 2011, the challenge was replicated
involving seven European cities and enhancing the supporting technology, which started providing a
real-time ranking of the participating cities. The idea proved extremely successful and enticing and kept
running in subsequent years, empowered by the fast spread of smartphones that made participation easier
for bikers, and the management of data easier for the organisers. According to the official ECC rules, it
is still possible to join the challenge without having a smartphone, by manually inserting data on one’s
own account.
The initiative is run by two people working full-time during the months of April, May and June, and
who work part-time the rest of the year. They work on the ECC one day per week in the autumn and
winter months. The three main skills needed to run the initiative are international project management,
ICT skills in order to supervise the platform and to continually improve it and to be a cyclist and possibly
a participant of the ECC itself.

In May 2016, the challenge reached 46,000 bikers in 52 cities from 17 different countries, for a total of
almost 4,000,000 km cycled in one month and with the winner city having logged more than 800,000
km. The success of the ECC shows the innovative nature of online initiatives and how this initiative was
able to gather a large number of participants. On average, each participant rode around 90km during the
challenge. The highest-ranking cities during the last edition were Polish, Swedish, Italian and French.
Using the TESS Track-It!9 tool to estimate the potential CO2e reduction of the initiative, the results show
that the ECC avoided more then 500,000 kg CO2e in 2016, which could, in theory, be replicated each
month throughout the entire year. This monthly avoide emissions figure is equivalent to the emissions
produced by 60 European citizens on average each year and almost 2,300,000 km driven by car.
From a financial point of view, the initiative is non-profit and completely self-sustained: the only
condition for cities to join the challenge is in fact a fee of €1,000 which the ECC uses to continue
developing and expanding the communication concept and the related graphics. Each city develops its
own communication campaign around their participation to the challenge, involving appropriate
stakeholders and shaping the initiative to better suit the local approach to biking and sustainable
transport. The ECC generally recommends cities join the challenge if they have enough time to
adequately promote it or if they already have a strong biking community at the local level, to avoid
wasting this opportunity: the simple participation without consistent institutional support is not enough
to reach the initiative’s final goal, i.e. the promotion of cycling. Moreover, throughout the years it has
been seen that local community of cyclists actively lobby their cities to participate in the ECC after
hearing of it, as happened in the cities of Rome and Naples in Italy.
The main advantage that cities gain by participating is the opportunity to enforce their own campaigns
and communication activities through an international message. A second outcome is the data gathering
and the traceability of bikers’ itineraries: all bikers register on the platform that follows their movements
for the entire month of May through the app on their mobile phones. According to the interviewee, this
data that cities get for free, would otherwise have a significant economic value. This gives city managers
a real-time picture of cyclists’ urban mobility patterns and informs them for better policy and decisionmaking. Data gathered from the cyclists’ profiles is also provided to the city - in order to register, users
are asked for their birth year, sex, postcode and employment status.

The TESS Track-It! tool methodology has been developed in the TESS project taking into account country-specific dataset
in order to calculate the CO2 reduction, according to the local context. Given the ECC multi-country nature, the country selected
to calculate the reduction was the one who performed the highest score during the 2016 challenge, which is Poland.
9
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Another potential benefit of the ECC is that participation may give bikers an avenue through which they
can contribute to better planning and bike-friendly development of their city. It is not possible to verify
whether participants knew each other before registering for the ECC but, according to the organisers, it
is likely that most of them do not have any previous relationship, thus confirming the crowdsourcing
nature of the initiatives and the capability of activating a number of users that, even if sharing the same
locality, are not organised as a collective community. A question that arises is whether participation in
the ECC fosters the reinforcement of local initiatives and/or the creation of new ones. According to the
initiative’s promoters, one of the main strengths of the ECC lies in its trans-national dimension that
enlarges the pool of potential participants and reinforces the appeal of the challenge.
P2P Food Lab

The P2P (Peer-to-Peer) Food Lab (http://p2pfoodlab.net) is a non- profit initiative aimed at promoting
sustainable lifestyles and, in particular, at studying how technology can provide new opportunities for
the local production, distribution and composting of food at the community level. Similar to many other
P2P initiatives, the final goal is to allow people to develop collaborative relationships to manage their
own resources: the solution offered by the initiative is a platform to facilitate the production of food and
the sharing of information by sending a selection of seeds for participants to grow their own vegetables
and allowing them to share data about the process (weather, progress, photos) on the platform. In the
long term, this allows the collection of a relevant dataset of information for people willing to join the
sustainable agriculture community and it improves the opportunities for collaboration and innovative
cross-fertilisation among ideas, experiments and solutions.

