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0O Absr act

This report c onsth53 Sotid svaluateon frameworkob, | ew hfii Oc h
main outcome of T a s k5.3fiSocial evaluation frameworko.

The purpose of this report is to describe the evaluation framework that will be used to
assess the performance and impacts of all solutions implemented in MAtchUP project
interventions in the three Lighthouse cities (Valencia, Dresden, Antalya). The social
objectives of the project provided the frame for the evaluation framework as the
progress towards those goals will need to be assessed after two years of monitoring of
project demonstration actions. On the other hand, all 140 MAtchUP demonstration
actions were analysed to specify their social objectives and potential indicators.

The social evaluation framework consists of indicators selected for social evaluation of
the smart city solutions deployed in the demonstration actions. CHAPTER 2 and 3
provide the conceptual boundaries (purpose of the evaluation and the relation between
the city and project level evaluation), clarifying the main aim, object and method of the
technical, economic and social evaluations.

A scoping exercise in CHAPTER 4.1, based on existing literature and previous and
ongoing projects (such as the CITYkeys project), provides the relevant social factors
that should be considered as a reference in the social assessment of the interventions.
As a result, the multidimensional concept of Quality of Life is identified as the
overarching goal of the project interventions from the social perspective and the
theoretical framework for the social assessment of the project performance and impact.
The Quality of Life perspective merges coherently the frameworks analysed, namely
the relevant dimensions within the Smart City literature and the CITYkeys approach.
Moreover, the assessments of the quality of urban life represent a multidisciplinary
concept and the social evaluation combines therefore the objective and subjective
approaches, combining social research technigues to collect primary and secondary
data (social impact) and psychosocial factors (social acceptance).

Based on the social impact assessment methodology, the interventions were then
analysed consultatively with the technical partners in charge, in order to select a
consistent battery of social objectives and indicators, based on a robust Theory of
Change (CHAPTER 4.2). The indicators were both selected from existing
methodological frameworks and elaborated ad-hoc for the purpose of this evaluation.
The identified indicators were then shortlisted according to the following criteria:
relevance, measurability, reliability, timeliness, comparability, clarity, availability.

Under CHAPTER 5, the tools for the data collection are described, including mixed
methodologies (desk research, questionnaires, interviews) and primary and secondary
data. In order to identify the territorial level to collect data, both statistics or from
primary sources through gquestionnaires, the evaluation boundaries are identified.
The understanding of the evaluation boundaries is relevant because it allows:

- Toidentify the coherent geographical scale of the data collection
- To use the evaluation results for replicability and scaling-up

The geographical scale defines the territorial level for the data collection. The MAtchUP
interventions are designed on a multi-level territorial dimension, covering the District or

-Thisproject has received funding from th w
research and innovation programme under Grant Agreement N°774477
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the City level. Therefore, in the domain of the social indicators, where the main unit of
analysis is people, identifying the correct territorial level is crucial, in order to identify
the potential beneficiaries for questionnaires and statistical data. It is important to
notice that the evaluation boundaries of the indicators presented in this report will vary
case by case depending on the scopes of the interventions/actions to be evaluated
(e.g. building, set of buildings, energy supply unit, set of vehicles, an app).

In CHAPTER 6 and 7 the full list of the social impact and social acceptance indicators is
detailed in order to provide extensive and practical information for the cities and the
technological partners involved, and the general public.

The actual evaluation of the achieved impacts and other benefits of the demonstration
actions and interventions will be performed towards the end of the project (D5.7).

Technical, economic and social evaluation frameworks have been defined as a joint
effort to allow a holistic assessment of MAtchUP demonstrations simultaneously
considering these different aspects. These evaluation frameworks are recommended to
be used together in order to comprehensively assess the interventions from multiple
perspectives. However, in MAtchUP these evaluation frameworks are reported in three
different deliverables - D5.1 Technical evaluation procedure, D5.2 Economic evaluation
framework and D5.3 Social evaluation framework i to properly address the specificities
of these different types of evaluations.

-Thisproject has received funding from th w
research and innovation programme under Grant Agreement N°774477
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1 Il ntroducti on

1.1 Purpose and target group

The main objective of WP5 is to define and apply a strong evaluation framework in the
three lighthouse cities, with the aim to assess the effectiveness of the proposed
interventions, deployed in the associated individual actions, under three perspectives:
technical-environmental (T5.1), economic (T5.2) and social (T5.3).

The specific objective of Task 5.3. is to create the framework for the social evaluation
of planned actions. The social evaluation is aimed at measuring the impact of the
MAtchUP interventions on citizens, stakeholders and policy makers, using existing
social indicators and considering other relevant indicators developed in the field of
smart cities and impact assessment methodologies. This deliverable (D5.3.) describes
the process that was undertaken to define a social evaluation framework for the
MAtchUP project and the outcomes of this process, providing information on the
indicators proposed for the evaluation of the social impact of actions. The main target
groups of this deliverable are the partners of the MAtchUP project, in particular the
Lighthouse cities that will be engaged in the social evaluation, and their local partners
which are involved in the design, implementation and monitoring of project actions. The
deliverable can also be of interest for other cities, their technical and industrial partners,
as well as for researchers, who may search for background information on frameworks
and methodologies applicable for the social analysis of smart city solutions.

1.2 Contribution from partners

Contribution

KVEL T5.3 Task and deliverable responsible. Defined the social
evaluation framework and led the work of identifying
indicators, linking social indicators to actions.

ICE T5.3 Defined the methodological framework and indicators
for the evaluation of social acceptance.

WP2 local T5.3 Filled out action cards, providing information on

partners expected results of actions from the social perspective
(social objectives and indicators).

WP3 local T5.3 Filled out action cards, providing information on

partners expected results of actions from the social perspective
(social objectives and indicators).

WP4 |ocal T5.3 Filled out action cards, providing information on

partners expected results of actions from the social perspective
(social objectives and indicators).

LNV T5.3 Provided feedbacks on proposed indicators. Conducted
feasibility check of social evaluation framework
indicators.

DRE T5.3 Provided feedbacks on proposed indicators. Conducted
feasibility check of social evaluation framework
indicators.

SAM T5.3 Provided feedbacks on proposed indicators. Conducted
feasibility check of social evaluation framework
indicators.

VTT T5.3 Coordinated the action card work and consistency

between the evaluation frameworks.

-Thisproject has received funding from th w
research and innovation programme under Grant Agreement N°774477
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1.3 Relation to other project activities

Relation to other project activities

KVEL

CAR

VTT

UBIEFE

VTT

VAL
DRE
DEM

T1.1

T1.3

T5.1

T5.2

T5.5

T2.2
T3.2
T4.2

Alignment of theoretical framework and literature for
social aspects related to SC interventions.

T1.3.3/D1.5 will use a sub-set of D5.3 indicators to
evaluate SCTPs.

To ensure consistency of the three evaluation
frameworks and avoiding overlapping. To harmonize
complementary indicators, common to the technical and
social evaluation framewaorks.

To ensure consistency of the three evaluation
frameworks and avoiding overlapping. To harmonize
complementary indicators, common to the economic
and social evaluation frameworks.

The data collection is based on the indicator definitions
of T5.3.

Baseline values are defined for T5.3 indicator.
Baseline values are defined for T5.3 indicators.
Baseline values are defined for T5.3 indicators.

has
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2 Purpose of t hien eMAatlcuhalR o n

2.1 Relation between project and city level evaluation

I n order to capture all/l key projectds i mpact,
designed to be broad and comprehensive.

To this aim, two levels of evaluation two levels of evaluation have been defined in the
MAtchUP project for different purposes:

91 At project level: a project level evaluation framework has been defined in WP5
as a joint effort between D5.1, D5.2 and D5.3 with the objective of evaluating
the technical, environmental, economic and social impacts of the MAtchUP
demonstration activities implemented in the three LH cities.

1 At city level: a city level evaluation framework has been designed in D1.1.
aimed at providing a consistent method to make an advanced city diagnosis for
measurement of progress in cities on the road to sustainability and smartness
with the intention to guide the cities in the design of strategic plans to deploy
innovative technologies in the energy, mobility and ICT sectors. This framework
will be applied in the 3 LH cities and 4 follower cities of the project.

Therefore, the final objectives of these evaluation frameworks are completely different
since the city level evaluation framework aims at urban planning based on efficient
measures whereas the project level evaluation framework intends to assess the
efficiency and the benefits of the measures implemented by MAtchUP in the cities.
FIGURE 2.1 below summarizes the two levels of evaluation applied in the project.

Objectives Application
WP1 Assess the sustainable urban development City | . 3LHCs+4FOLs

WP5 Assess the performance of the proposed Project |
interventions deployed in the 3
demonstration areas

Figure 2.1 Two levels of evaluation in MAtchUP

In addition, these evaluation frameworks evaluate the effectiveness and the impacts of
the demo actions in two different ways:

1 WAPS5 focuses on the evaluation of 140 individual actions that in the case of the
category buildings and districts and city infrastructure are grouped in
interventions when these actions are implemented in the same building or
location. Project indicators defined in D5.1, D5.2 and D5.3 will be calculated to
assess the effects of the demo actions within their scope and comparing ex-
ante and ex-post evaluations.

1 WP1 focuses on the evaluation of technical actions grouped in a set of
complete replicable solutions named as Smart City Technology Packages

-Thisproject has received funding from th w
research and innovation programme under Grant Agreement N°774477
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(SCTP). A set of project indicators from D5.1, D5.2 and D5.3 will be used to
analyse the suitability of these solutions to meet the city demand. The
effectiveness of these solutions will be evaluated through estimations found in
literature.

On the other hand, the SCTP have been defined in WP1 under three categories:

- Energy SCTP: District/building actions and/or City infrastructure actions
connected + Urban platform actions + NTA actions

- Mobility SCTP: Mobility actions connected +Urban platform actions + NTA
actions

- ICT SCTP: Urban platform actions + NTA actions

They are built by technical actions and non-technical actions and group different
categories. Partners from each LH have selected themselves the actions that take part
of each SCTP according to the dependence found among actions that act as enablers.
Further information about these SCTP can be found in D1.3 and D1.5 where these
technology packages are defined and characterized, respectively.

2.2 Evaluation objectives

According to the DoA, specific objectives must be met in each LH in terms of energy
consumption and CO2 due to the implementation of energy and mobility actions.
Moreover, MAtchUP expects to achieve a significant number of impacts following the
implementation of 140 actions. They include:

MAtchUP promotes the development of tailored solutions to address city
challenges

MAtchUP assures the establishment of strong links and fosters an active
cooperation between fellow projects and involving cities with different
typologies (size, geography, climatic zones and economical situations)

MAtchUP assures the increase on the energy efficiency at district
(and city) scale, maximizing the share of Renewable energies and
their smart integration in the energy system (48 % of improvement
with respect to the national regulation, with a share of RES of 39 %, all the
values in average)

MAtchUP contributes to the local energy system more secure, more
stable and cheaper for the citizens and public authorities

MAtchUP stimulates self-energy consumption and local production,
reducing curtailment to the minimum

MAtchUP increases local air quality

MAtchUP ensures the roll-out of electric vehicles in cities while
containing the need for excessive upgrading of the electricity grid
and reduce transport-based CO, emissions (TEST 443 gCO,/kWh)