The P2P Food Lab is deeply engaged in scientific debates thanks to the active engagement of its
developers. It has positioned itself within the topics of agro-ecology, open innovation and the
knowledge-based economy. Its development involved a highly interdisciplinary team made of engineers,
scientists, citizens, artists, aiming to investigate open systems innovation for ecosystems leveraging and
to build a wide-range collaborative platform starting from an e-laboratory (Funabashi, 2015). In
particular, the project built on the engagement of citizens and on the opportunities offered by citizen
science for an innovative, bottom-up approach to sustainable food systems (Hanappe, 2016). The project
also built on previous studies on alternative farming networks and on the need for enterprises and society
to move towards a more knowledge-based economy, with a particular focus on household gardening
and the social, environmental and economic reasons beyond the phenomenon (Wolfert, 2010; Shupp,
2012).
The P2P Food Lab started in 2012 in Paris as a project of the of Sony Computer Science Lab (CSL), a
research institute funded by the Sony Corporation with the aim of investigating how technology can
support sustainable and fair societal progress. The idea for this specific initiative arose from an exchange
with a community in Bruxelles working on rooftop permaculture gardens, that had started using
technology to measure and maximise their results. This led to the idea of a peer-to-peer community
having easy access to food production and sharing data about this activity, in fact through a “Citizen
Cyberscience” project that relies on participants to set up their own experiments, gather data and
collectively seek the most effective strategies to grow food. The community can use both quantitative
data from sensors and free annotations from participants to build this knowledge base. The average
number of participants is 100 each year and there are no specific criteria required to join the initiative.
It is not possible to know whether participants knew each other before joining the P2P Food Lab, but it
is likely that most of them did not, once more confirming that online platforms allow for connections of
non-exclusive communities of peers.
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Today the initiative is still hosted and financially supported by the Sony CSL but it is independent in
terms of management. While the development of the idea saw the involvement of a pool of researchers,
artists and activists, today P2P Food Lab requires a lean management, with one person managing the
platform and taking care of sending the seeds to the people that register to participate. The three main
skills required to run the initiative are knowledge and awareness of societal needs and challenges,
communication skills to promote the initiative and interact with participants, and high technical ICT
skills as well as agronomic skills, both requiring around five years of education and five to ten years of
experience. The annual cost to run the initiative - not considering labour costs - is around €1,000, where
€300 is the cost of all the seeds provided to the participants and the rest covers sensor devices, servers
and ICT equipment. According to the project manager, participants receive five grams of seeds, which
allow them to grow around 10 kg of vegetables, with a likely savings of €20-30 compared to purchasing
the products through traditional distribution channels, and a reduction of 275 kg CO 2e according to the
TESS Track-It! tool. This result is aligned with the overall TESS results for food production confirming
that regardless of how participants, beneficiaries or users come together as a community, the emission
reduction potential of this activity tends to be low.

9.4

Discussion and conclusion

As anticipated, based on the two cases described in this Chapter, it is not feasible to develop an impact
and comparative analysis similar to the one presented in the previous Chapters for “offline” CBIs. It is
possible, in any case, to outline some preliminary observations, to make some intuitive comparisons and
to identify potential areas for further investigation.

Similarly to off-line CBIs, online initiatives offer a wide diversity of structures, purposes, dimensions
and activities. There are clear differences also between the two investigated initiatives that are not
comparable in terms of origin, activities or size. On the other hand, they share the overall goal to
contribute to the development of a more sustainable world by offering a collective space for
communities of people to come together over a shared goal or lifestyle approach. While ECC activities
are more oriented towards the promotion of values and awareness among the sensitive topic of urban
mobility and planning, P2P Food Lab is, on a smaller scale, directly involved in the provision of goods
and knowledge to shift part of the production system.
With regard to their impacts on GHG emissions, the two initiatives are positioned at the two extremes
of the distribution of offline CBIs in terms of carbon reduction. P2PFoodLab is in fact aligned with
small-scale food initiatives that generate low level of carbon reduction, well below the average of CBIs
active in the provision of food analysed in the TESS project (see Deliverable 2.4). ECC impact on carbon
reduction is, on the contrary, far higher then the average of CBIs active in the transport of persons.
Results about more online initiatives would be needed to be able to obtain more general and comparative
findings about the environmental impact of online and offline initiatives.

Both P2PFoodLab and ECC have strong ethical motivations, as well as for most of the ‘offline’ CBIs
which were investigated during the TESS project. Previously identified as a shared feature among online
initiatives and as a common marker with non-online initiatives, the strong ethical motivations as a basis
for their activities and the drive towards the diffusion of new lifestyles clearly emerged from both the
case histories. The most distinctive trait shared with offline CBIs is the aggregation of their members
around a strong shared goal and the need to compensate for something that is currently not available at
a societal level.
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The most relevant feature both initiatives have in common is the ability to take advantage of the online
platform to manage their activities and the relationships with users. In particular, the two cases show
how a very small team can initiate and support a large and active community. The online platform
permits potentially to reach a larger group of people, and possibly more substantial achievements. In
this last respect, ECC and P2PFood Lab present two separate models of community aggregation: in the
first case, in fact, ECC draws its members from alreasy established communities of cyclers, while
P2PFoodLab crowdsources its users from the public at large. Moreover, what is particularly relevant
and interesting is the use by ECC of what is generally referred to as “gamification”, ie. its ability to
solicit the active participation of users by making this participation entertaining and fun. This is a
peculiarity of online initiatives and an opportunity for them which deserves further investigations.
An important consequence of online initiatives’ ability to reach a potentially larger community of users
through a minimal and more focused effort in terms of human and economic resources, is their advantage
in terms of their financial sustainability, with respect to offline initiatives.

Nevertheless, more in-depth investigation of online communities is needed, which goes beyond the
scope of this deliverable and the possibility offered by the information collected during the TESS
project. The aim of this chapter has been instead to outline a methodological framework for investigating
online community initiatives, by adapting the methodology developed in the project to their
peculiarities. This methodology could be further refined in order to adapt to the peculiar composition
and identity of online initiatives. The very high variance of the number of online initiatives members
would require a segmentation of said initiatives according to the nature and size, and a customised
analysis for the different segments.

This preliminary analysis disclosed a set of potential future research questions, including the following:
how does the use of ICTs affect these initiatives’ persistence as compared to face-to-face initiatives?
Does it impact their growth and their capacity to reach their goals? What are the main features of ICT
tools that impact initiatives’ evolution? Are online initiatives capable of reinforcing a sense of
community among users and/or creating new local or trans-local communities?

Online initiatives are expected to increase in number over the next years, and many face-to-face
initiatives are progressively integrating their management systems with ICT tools and/or social media
which, in many cases, is becoming essential to their own persistence. This offline to online transition is
as well worthy of a deeper investigation, along with the research questions outlined by this preliminary
research.
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APPENDIX I: Short biographies of stakeholders
LILIANA AGHIORGHICESI, President of the Federation of Small and Medium Businesses in Suceava.

She started her business in 1994 while researching the market opportunities. She oriented towards a field
that offered the chance to refine her management skills and a means of promotion. The acquired
experience enabled her to combine the communication skills and fervent desire to learn thus making the
job as a sales person an important part of her life. She gradually developed a successful business that
has brought her huge satisfactions and accomplishments. The present economic situation of continuous
change has largely contributed to her involvement in the local and national Romanian Business
Women’s Group. In 2007 she helped setting the foundation of the Business Women’s Group of the
district of Suceava. She is also a co-founder of the National Romanian Business Women’s Group as part
of the Medium and Small Businesses Group. All previous business accomplishments set the path for
taking on the mentor assignation for the Romanian Business Women, a unique opportunity for her to
enable women to take on new projects and business ideas as well as helping them to be aware of their
self-worth.
The professional experience as well as the involvement in the management of the local and national
Romanian Business Women’s Group helped her become aware of the fact that women need
encouragement, support and recognition of their abilities. They need to trust themselves so that they are
able to take up new challenges in spite of inevitable failures that may come in their way. An important
part of her activity targets the guidance of the Romanian women, especially of the young ones, in order
to be able to start their own business in the present-day Romanian economic and social context.
MASSIMO ALULLI, PhD in Political Sciences at the Italian Institute of Human Sciences (Florence).

He works for the Research Department of ANCI, the National Association of Italian Municipalities. He
taught in the Master on Participatory Processes Building at the Italian Institute of Human Sciences, and
at the Cornell University, City and Regional Planning Department. He wrote many papers and
publications about urban policies and local governance, with a specific focus on the metropolitan
dimension.
ANONYMOUS, 37 year-old male political and social activist in Rome.

Media and communications expert as well as an activist involved in various political- and social-oriented
CBIs in Rome. Past experience includes communication and public relations work with publishers, local
government and non-profit organizations. His work with social movements includes connecting
immigrants to free professional services such as lawyers and labour and immigration experts, free
language and literacy courses for immigrants and local residents.
PAMELA CANDEA, Consultant and facilitator, Managing Director of The Surefoot Effect.

Pamela has been working to promote a sustainable society actively since returning to a cherished
ambition after a long career in the commercial world in 2007. She now works with community, public
sector, and commercial organisations to help bring about change using values-based methods. She has
been working with Carbon Conversations since 2009, and is a Designated Trainer and Commercial
Facilitator. Pamela is also a Common Cause Fellow working with WWF Scotland to further the
understanding and application of this work.
People are at the heart of her work. She believes that whilst infrastructure and technology matter, it is
the whole-hearted commitment of people that is the essential ingredient for change. When people have:
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space to think, time to explore motives and feelings, and leadership that inspires…they create their own
paths towards positive, long-lasting change.
Pamela is an active member of Transition Stirling and is a member of the Scottish Communities Climate
Action Network steering group.

ESTHER CARMEN, Environmental Sociologist, Centre for Environmental Change and Human
Resilience, University of Dundee.
Esther Carmen is an environmental sociologist with a diverse career spanning biodiversity conservation,
environmental policy work and community development. She currently co-ordinates the “Scottish
Borders Climate Resilient Communities Project”, aiming to help the most vulnerable people in Scottish
Borders communities identify local actions to increase their resilience in the face of climate change
impacts.
After a degree in Zoology, Esther began her career working for the UK’s Environment Agency, working
with fishing communities on wetland biodiversity and fisheries management. She then took her expertise
to Cambodian fishing communities, fostering community-based natural resource management through
knowledge exchange and capacity building. Coming back to the UK, she re-engaged with academia and
took up a position with the Centre for Ecology and Hydrology working on several research projects
focused on science-policy interaction and participation. Her latest turn, building on her extensive
experience with engaging communities in environmental management, uses action research
methodology to help rural Scottish communities deal with the impacts of climate change.

DARIO CARRERA, Founder of The Hub Roma, Co-founder of The Hub Milano, Researcher in Social
Innovation.

PhD in Social Innovation and Public Management, title of thesis “Creating social entrepreneurs. From
civil society movements to social innovation: the role of the social enterprise incubators and centres for
social innovation”, at University of Rome “Tor Vergata”. Co-founder of the accelerators for social
innovators Impact Hub Milano and founder of Impact Hub Roma (www.impacthub.net). In 2013-14
Member of the Italian “Groupe d’Experts de la Commission sur l’Entrepreneuriat Social (GECES)”,
appointed by the Italian Minister of Labour and Welfare. In 2012 advisor of the Italian Minister in charge
for Education and Innovation, consulting on the issues related to the Digital Agenda for Italy and the
adoption of national policies and initiatives for digital skills, ICT for social change and social innovation.
Former President of Italian Social Innovation Network (I-Sin), 2012-13. Curator of The “Italian Social
Innovation Agenda” (Ministry of Education), “Social Innovation Cities” (European Maker Faire Rome) via co-design and co-creation processes. Member of Solidarity Finance association
(www.finansol.it). Member and coach of Liberi Nantes, a sports association made up of refugees and
forced migrants (the association is supported – free of charge - by the UNHCR).
FEDERICO DEMARIA, Operational member Research & Degrowth.

Federico Demaria is an economist working on ecological economics, political ecology and waste policy.
He obtained a full scholarship and an IB certificate in the United World College of the Adriatic in 2003.
Afterwards he was trained as an economist in the Faculty of Political Science at the University of
Bologna (Italy). In 2006, he spent one year working with Professor Alain Caille at the University of
Nanterre (Paris X) on anti-utilitarianism in social sciences. He then wrote a final essay titled ‘Happiness
and Economics: the importance of social relations’ with Professor Mauro Bonaiuti. He has a Masters
degree in Environmental Studies (Ecological Economics) from the Autonomous University of
Barcelona. Currently he is a PhD student working on waste and environmental justice. He is a member
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of the ‘Ecological economics and Integrated Assesment Unit’ at the Institute of Environmental Science
and Technology. He has studied cost-shifting, in particular toxic waste dumping (Case study:
shipbreaking in Alang – India). He is now working on waste-pickers, both in the South and North.
Current research focuses on the (unequal) distribution of benefits and burdens linked with social
metabolism processes.
FLORIANA FERRARA, Environmental engineer and environmental consultant.