-Thisproject has received funding from th w
research and innovation programme under Grant Agreement N°774477
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MAtchUP deploys innovative replicable and integrated solutions in
energy and transport sectors enabled by ICT and the accompanying
business models resulting in a significantly increase of the innovation
capacity of the Consortium

MAtchUP will transform the local economy to improve the economic
future of the urban areas and the quality of life for the citizens, and
to attract potential investors (not delocalised businesses)

MAtchUP will trigger the creation of 2,458 new jobs through the
establishment of newly emerging businesses and start-ups

MAtchUP is directly linked to the relevant industry actors and will
contribute to the consolation of the European Economic Recovery

MAtchUP will contribute to mobilise public and private investments
through the Replication and Upscaling Strategy

MAtchUP promotes actions to decarbonise the energy system

MAtchUP triggers knowledge transfer between cities by providing an
excellent environment for active mentoring and staff Exchange

MAtchUP fosters the dissemination of new knowledge at professional
level

MAtchUP will impact on citizens as pillars of the Urban Planning,
Upscaling and Replication

MAtchUP aligns with European policies and supports the development of
standards through the collaboration with existing EU initiatives like H2020-
SCC-3-2015 ESPRESSO Project

The previous expected impacts were the basis to define project indicators identified in
WP5 under four categories: (i) technical, (i) environmental, (ii) economic and (iv)
social, where D5.1 deals with technical and environmental indicators, D5.2 with
economic indicators and D5.3 with social indicators. Final objectives of evaluation and
corresponding indicators can be found in the ANNEX IIl. EVALUATION MATRIX.

Moreover, 188 city indicators have been defined in WP1 to evaluate the main aspects
of the city in each one of the fields considered in the Project (energy, mobility, ICT,
citizens) and allow city managers to measure how the city is progressing towards the
global objective of sustainability through the implementation of actions in the fields of
energy, mobility, ICT and citizens.

FIGURE 2.2 below represents the evaluation structure of MAtchUP at city level.

-Thisproject has received funding from th w
research and innovation programme under Grant Agreement N°774477
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FIELDS DOMAINS

4 domains

INDICATORS

26
indicators

MOBILITY AND

i

TRANSPORT 9 domains
URBAN 4 domains

ICTs AND ’

PLATFORM

37
indicators

)
indi::tors J
)

CITIZENS and

SOCIETY 10 domains

)
)
)
)

48
indicators

SUSTAINABLE DEVELOPMENT

SUSTAINABLE DEVELOPMENT
DIMENSIONS

Environmental
responsibility

Economic
¥ development

Social
wellbeing

Figure 2.2 MAtchUP City level evaluation framework approach

FIELDS

While the main scope of this particular deliverable and WP5 in general is limited to
specific MAtchUP actions and their impacts, later tasks in WP5 (D5.5, D5.6 and D5.7)
will attempt to up-scale the impacts of interventions at wider city scale with links to

WP1.
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3 Devel opment of evalwuation fr ame

MAtchUP WP5 evaluates three types of impacts of demonstration actions: technical
(T5.1), economic (T5.2) and social (T5.3). During the first year, these three tasks have

been progressing in parallel. FIGURE 3.1 visualizes all tasks and their relationships in
WP5:

Oct 2017 M6 M12  M18 M24  M30 M36 M48 M60

T5.1
Technical

Evaluation T5.2
frameworks Ecenomic

15.3
Social

D53 :
T15.4 T5.4.1 Monitoring
. program

Monitori ng T5.4.2 Requirements

program for urban platforms

T5.4.3 Interoperability
requirements

= BASELINE

EX ANTE T5.6 Technical

MIN 2 YEARSE
A

. T5.7 Economic
Evaluation

process T5.8 Social

T5.9 Recommendations

T5.10 Guidelines 8

Figure 3.1 WPS5 tasks and their relationships

The development of the technical, economic and social evaluation frameworks has
progressed simultaneously and with extensive efforts to find a consistent approach to
all three frameworks. Uniform frameworks would increase the exploitability and
replicability of evaluated actions. However, there were several challenges that needed
to be solved related not only to the theoretical work, but also to the respective
evaluation procedures. The following TABLE 3.1 presents the relationship between the
evaluation frameworks and the action categories adopted in MAtchUP.

Buildings and City Urban platform | Non-technical
districts infrastructures and ICT actions

development
Technical -

Environmental MOBILITY ICT
evaluation

Economic

evaluation ECONOMIC
Social

evaluation SOCIAL (CITIZEN)

Table 3.1 Relationship between the evaluation frameworks (column on left) and action
categories (top row)

Thispr oj ect has received funding from th:
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Each individual MAtchUP action can be found under one category (Building and
districts, City infrastructures, Mobility, Urban platform and ICT development, and Non-
technical actions). Besides, an individual action can be evaluated at the same time
under the Technical-Environmental, Economic and Social framework. The Non-
Technical Actions are assessed under the social and economic evaluation, while they
are not considered under the Technical evaluation.

The project evaluation team identified technical indicators for action categories and
sub-categories, core and complementary economic and social indicators. This
classification has led, however, to a practical challenge, because actions in cities are
not separate, but several actions can form groups i.e. interventions. One intervention
can include, for example, construction of new buildings, installation of PV panels,
integration of energy storage and smart controls to manage the whole system. When,
for example, energy savings, economic feasibility or user satisfaction are evaluated, it
is not possible to define impacts from individual actions. Also, for example, exploitation
of renewable energy from PV system will be more efficient when there is an electric
storage integrated.