Expert in environmental assessment, including strategical environmental assessment, and sustainable
development policies and measures, also referred to natural disasters risk management. Active in the
promotion of energy saving and energy efficiency.
NIKI FRANTZESKAKI, Senior Researcher and Lecturer, Dutch Research Institute for Transitions.

Niki Frantzeskaki holds a PhD on ‘Dynamics of Sustainability transitions’ from Delft University of
Technology and is an Associate Professor on Sustainability Transitions Governance at DRIFT, Faculty
of Social Sciences at Erasmus University Rotterdam. She is working at DRIFT since 2010 where she
researches contemporary sustainability transitions and their governance across Europe (UK, Greece,
Italy, the Netherlands) and in developing countries like Vanuatu, Ghana, and Honduras as well as in the
USA. She is coordinating research on environmental governance, transition management and urban
living labs for urban sustainability transitions by leading and being involved in a portfolio of research
projects including: URBES, ARTS, IMPRESSIONS, GUST, RESILIENT EUROPE, ENABLE and
SUSTAIN.
NARESH GIANGRANDE, Transition Network.

Co- founder of Transition Town Totnes (TTT), the first Transition Town and Transition Training,
Naresh has been involved in designing, running and evolving many of the events, groups, and trainings
that have been at the heart of the enormously successful Transition Towns project. He has delivered the
Training for Transition, Transition Talk Training, Train the Trainers, and Transition training for Local
Authorities and organisations to hundreds of participants in 11 countries. As one of the Transition Town
founders he has given dozens of lectures and interviews, and spoken at many conferences and other
public events. He set up and coordinated the energy group of TTT, and is currently a director of TTT
ltd. prior to Transition Towns he has lived and worked in an eco community, was Managing Director of
a small to medium sized enterprise, and a gaffer in the film industry. He has also taught meditation, has
a chemistry degree from the University of Pennsylvania, was an Eagle Scout, and is father to two lovely
daughters.
ANDY GOLDRING, Co-ordinator/CEO, Permaculture Association UK; Permaculture Teacher, Leeds
Permaculture Network.

Andy Goldring is a permaculture teacher and activist living and working in Leeds. He is CEO of the
Permaculture Association, a UK-wide membership organisation supporting “people to learn about and
use permaculture […] to make a better world for all using nature as our inspiration”.

Since attending his first permaculture design course in 1993, he has applied permaculture design and
methods to both home-level and community-level projects as well as contributing to national projects
through the Association. He is an active teacher for the Leeds Permaculture Network and regularly
contributes to books, magazines and websites on permaculture and related fields. His most recent work
with the Permaculture Association has involved developing a national demonstration network of over
120 permaculture projects across England and Scotland. He also oversaw the initiation of the
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Permaculture International Research Network (PIRN) – an international network of over 700
permaculture researchers in 60 countries.
ANGUS HARDIE, Director, Scottish Community Alliance.

Angus has a background in social work and community development. He co-founded the Scottish
Community Alliance whilst working as Director of the Development Trust Association Scotland.
The Scottish Community Alliance is leading the campaign for a strong and independent community
sector in Scotland. It was initiated in Jan 2007 by an informal coalition of four national community led
networks. It has now grown to encompass 18 community networks which engage with over 2000
community based organisations and enterprises located the length and breadth of Scotland. Together
these have: well over 100,000 individual members, employ 5,500 staff, engage 20,000 volunteers, own
or manage 250,000 hectares of land, own or manage hundreds of buildings of all shapes and sizes and
have a combined annual income of £600 million.
The Scottish Community Alliance’s overarching aim is to help the community sector in Scotland to
develop its own distinct identity and voice so that it can campaign effectively on a wide range of issues.
It has two main functions – to promote the work of local people in their communities and to influence
national policy development.
JELTE HARNMEIJER, James Hutton Institute and SCENE Consulting.

Jelte grew up in sub-Saharan Africa, and lived and worked in Australia, Greenland, the Himalayas and
the Pacific Northwest before moving to Scotland.

Jelte is a systems thinker and practitioner who strongly believes in integrating research with
implementation, particularly when it comes to pressing challenges such as food and fuel poverty,
inequality, and global climate destabilisation. In this spirit, Jelte specialises in studying and delivering
distributed low-carbon energy solutions. His work at the James Hutton focuses on building out the
Institute’s renewable capabilities.

Jelte is also the Director at Scene Consulting, an Edinburgh-based social enterprise that helps
communities generate their own renewable energy across the globe; and a fellow at the University of
Edinburgh’s Carbon Management Programme through the Schools of Business, Economics and
Geoscience.
Jelte is a contributing member to the United Nations Sustainability4All initiative (SE4All), the UK
Community Energy Coalition (CEC), the Scottish Government Community Renewable Implementation
Group (CRIGS), the Scottish Community Energy Coalition (SCEC), the Cross-Party Group in the
Scottish Parliament on Renewable Energy and Energy Efficiency (SPREEE), and the Association of
Carbon Professionals (ACP).
In his spare time, Jelte likes playing squash, or heading out into remote areas to collect wild mushrooms
and think about epistemology and the philosophy of science.

TOM HENFREY, Senior Researcher and Learning Programmes Coordinator, The Schumacher Institute.

Dr. Henfrey is Senior Researcher and Learning Programmes Coordinator at The Schumacher Institute
for Sustainable Systems in Bristol, UK and a Research Fellow in the Centre for Ecology, Evolution and
Environmental Change (cE3c) at Lisbon University.
Dr. Henfrey received a doctorate in Environmental Anthropology from the University of Kent in 2002.
He has served as a lecturer in Anthropology at Durham University, and as a researcher in Durham
University’s Energy Institute and the Centre for Social Justice and Community Action. His doctoral
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thesis was based on two years of fieldwork on indigenous resource use and associated knowledge
systems in Guyana, which later fed into the development of the monograph ‘Edges, Frontiers and
Fringes’, due to be published by Berghahn books.

Currently Dr. Henfery’s research occupies the interface of research and grassroots sustainability action,
particularly in permaculture, Transition, and community energy. He co-founded and co-coordinates the
Transition Research Network, is an active member of the Permaculture Association’s Research
Advisory Board, is Knowledge and Learning Coordinator for the ECOLISE EU-wide network of
community-led sustainability initiatives, and is a worker-director at Northern Community Power, a
Community Interest Company that works at the interface of renewable energy and community
development.
HEIKKI KARPPINEN, Customership manager at Finnish Forest Centre.

Mr. Heikki Karppinen is currently the customers manager at Finnish Forest Centre, a governmentfunded organization advancing forestry. He has a long career in enhancing wood energy development
in Finland including also being involved as an expert in establishing energy co-operatives producing
heat with wood. Besides his current post, he has been working in various bioenergy related tasks in the
Finnish Forest centre in past, such as leading several bioenergy development projects, particularly in the
local area and being involved in several national and international projects, designing different forest
and bioenergy related development plans and programs such as the Regional Forest Programme for
North Karelia, and working as the leading bioenergy expert for whole Finland in his organization.
GUNTER KRAMP, Board Member of the SoLaWi Kassel e.V. (Community Supported Agriculture) in
Kassel, Germany.

Gunter Kramp studied Computer Science from 1992 to 1995, and has been an activist in several social
movements, especially the anti-nuclear movement. In 1996 he founded an organic food-coop and was
actively involved in it until he begun to study again. As a Master of Mechanical Engineeringhe started
working as a Developer for Solar Thermal Collectors. In 2011, Gunter started SoLaWi Marburg together
with some friends. SoLaWi Marburg is a Community Supported Agriculture project that now has around
300 Members and can provide up to 200 adults with vegetables. Today he is involved in the Community
Supported Agriculture in Kassel and works as a consultant for social businesses, especially in the food
and housing sector.
http://www.solawi-kassel.de/kontakt/

VITTORIO LEPROUX, Expert in international cooperation, fair trade, social business. Member of Board
‘Commercio Equo’, former director of ‘AltroMercato’ (Fair trade).

Vittorio Leproux has more than 10 years of experience with Fair Trade and Social Business initiatives
in developing world, and in Italy. He was a member of the Board of Directors at Equo Garantito, the
Italian Network of Fair Trade Organizations.
Until December 2013, Vittorio Leproux was member of the Board of Directors at Ctm Altromercato,
the main Fair Trade organization in Italy and the second worldwide and until April 2013 he was the
President of Pangea - Niente Troppo, the main Fair Trade organization in Rome.

From 2010 to 2013 he managed EU projects for the development of Fair Trade and sustainable fashion
supply chains in India, Nepal and Vietnam. From 2006 to 2009 he managed, as general coordinator, the
project “Città dell’Altra Economia” (City of Alternative Economy) of the Municipality of Rome to
promote responsible consumption and sustainable productions.
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https://www.linkedin.com/in/leproux
PAOLA MARZI, Officer at the Municipality of Rome, Dept. responsible for Urban gardens and
allotments - Ufficio Orti Urbani.

\Paola Marzi is the public official responsible for the Dept. for Urban Gardens and Allotments (Ufficio
Orti Urbani) of the Municipality of Rome. She holds a degree in Natural Science, and she works for the
Municipality of Rome since 1997. Within the Municipality, she collaborated with the Dept. of the
territory (1997-2001), the Dept. for the Environment (2001-2008) and the Dept. for Agriculture (2009
– present). She is responsible for the Ufficio Orti Urbani since 2012. She drafted the Regulation for
Urban Gardens and Allotments of the City of Rome (approved by the City Council in 2015) and she has
developed numerous relations with activists in the City: her office constitutes the bridge between
activists and the public administration. She has participated to different EU funded project on Urban
gardening and is currently in charge of the ENPI CBC Med project Sidig-Med (involving the cities of
Rome, Barcelona, Mahdia and Amman). She has a deep understanding and knowledge (also from an
historical and administrative point of view) of all the issues related to urban agriculture in Rome.
\Furthermore, she is an expert of projects that aim at stimulating processes of social inclusion and
environment protection through urban agriculture.
JASON NARDI, Advocate for social justice, ethical finance and communication rights.

Jason Nardi is an advocate for social justice, ethical finance and communication rights. He works for the
RIPESS - Solidarity Economy Europe network as general delegate. An active member of the
International Council of the World Social Forum, he has been organiser for Terra Futura (Italian yearly
event on SSE with more than 50’000 participants) and has co-created Zoes.org– the first Italian social
network for SSE. With a background on Communication and media (Princeton University, USA and a
Master’s degree at the University of Florence), he has been director of the Italian centre of
Oneworld.net– Unimondo (www.unimondo.org). Recently he’s been working on an app to map
European fiar trade, ethical finance and solidarity economy initiatives (Go-fair.eu) and on a game on
Ethical Banking. Jason is currently on the board of the Italian Ngo COSPE (cospe.org) and of an organicfair catering cooperative (zenzerocooperativa.it), as well as coordinator of the Social Watch Italian
coalition. In his hometown, Florence (Italy), he’s promoting the CSA (GAS) network and Solidarity
Economy District. He’s also a trainer on Solidarity Economy topics and co-founded Solidarius in Italy
(solidarius.it), a research-consulting organisation to help develop solidarity economy networks, part of
a Brasilian based international network (Solidarius.net).
NARCISA NENEC, Senior adviser at the Suceava County Council, employed within the Directorate for
projects management.