To integrate technical, economic and social aspects into uniform evaluation

frameworks has another practical challenge: as these form separate disciplines in the
academic worl d, the citiesd administrative str
as well. At the same time, when we tackle climate change with technologies, we have

to recognise the importance of economic and social factors to break barriers and

accelerate the transition. We have created successful cooperation with scientific
partners in MAtch UP and wish this would smooth the way
break the organisational boundaries, as well.

Besides, according to the MAtchUP DoA, CITYkeys will be one the main references for
the identification of KPIs and evaluation procedures. The CITYkeys project was a
'horizontal activity' of the Smart Cities and Communities programme to develop an
indicator framework for smart city project evaluation and support the Lighthouse
projects. The project has defined Key Performance Indicators to assess smart city
projects and corresponding indicators at city level, which track the progress towards
city and project objectives (Bosch, et al.,, 2017)). In particular, project indicators
compare the situation before and after project implementation, to capture its impact.
The 99 project indicators include common as well as sector-specific indicators.
According to the MAtchUP DoA, CITYkeys will be one of the main references for the
identification of KPIs and evaluation procedures.

In order to identify CITYkeys dimensions relevant for the evaluation, the first WP5
indicator workshop was held in the MAtchUP kick-off meeting in Valencia on November
2017. In the workshop, the existing CITYkeys indicator framework was introduced and
the partners were invited to discuss and match their actions with the framework (see
the structure of CITYkeys below). As a result, the most relevant subthemes from
CITYkeys were identified (FIGURE 3.2).

-Thisproject has received funding from th w
research and innovation programme under Grant Agreement N°774477
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Themes, Subthemes and # of project indicators

e e R rome | o | o

* Health (3) * Energy & * Employment (2) * Organisation (6) * Scalability (10)
* Safety (4) mitigation (7) « Equity (2) ¢ Community * Replicability (8)
* Access to (other) * Materials, water involvement (5)

* Green economy

services (7) and land (10) 3) o Multi-level
* Education (3) e Climate « Economic governance (2)
* Diversity & social resilience (1) performance (5)

cohesion (3) * Pollution &

* Innovation (5)

* Quality of waste (4)
housing and the * Attractiveness &
built * Ecosystem (2) competitiveness

environment (6) (1)

Figure 3.2 CITYkeys framework structure?

After the workshop, the draft lists of relevant action-level indicators were formulated. In
order to be able to communicate about the needed indicators, the evaluation team
established WP5 Action cards (see ANNEX |. ACTION CARD TEMPLATE) in April 2018 in
the MAtchUP consortium meeting in Antalya where VTT, UBIEFE and KVEL organized
discussions about action objectives, matching indicators and data sources by pillar:
Energy, Mobility, ICT. In each of these groups the technical, economic and social
issues were dealt with. After the Antalya meeting, a responsible partner of each action
filled and stored the Action cards in the MAtchUP repository. Partners responsible for
Non-Technical actions were involved in this process, in order to identify economic and
social objectives, matching indicators and data source under this pillar too. The
following iteration round was done by technical partners (VTT, UBIEFE, KVEL and
CAR), who combined the information from the cards and analyzed it further in order to
formulate frameworks with technical, economic and social indicators. The selection
process for social indicators and the indicator definitions is described more in detail in
Chapter 4.2.

2 http://www.citykeys-project.eu/citykeys/home.
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4 Met hodolforgameawor k

4.1 Scoping and literature review

4.1.1 Social factors

The social evaluation is aimed at measuring the impact of the MAtchUP interventions
on citizens, stakeholders and policy makers, using existing social indicators developed
within the CITYkeys initiative themes and considering other relevant indicators
developed in the field of smart cities and impact assessment methodologies. A
preliminary selection of social indicators was realized based on relevant literature on
Smart Cities (aligned with the methodological framework followed in WP1 for the social
characterization of the cities), the CITYkeys themes and relevant literature on social
performance measurement.

Based on the outcome of the social characterization literature review, the following
social factors were identified as particularly relevant, and as a conceptual reference for
the social evaluation: social and human capital.

A city is smart when investments in human and social capital, traditional and modern
communication infrastructure, fuel sustainable economic development and a high
quality of life, with a wise management of natural resources, through participatory
governance (Bencardino & Greco, 2014). This notion involves improving life quality in
terms of public services, social cohesion and safety, while a better quality of life and
well-being of citizens is the main outcome of smart sustainable cities (Bibri & Krogstie,
2017). Well-being is a multidimensional concept encompassing environmental,
economic and social life (Stiglitz, Sen, & Fitoussi, 2009), while quality of life covers
material living conditions, health, work, education, social connections, civic
engagement and governance, environment and subjective well-being (OECD?; EC?).
The multidimensional prosperity concept is also frequent in the literature on smart
cities, and groups similarly quality of life, equity and social inclusion, and governance
(UN-Habitat?).

Similarly, the CITYkeys framework focuses on the main themes of people, planet,
prosperity, governance and propagation, among which, according to the previous
considerations the relevant ones from the social perspective are:

- People
- Prosperity
- Governance

Besides, in the smart city the dimension of equity must be taken into consideration.
Equity must take account of the distribution and redistribution of the benefits of
prosperity of a city, in order to obtain a reduction of poverty, a supply of adequate

3 Better Life Initiative: Measuring Well-Being and Progress.

* Quality of Life indicators.

® City Prosperity Initiative.
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housing, a protection of the rights of minorities and vulnerable groups, a gender
equality and a public participation of citizens in political and cultural life (UN-Habitat,
2012). Moreover, within the European research and policies in the field of social
inclusion, the quality of life, well-being and prosperity dimensions, referred to as social
inclusion indicators, cover all key dimensions of the commonly agreed EU social
inclusion objectives. In this domain, an extended set of indicators exists since 2001 in
the framework of the Social Open Method of Coordination (OMC), allowing the
accessibility of statistical data sets harmonized along the EU member States. The use
of these statistics is considered under the social evaluation perspective, allowing
comparability with the city level characterization and evaluation (WP1), the use of
homogeneous data among the three demosite cities, and further comparability within
the EU member and associated States.