Her professional formation is in engineering and she started the career involved actively in the private
sector, first as an investor and then as a manager of a company owned by a Belgian investor in Romania.

As the time was elapsing, her interest in the public sector and the projects financed by EU has grown
and, since 2006, she began applying the knowledge acquired previously, to investing the EU public
funds available for the Suceava Municipality City Hall in the local projects designed for local sustainable
development. Since 2014 she is employed by the Suceava County Council and works in the Directorate
for projects management.

She was involved in planning and implementing projects for: i.e. sustainable transport measures
(“CIVITAS SMILE” – FP6 Research and Development, MIDAS - Europe Smart Energy (IEE), “EVUE
Electric Vehicles in Urban Europe” - URBACT II, “Electro-mobility – electric vehicles for a green
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municipality” - Swiss-Romanian Cooperation Programme, “The priority road axis – Iași – Suceava” in
progress of preparation to be submitted under the ROP 2014-2020), local markets sustainable
development – for economic growth and jobs creation (“Sustainable urban markets” - URBACT II),
energy efficiency and clean energy (“Action Plan for Sustainable Energy” of Suceava Municipality Swiss-Romanian Cooperation Programme), cultural and technical exchanges across the EU borders
(“Medieval Jewellery: Soroca, Khotyn, Suceava fortresses”, “The use of European experience in the
fight against soil erosion” and “Improving the ecological situation of basins of Prut and Dniester by
improving sewage treatment systems in Chernivtsi and Drochia” – JOP 2007-2013).
She is also involved in the N-E Region working group for the RIS 3 elaboration and she is a member of
the JOP Joint Monitoring Committee.

GIAMPIETRO PIZZO, President of Microfinanza S.r.l. and of the Italian Network on Microfinance –
RITMI.

Economist, expert in microfinance and social finance, he has a thirty years international experience
working with cooperatives, credit organizations, institutions of rural finance and microfinance. He is
one of the founding members and President since 2007 of the company Microfinanza srl. He is president
of the Italian Network on Microfinance - RITMI.

Between 1987 and 2003 he worked in several development cooperation programmes in Africa and Latin
America. Between 2003 and 2008 he was the coordinator of the Technical Unit for Internationalization
created by the Italian Ministry of Foreign Affairs, where he worked on territorial development,
internationalization policies and euro-Mediterranean partnership. He currently coordinates a group of
experts operating in the fields of research, education and technical assistance for microfinance
organizations, banks, research institutes, local authorities and European institutions.
RITA PORKKA, Chairman of the board, Villages of Northern Ostrobothnia.

She is active village member in her own rural village, located 50 km from Oulu, and now leading also
regional village development project as an employed village-activist. She has more than 10 years career
in managing various projects related to grass-root/local democracy.
CHRISTIAN RÖßLER, Team member of the Deutsche Vernetzungstelle Ländliche Räume (DVS)
(German networking centre for rural areas).
Christian Rößler is working for the network on rural development “Netzwerk Ländliche Räume”, which
is funded by the European Agriculture Fund for Rural Development (EAFRD). The network aims to
support actors in rural areas to sustainably improve livelihoods in rural areas, support villages and
regions and foster environment protection as well as supporting agriculture and forestry. They regularly
organize events and trainings to support and connect actors in rural areas and provide a dataset of bestpractice-examples of interesting projects.
TYTTI TUPPURAINEN, Member of Parliament (Social democrat).

Before becoming a Member of the Finnish Parliament, Tytti worked as a R&D Coordinator for the Oulu
University of Applied Sciences, Oulu UAS School of Music, Dance and Media. Tytti has also had
various tasks with House for Sustainable Development: Project Manager and Public Relations, and CEO
for Oulu Ekotuote Ltd. (Recycling and Environmental Waste Management)
http://tytti.info/in-english/
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CHRISTOS ZOGRAFOS, Senior Researcher at the Institute for Environmental Science and Technology.

Christos Zografos is an environmental social scientist. He currently co-ordinates the ‘European Network
of Political Ecology’ (ENTITLE) project, which is funded by the European Commission’s 7th
Framework Programme (FP7) Marie Curie Actions. He is also a Visiting Lecturer for masters
programmes at the University of Edinburgh (UK) and Masaryk University (Czech Republic), and has
delivered lectures for several other universities in Europe and Latin America. Before his current post,
he worked as a Senior Postdoctoral Fellow with the FP7 ‘Environmental Justice Organisations,
Liabilities and Trade’ (EJOLT) project. Prior to that, he was the Scientific Co-ordinator for the FP7 SSH
research project ‘Climate Change, Hydro-conflicts and Human Security’ (CLICO), and before that a
Lecturer in Environmental Economics at the Scottish Agricultural College (currently SRUC) in
Edinburgh, UK. He has a PhD in Environmental Sciences (Universitat Autònoma de Barcelona), a
Master of Advanced Studies in History & Economic Institutions (Universitat Autònoma de Barcelona),
an MSc in Ecological Economics (University of Edinburgh) and a BA in Business Administration
(Athens University of Economics & Business).
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Appendix II: Questionnaire for the assessment of online initiatives
Introduction to the project

TESS (Towards European Societal Sustainability) is a European research project focused on grassrooted, community-based, environment friendly initiatives. TESS team brings together 8 partners in
6 European countries to research the social and environmental impacts of community-based
initiatives. The aim of TESS is to answer two main questions: how do initiatives like yours help
efforts to reduce greenhouse gas emissions and contribute to broader sustainability, and how can
policy makers encourage the emergence and success of initiatives like yours? More information
about the project can be found in the attachment and on the project website: http://www.tesstransition.eu/

The TESS partners have compiled a list of community-based initiatives active in food, energy,
transport and waste in several regions around Europe. A special section has been dedicated to the
“on-line initiatives”, grassroots, sustainability-oriented initiatives that have the characteristic to be
managed and implemented mainly thanks to the Internet. Those initiatives fully exploit the
possibilities offered by Web2.0 instruments to connect a great number of people and ask them to do
a simple action that – thanks to the network effect – can have a great impact.
One of the initiatives that we selected to take a further step in our research was yours (Xxx). Xxx is
a great example of exactly this kind of process, as over the years it has produced a significant impact
in Xxx domain.