Quality of Life arises as an overarching theme from the above literature. In fact, quality
of life is considered a dimension of urban design, as an essential part of sustainable
development (Feneri & D & Karanikolas, 2013) and focus in contemporary urban
planning has shifted from significant economic growth to enhancing quality of life and
sustainability (Nakanishi, 2013). Quality of life in urban areas is therefore becoming a
strategic issue for city planners (Garau & Pavan, 2018). In line with this, MAtchUP aims
at transforming the local economy to improve the economic future of the urban areas
and the quality of life for the citizens (Expected Impact #9).

Accordingly, the social evaluation is built based on the multidimensional concept of
Quality of Life and uses as a main reference the conceptual and methodological
framework adopted by European Statistical System (ESS) at this regard. The use of
the common European framework provided by Eurostat may allow further analysis and
comparability within the EU in the future.

Based on the EC Communication GDP and beyond & Measuring progress in a
changing world ((COM(2009)0433) and the report by the Commission Measurement of
Economic Performance and Social Progress released by the Stiglitz-Sen-Fitoussi
Commission (Stiglitz Report), the Quality of Life Expert Group (EG) under the mandate
of the European Statistical System built the Quality of Life framework, aimed to
measure the progress of societies and their well-being and how to sustain quality of life
in the future.

Building on the vision that well-being and quality of life are inherently multidimensional
concepts, the Quality of Life (QoL) framework encompasses 9 dimensions:

. Material living conditions

. Productive or other main activity

. Health

. Education

. Leisure and social interactions

. Economic security and personal safety
. Governance and basic rights

. Natural and living environment

© 00 N oo o B~ WDN P

. Overall experience of life
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Under the QoL framework, equity is of particular relevance and is considered as a
transversal aspect across all quality of life dimensions. This social evaluation adopts
the same perspective, and equity is included under each evaluation theme. Equity and
inclusiveness are indeed relevant aspects of the MAtchUP project that focuses on
enhancing competitiveness, increasing sustainable growth and ensuring that growth is
inclusive (Expected Impact #11). Moreover, MAtchUP is aligned to the European
Economic Recovery Plan (COM(2008) 800 final), which encourages measures for the
employment support, focusing mainly on most vulnerable and lower income groups.

The Quality of Life perspective merged coherently the frameworks analysed, namely
the relevant dimensions within the SC literature and the CITYkeys approach. Indeed,
the indicators for the social evaluation were extracted from both frameworks, the
CITYkeys and the ESS QoL.

Moreover, the assessments of the quality of urban life represent a multidisciplinary
concept that encompasses environmental, social, and urban planning features, and a
subjective estimation. This evaluation combines the objective and subjective
approaches, often used by researchers in the analysis of the quality of urban life
(Garau & Pavan, 2018): the objective approach, which is typically confined to analysing
and reporting secondary datad usually aggregate data that are mainly available from
official government data collections, including the census, at different geographic or
spatial scalesd and the subjective approach, which uses social survey methods to
collect primary data at the disaggregate or individual level, and focuses on people®
behaviours and assessments, or their qualitative evaluations of different aspects of
urban life.

Besides, the subjective approach allows to address psychosocial factors related to

actors involved in city transformation (values, motivation, behaviours, perceived
barriers, perceived b e n evhidh tase , captaredchbly apecifia nf | uenc
indicators of social acceptance, considered as an additional theme to analyse.

4.1.2 Social acceptance

The concept of social acceptance is often used by policy analysts, but few researchers

have offered clear and useable definitions (FIGURE 4.1). In a 2007 study on renewable

energy, Wistenhagen and his colleagues (Wustenhagen, Wolsink, & Jean, 2007)

identified three dimensions to define the concept of social acceptance. Socio-political

acceptance refers to the public opinion and the acceptance of key political and

economic actors. Community acceptance refers to the acceptance of the local

population, the communities that are directly affected by the installation of new

technologies. Market acceptance is related to the market adoption of an innovation.

This distinction is very interesting for MAtchUP: Wistenhagen highlights that even

when the public opinion is positive at general level (high socio/political acceptance), the

situation can be different when people need to change the way they work and live, as

technol ogies impact their fAbackyardo (Il ow comm
addressing this area: in general, most of (if not all) people are favourable to

investments that can make our cities more environment-friendly, safer, more inclusive

and providing better services. However, some works may impact directy onpeopl ed s
l'ife in terms of buildability, for exampl e, i
correctness of the process behind. With this in mind, the first 3 variables that MAtchUP
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should consider are those that (according to Wistenhagen) most influence community
acceptance:

1 f Btributional justiced(how are costs and benefits shared),

1 A Bcedural justiced (is there a fair decision-making process giving all
stakeholders the possibility to participate?),

1 @A Tr uwhethier tHe local population trusts the intentions and information of the
investors and other actors from outside the community).

Socio-political acceptance

» Of technologies and policies
* By the public

* By key stakeholders

* By policy makers

él

.

Community acceptance Market acceptance
* Procedural justice * Consumers

» Distributional justice * Investors

e Trust e Intra-firm

Figure 4.1 Social Acceptance

Source: Wistenhagen, Wolsink, Blrer, 2007

Considering that smart cities bring to market a bunch of new technologies and

solutions, investigating social acceptance calls for a deeper understanding of what

drives common acceptance of new technologie s. Whi |l e fAawarenesso wil/l
prerequisite for their acceptance and use, academic models identify several other

factors. The first model in this area is the highly criticized but still very much adopted

Technology Acceptance Model (TAM), based on TRA (Theory of Reasoned Behaviour)

and introduced by Davis back in 1989 (Davis, 1989) (FIGURE 4.2). The model identifies

2 factors that affect the decision to use a technology, notably:

T APercei ved us é fdefihed bysBavis(aP Uhe aegree to which a
person believes that using a particular system would enhance his or her job
performance”.

1T APercei vad-ds e al e E Odined as "the degree to which a person
believes that using a particular system would be free from effort".
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Although the initial theory was designed for the introduction of PCs in a work

environment, it is generally applied also outside it and PU is generally referred to the

usefulness of a system independently from its work purpose. According to Davis, a
prospective userods overal/l attitude toward usi
major determinant of whether or not he or she actually uses it. Attitude is in turn a

function of PU and PEOU. The latter has a casual effect on the former. System design

features influence both (they have an indirect effect on attitude and actual usage

through their direct effect on PU and PEOU).

Perceived
Usefulness
F 3
A 4
Attitude Behavioral Actual
External .
. Toward —* Intentionto [—* System
Variables .
Using Use Use
Perceived
Ease of use

Figure 4.2 Original TAM.
Source: Davis 1991

TAM received several critics as, on average, it can only explain up to 40-50% of cases.
It has been continuously studied and expanded, and alternative methods have also
been introduced. Among major upgrades, there is the so-called TAM 2° and the Unified
Theory of Acceptance and Use of Technology (or UTAUT)’. A TAM 32 has also been
proposed in the context of e-commerce with an inclusion of the effects of trust and
perceived risk on system use.

While Davis introduced only PU and PEOU, Venkatesh in TAM 2 (FIGURE 4.3)
considers also other factors that influence acceptance beyond generic external
variables (not further investigated in the original TAM model). The TAM 2 model added,
ftheoretical constructs involving social influence processes (subjective norm,
voluntariness, and image) and cognitive instrumental processes (job relevance, output
quality, and result demonstrability)o °. These social and cognitive constructs are
hypothesised as the determinants of perceived usefulness.

In detail social influence covers:

® A theoretical extension of the technology acceptance model: Four longitudina | field studies
Venkatesh, Davis, 2000

" Venkatesh et al. 2003
8 Venkatesh & Bala 2008

° fA theoretical extension of the technology acceptance model: Four longitudina | field studies
Venkatesh, Davis, 2000
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T ASubjectivae permonds perception that peopl e

or disagree with a certain behavior;

f Woluntarinesso: a personds sgrnandateypt i on

T @Al neadg: a personobs perception that an
status;

1T AExperienceo: systemds experience increasi

Cognitive influence would relate to:

T AJob relevanceo: l evel of applicability

able to support;
f AQutput qualityo: guality of the final
their job relevance;
T AResult demonstrabilityo: tangibility

Experience Voluntariness

N J
Subjective Norm
T \\

Image

v

]
/ \‘
Job Relevance
v Perceived Ease /
of Use
OutputQuality

Perceived
Usefulness

Intentionto use |—>| Usage Behavior

AT

Technology Acceptance Model

v

Result
Demonstrability

Figure 4.3 TAM 2

Source: Venkatesh and Davis, 2000

The cognitive instrumental process is by definition more related to an enterprise
environment. Nonetheless, quality and result demonstrability can prove effective also
within the MAtchUP framework (quality of life, comfort and tangible results).

Following TAM2, Venkatesh refined and extended further the model to include other
variables. The final model (UTAUT) elaborates further some of the variables presented
also in the previous model (performance expectancy, effort expectancy and social
influence) and introduces facilitating conditions, covering also the technical
infrastructure, which is a key element for the success of a smart city project (FIGURE
4.4).

-Thisproject has received funding from th w
research and innovation programme under Grant Agreement N°774477



D5.3: Social evaluation framework 26/ 115

Performance
Expectancy | 4 :
Behawf:)ral »| Use Behavior
Intention | _»
Effort
Expectancy
Social
Influence
Facilitating
Conditions
- Voluntariness
Gender Age Experience of Use

Figure 4.4 Unified theory of acceptance and use of technology (UTAUT)
Source: Venkatesh, 2003

The key variables in UTAUT are:

T APerformance expectancyo: the degree to wh
using the system will help him or her to attain gains in job performance;

T AEffort expectancyo: the degree of ease ass

T ASoci al influenceo: The degree to which an
others believe he or she should use the new system;

T AFacilitatongodocohtde degree to which an i nc

organizational and technical infrastructure exists to support use of the system.

According to Venkatesh, the UTAUT model explains 70% of the variance in user
intentions to use innovative technologies.

The original TAM model and its upgrades are ke
Behaviouro model s, for which an attitude towar
acceptance. Ot her model s postul ate the <contra
Attitude® model s. These models are g¥®¥nerally older
T The Cognitive Dissonance Theory, f or which a

attitudes and behaviours are not congruent. The individual tries to reduce this
conflict by changingone6s opinion to conform tourthe outco
T The Soci al Judgment Theory, for which recipie
on oneds position on the topic.
1 Passive learning, for which changes in attitudes towards products and/or services
requiring low involvement may not result in changing behaviours
1 The Self-perception theory, when people rely on external signals to infer an internal
state.