To allow us to understand and illustrate how initiatives such yours emerge and thrive, please fill in
the following questionnaire. Some sections have already been filled in by our research team, through
public information available on line. Please check those sections.
SECTION 1. GENERAL INFORMATION
1.

Official name of the initiative

3.

Address/location of the initiative

2.
4.
5.
6.
7.
8.
9.

Type of organization
Link of the initiative

Name of the interviewee
Sex of the interviewee

Age of the interviewee
Role in the initiative

Since when the interviewee has been involved with the initiative

10. Please provide a short description of the initiative and a brief history

11. Please if any relevant changes occur over the last five years (management, activities, number of
members), describe and explain.
12. Which area is the initiative active in among the ones investigated by TESS (food, transport,
waste, energy)?
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13. Is your initiative part of a network or part of a larger initiative, please briefly describe
SECTION 2. COMPOSITION
14.
Do you accept anyone who wants to join your initiative or do you have specific criteria or
procedure for new members/people to join, as listed in the table below?
Members’ eligibility based on criteria

Y/N

Formal enrollment (simple subscription – no fees, just sign up)

Y/N

IF YES, how much (and how often) (e.g. 1£ per year)

€/£ and frequency

Membership fee

Interview / any type of screening and selection process

Informal / no rules (anyone who wants to join is welcome)
Other (please specify)

Y/N

Y/N

Y/N
…

(If (from the previous question) there’s any kind of formal subscription or membership, continue with
question n. 15, otherwise SKIP to question n. 17)
15.
16.

How many people officially registered/joined?

Do you have vital statistics about users’ (age, gender) and about user’s flow over time?

17.
How many people are working for the initiative, and how many person hours every month on
average do you estimate these people contribute to the initiative’s activities?
18.

How many of those volunteer10 their time collaborating with the initiative?

20.

How many people participate physically (both volunteer and employed)?

19.
21.

How many people participate on-line (both volunteer and employed)?

How many person hours every month on average do you estimate volunteers contribute?

22.
In relation to people volunteering in/for the initiative: how much do you think it would cost
monthly to cover the free labor that they do/you receive in the initiative?

23.
As far as you know, before joining the initiative, how many people were previously
friends/already knew each other? Please answer according to the following scale:

10 We

mean people who freely give their time as opposed to those who may be employed by the CBI.
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a.

Almost none/ None at all

c.

About half (≈ 50%)

b.
d.
e.

24.

D 4.2

Less than half ( < 50%)

More than half ( > 50% but < 100%)
Almost all (≈ 100%)

Could you please describe the initiative situation 5 years ago (goals, organization, participants)?

25.
If the numbers of people participating, volunteering and/or employed are different from the
recall data 5 years ago, could you please explain why do you think this change has occurred, by filling
the table below.
# People registered/subscribed (if applicable)

Total #

Total #

# People actively participating in the initiative,
and # males/females

# Person hours/month contributed by those actively participating
# People who volunteer their time (if applicable)

# / % Males

# / % Females

Total #

Total #

# Person hours/ month contributed by those who volunteer time (if applicable)

Total #

# People participating physically (volunteer and employed)

Total #

# People employed

Total #

# People participating on-line (volunteer and employed)
# (estimation) of Beneficiaries

# Employees you think you will have 5 years from now?

Total #
Total #

Total #

26.
Do you consider the needs/desires of the local area community/population11 where your
initiative is active as relevant to your activities, strategies, decisions? (Y/N)
a.
If YES, What do you (as an initiative) do to engage the local community12 in order to elicit what
their needs/desires are, and how often?
b.

IF NOT, shortly describe WHY?

Please let us understand the initiative’s relationship with off-line communities: in urban areas the local area will be the
immediate surrounding neighbourhood, in case of more sparsely populated rural areas, the local area is the municipality.
11

E.g. organizing meetings and assemblies with the local community, running surveys and questionnaires in the neighborhood,
etc.
12
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SECTION 7. INNOVATIVE EFFORT
Please tell us about the extent you engage in innovative activities, by answering to the questions in
the table below13
In in your activities….

Describe…

27.
Have you created any new goods/services/markets (or
market segments)? Do you feel the initiative responds to a demand
which was unfulfilled? Do you offer anything which was
unavailable? Do you created an alternative form of providing goods
and services?

What did you create? How did your activities
change? In what ways does it differ from
existing provision/activities/models, and from
your (former) competitors?

28.
Do you feel the need to introduce/implement (radically)
different or new products/services/technologies/processes/
organizational models or any kind of innovation?

What and why you feel this need? Why or
how would this be innovative?

29.
Are you testing innovations, applications and innovative
products/services/processes/organizational models developed by
others?

What are you experimenting on? Why is this
innovative?

30.
Do you perceive those [innovative] efforts to be
acknowledged by other organizations as relevant/useful/worth the
effort/fundable/something that should be improved, diffused, etc.?

Can you give us an example of how, who,
why?

31.

What you patented?

Did you apply for patents? Did you register any patents?

32.
Are you collaborating with any other organization in these
activities? Are you part of a wider network of collaborating
innovators?

With whom are you collaborating? What
networks are you involved in? What are you
developing?