Y“HContemporary Information SystemsreAlitcerlnaPteirvsep edad a
Ahmed Y. Mahfouz Prairie View A&M University, Texas, USA, 2009
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After 2000, other models were introduced to investigate acceptance of specific
technology solutions. Interesting to MAtchUP is the optimal experience and flow theory
(Csikszentmihalyi 1975,1990, 2000), when individuals feel they are in control of their
actions and in a sense of enjoyment, and in particular, the cognitive enjoyment theory,
with reference to curiosity and interest in specific systems. Considering the online
market and combining TAM and the flow theory, Koufaris (2003) identified also
shopping enjoyment as a driver to revisit a site; Skadberg and Kimmel (2004) identified
increased learning about the content of a site; Heijden et al. (2003) added perceived
risk as a determinant variable.

While these models have been introduced to explain one specific technology, most of
them (and in particular the original TAM) have been adapted and extended to cover
other technology areas and recently adopted also in smart city contexts.

4.2 Social impact evaluation design

In urban planning and regional development there is an increasing requirement to go
beyond an assessment of traditional environmental and ecological impacts and
examine the social impacts of proposed developments (Fenton, 2005).

The impact is the change resulting from the implementation of a set of activities in a
certain social context, and it is an evidence-based methodology which estimates the
likely effects.

Soci al i mpact s include changes in peoplebs we
political systems, environment, health and wellbeing, their personal and property rights

and their fears and aspirations. These impacts can be positive or negative. In short, a

soci al i mpact is a significant i mp rbeinge me nt ol
(Mahur, 2011).

The evaluation system builds on the previous conditions to determine the following
ones, while the theory of change supports in this cycle building, taking as the starting
point the social context (social characterization) where the interventions are deployed.

The social characterization provides the contextual and concurring factors detected
in the social environment where the MAtchUP interventions are deployed, a good
diagnosis and perspective of the social performance and objectives on the different
dimensions.

The Theory of Change (TOC) explains how activities are understood to produce a
series of results that contribute to achieving the expected final impacts. It can be
developed for any level of intervention, be it an event, a project, a program, a policy, a
strategy or an organization. In an impact evaluation, the theory of change is useful to
establish what data need to be collected and how they should be analysed. In order to
develop a theory of change, it is important to ensure that the theory adequately
represents what the intervention pursues and how it does it, in a way that satisfies its
future users. It is possible to develop a theory of change when the objectives and
activities of an intervention can be identified and planned in detail in advance.

Therefore, in order to measure the social impact based on a consistent theory of
change, the latter should be developed consultatively to reflect the understanding of all
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relevant stakeholders and the planned objectives and activities shall be clearly
identified (see also Chapter 2.2).

Besides, as a following step, in order to correctly measure an impact, it is crucial to
identify indicators capable to monitor the changes expected from the intervention in
the medium and long term, and to select appropriate methodologies to measure the
changes.

In order to build an indicator, the next steps should be followed:

- Review the clarity of the narrative

- ldentify the relevant factors

- Set the evaluation objective

- Elaborate the title of the indicator and the calculation formula
- Determine the evaluation frequency

- Select the data sources

The evaluation design was indeed based on the above steps under this Task 5.3, as
follows.

Narrative. The MAtchUP project and interventions planning and underlying
assumptions were reviewed, and the relevant objectives of the interventions identified
under the social perspective.

1 O1: Enhance citizens quality of life

O2: To face energy poverty with cost-effective solutions

03: Improvement of the neighbourhood

0O4: Increase the social acceptance of the solutions implemented

O5: Empower citizens by giving some authority and power in the decision-
making process

= =4 —a A

The social objectives were extracted from the above objectives of the interventions.

1 SO.1: To trigger new jobs and boost local economies (productive activity)

S0O2: To enhance public institutions (governance)

 SO3: To ensure that actions and policies are inclusive (equity and
inclusiveness)

I SO4: To improve sustainable mobility in urban areas (public transport, equity
and inclusiveness)

E]

Relevant factors. According to the identified MAtchUP objectives, the Quality of Life
was assumed as an overarching goal and the ESS QoL paradigm was therefore
identified as a consistent reference framework for the social evaluation, covering the
project specific objectives.

Coherently, the social characterization is based on the main QoL themes, while, when
it comes to the evaluation of the impact of the project, only the QoL thematic
dimensions addressed by the MAtchUP interventions were selected as relevant
domains (TABLE 4.1). Leisure and social interactions and the overall experience of life
are not considered under this evaluation, neither for the social characterization, nor the
social impact evaluation.
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MAtchUP coverage

ESS QoL Theme Justification
Characterization

Relevant for the project
domains (income;
Material living conditions Yes Yes consumption; material
conditions) and impact
measured (consumption)
Relevant for the project
Productive or other main domains (employment rate)
activity and impact measured (jobs
triggered i quantity; quality)
Relevant for the project
domains but not addressed
by the project (no robust
ToC)

Relevant for the project
domains but no ToC

Health Yes No

Education Yes No

Leisure and social

. . No No Not addressed by the project
interactions

Relevant for the project

Economic security and Yes No domains but not addressed

personal safety by the project (no robust
ToC)

Governance and basic Directly addressed by the

. No Yes ; .

rights project and impact measured

Relevant for the project
Yes Yes domains  (pollution)  and
impact measured (housing)

Natural and living
environment

Overall experience of life No No N/A

Table 4.1 QoL themes selected for the social evaluation

Moreover, social factors related to the public transport were considered relevant in
urban environments in general, and in this project in particular, so that the transport
theme was also added as sub-category of the Natural and living environment. Its
inclusion as a relevant factor may be considered for further analysis under the QoL
domain, whose perspective may be accordingly expanded in urban contexts, allowing
wider studies.

A

Besides, as mentioned, subjective factors towards the intervention s 6 depl oy ment we
analysed, under the domain of the social acceptance. In fact, the aspect of

acceptance is particularly relevant in the uptake and deployment of new solutions, and

it allows to address psychosocial factors related to actors involved in city
transformations. The acceptance factor is therefore considered, as a component of the

social evaluation.