33.
Are there other organizations that are using your
innovation(s)? Has there been any replication in other places, sectors
of what you are doing?

Which products or services are being
utilized/implemented by others and who is
doing so?

34.
Can you indicate the 3 highest skills needed to run the initiative, and provide information about:
the number of people with those skills; the years of education needed to obtain those skills; the years of
experience to obtain those skills; the salary or market price for those skills.

The way this table is structured follows a logical framework that if the first question on the left is answered positively (i.e.
yes response) then the next question on the right hand column is asked. If the answer to the first question on the left is no, then
skip the right hand column question and proceed to the next numbered question below.
13
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SECTION 8. BENEFITS
35.
What are the 3 main/typical/most important, tangible and marketable goods or services that
individuals receive from the initiative? Please list [+ provide quantity produced per year for each
product]. N.B. for initiatives dealing with waste, please give 10-15 examples of recycled/reused items.
36.
37.

What do they (monetary) pay for this?

How much they would pay for this in a comparable similar/open/standard market?

38.
Considering all the tangible and marketable goods or services that individuals receive from the
initiative (not only the 3 previously mentioned), what is the total value of goods and services your
initiative produces/provides annually14?
39.
What is the total quantity/amount of goods and services your initiative produces/provides
annually?
40.
How much do you estimate that your beneficiaries save annually as a result of your project
activities?15
SECTION 9. PRIORITY GOALS AND ACTIVITIES

Please provide information about what your aims are and how do you perceive their degree of
achievement, by answering to the following questions and filling in the table below.
41.

Is each of the objectives listed in the left column, relevant for your activities (Y/N).

43.

To what degree do you feel you those objectives have been achieved to date? (from one to ten).

42.

For those with YES: How important is each objective/aim for you? (from one to ten).

44.
Finally, we will ask to rank the 5 areas (environmental, economic, social, political, and
technological) from the most important (5), to the less important (1).

In case you are not able to estimate the total value/amount, please provide any other figure about: quantity and typology of
goods delivered, quantity and typology of services delivered, resources (or access to resources) provided for free, etc.
14

This question aims at estimating the reduced economic leakage as a result of financial savings made by all the CBI
beneficiaries: money that is now being saved and retained in the local area that beneficiaries would previously have spent
on goods or services bought in from outside the area. For example, beneficiaries may now be spending less on energy bills
as a result of insulation measures or installation of PV panels etc.
15
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Environmental

CBI Aims/Objectives

Is it
relevant?

How
important

Degree of
achievement

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

…

Combating climate change: reducing
greenhouse gases/offsetting emissions

Using natural resources more efficiently.
Reducing waste.

Raising environmental awareness among
members/local community/population

Social

To stimulate/promote social
interaction/networking between participants
and with the local community

To involve/help/integrate/reach a diversity of
beneficiaries (in terms of class, ethnicity,
gender), including disadvantaged people
To enable participants and the local
community to have more capabilities to
improve their daily lives

Political

To mobilise people towards a shared political
goal (e.g., to promote social/political change
and influence the political agenda, etc.)
To build/strengthen a network of
engaged/similar initiatives/communities

To build/support/create/engage a network of)
other (political) actors/organizations/
institutions
To develop/experiment/demonstrate a wellfunctioning business/organizational
model/strategy

Technological

Economic

To deliver material benefits to participants
(i.e. quality goods and services at lower
prices)

To revitalize the local/community economy
(e.g. creating new jobs, revitalize deprived
areas, improve local economic activities, etc.
and/or to improve the self-sufficiency of the
local community)

To create/improve/diffuse innovations,
products and services to respond to a demand
which is unfulfilled in the market
To provide learning occasions/infrastructure,
diffuse skills/knowledge and/or to enhance
the skills of participants
To promote new/different/more sustainable
behaviors, life styles, social practices
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SECOND PART OF THE QUESTIONNAIRE
1.
Regarding the initiative’s total monetary budget for the past 12 months (fiscal year 2015), please
list your financial sources and their amount in the table below.
Sources

Number

..

N/A

Fees/Subscriptions/Membership’s dues

..

Sales of services (produced by the initiative)

..

Sales of goods (produced by the initiative)
Cash donations, inheritance, etc.

..

(Public) grants

...

(Private) sponsorship

...

Total revenues

...,00 €

Other (…)

2.

€ or %

..

N/A

N/A

…

…

…

N/A

N/A

Do you cover your costs?

If yes: what is your surplus (fiscal year 2014)? How do you allocate your surplus (see table below)?
If no: what is your deficit? How do you cover your deficit?
The surplus (if any) is:

Re-invested in the initiative itself (%)

€ or % …

Shared among members (%)

€ or % …

Savings (%)

Other (please specify)

€ or % …

€ or % …

3.

Could you estimate your overall costs? (Euros or % of the total Cash in-flow for the period)

a.

Labour costs

4.
b.
c.

d.
e.
f.

g.

How much of your overall costs, go to cover:

Rent of land, office, spaces (overhead on-site management costs)
Capital goods (e.g. tools, machinery, etc.)
Administrative costs

Fundraising activities

Consumable inputs (for the production of goods and services)
Other (please describe)
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5.
Does the initiative receive material (good and services) donations or loaned assets? Please fill
in the Tble below with an approximate amount of their market value (how much would you have to
spend if you had to purchase these assets/goods?)
Assets donated and/or loaned

Approx. yearly market value €16

Land, office, spaces

Other capital goods (e.g. tools, machinery, etc.)

Consumable materials (e.g. inputs used for production)
Services, utilities
Other (specify)

Please estimate the annual value of what this would cost if it had not been donated – e.g., if office space is given for free,
please guess at how much a similar space would cost in monthly rent; if tools or heavy machinery is used for free, can you
please estimate how much it might cost to rent per month?
16

- 113 -