Evaluation objectives. The evaluation objectives were then identified, based on the
project narratives and relevant factors (TABLE 4.2).
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Obijectives of

the actions

Social objectives

Relevant factors

Evaluation objectives

O1: Enhance
citizens quality of
life

02: To face
energy poverty
with cost-effective
solutions

0O3: Improvement
of the

neighbourhood

O4: Increase the
social acceptance
of the solutions
implemented

O5: Empower
citizens by given
some authority
and power in the
decision-making
process

SO1: To trigger new jobs
and boost local
economies  (productive
activity)

S02: To enhance
institutions (governance)

SO3: To ensure that
actions and policies are

inclusive  (equity and
inclusiveness)

S04: To improve
sustainable mobility in
urban areas  (public
transport, equity and
inclusiveness)

SO5: To reduce the

household income spent
on energy bills and the
energy poverty (quality of
life, material conditions)

S0O6: To enhance the
quality of life in the built
environment (quality of
life)

SO7: To maximize the
citizenso
(active citizenship) where
interventions have been
implemented

S08: To increase the
social acceptance
towards the solutions
deployed (awareness,
acceptance)

S09: To maximize the
citizenso
(citizenso
active citizenship)

2. Productive or other
main activity

3. Governance and
basic rights (incl. equity
and inclusiveness)

3. Governance and
basic rights (incl. equity
and inclusiveness)

5. Transport

1. Material living
conditions

4. Natural and living
environment

3. Governance and
basic rights (incl. equity
and inclusiveness)

6. Acceptance

3. Governance and
basic rights (incl. equity
and inclusiveness)

Table 4.2 Evaluation objectives

EO1: To quantify and
evaluate new  jobs
triggered and local
workforce use

EO2: To evaluate the
actions influence on the
institutions involved

EO3: To evaluate the
inclusion of vulnerable

groups in actions and
policies

EO4.1: To determine
needs for different user
groups to ensure
accessible transport
services.

EO5: To quantify the
reduction of the
household income spent
on energy bills)

EOG6: To evaluate quality
of life in the built
environment

EO7: To evaluate the
involvement of the local
community and tenants

EO8: To evaluate the
attitudes of users
involved in the solutions
implemented

(awareness, acceptance)

E09.1: To quantify the
citizens reached.

EO9. 2: To evaluate the
citizensd en
information, consultation
and decision-making
processes.
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Indicators selection. The elaboration of the indicators for the social impact evaluation
was based on a collaborative and consultative process involving relevant stakeholders
and delving into existing methodological frameworks for the evaluation of smart cities
projects and the evaluation of the Quality of Life. The main references used are:

- CITYkeys

- ESS Quiality of Life

- Ad-hoc indicators: few indicators were elaborated for the purpose of this
evaluation

For each indicator, the title, calculation formula, data sources and evaluation frequency
were detailed.

4.2.1 Selection of indicators

The selection of indicators process was collaborative and consultative, involving
relevant stakeholders. The identification of the project and evaluation objectives was
realized in collaboration with WP1 and the WP5 Task Leaders. As a following step, the
partners in charge of the actions were consulted through the Action Cards [ANNEX |.
ACTION CARD TEMPLATE], allowing the identification of objectives and potential
indicators for their specific domains and interventions. The two perspectives were then
merged taking as a reference the methodological framework defined for the evaluation,
and a preliminary longlist of indicators was elaborated. The identified indicators were
then shortlisted according to the following criteria:

Relevance: significant importance for the evaluation process, in terms of a strong link
to the subthemes of the framework and significance for the underlying theory of
change.

Measurability: capability of being measured, preferably as objectively as possible.

Reliability: consistency and measurability over time, in the same way by different
observers.

Timeliness: measurement at time intervals relevant and appropriate in terms of
programme goals and activities.

Comparability: comparability between the different demosite cities involved in the
project.

Clarity: ease of understanding, communicability, capacity to tell narratives.
Availability: expected data availability.

Finally, the indicators shortlisted were proposed to demosite cities through a dedicated
Checklist [ANNEX Il. SOCIAL INDICATORS FEASIBILITY CHECKLIST], in charge for the
data collection, in order to validate the indicators availability. The collaborative work
allowed to identify availability gaps, to overcome barriers, and to search alternative
options. However, proxy indicators will be considered when relevant data are not
available.

Accordingly, in the social acceptance domain, aim of the literature review was not to
suggest one single method nor to verify the validity of the different methods, rather to
make sure that all variables that have been studied to influence social acceptance are
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clearly identified and considered in the selection of the indicators to be adopted by
MAtchUP. Academic research proposed different models that study the relationship
between certain variables and the overall acceptance of new solutions.

As investigated in Chapter 4.1.2, some researchers assigned stronger influence to

Atrusto and/ or Adi st r i bdeinfluencing behgviousstothereteo ; ot her
behaviours influencing attitude; and so on. Within MAtchUP, the aim is not to provide

any statistical regression to prove what influences what (i.e. dependent versus

independent variables). The aim is to make sure that all key variables relevant to

MAtchUP are covered and converted in key indicators to be tracked in the project

monitoring. Indeed, the combination of more variables and approaches has proved

more effective to explain p e 0 perent@&heories éshavi our |,
increasingly recognised as the major area of future research on innovation

acceptance™.

11ﬁContemporary I nformation Systems Alternative Mode
Ahmed Y. Mahfouz Prairie View A&M University, Texas, USA, 2009
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5 Sociiamp aecvtal uati on

5.1 Social characterization

The social characterization provides the contextual and concurring factors detected in
the social environment where the interventions are deployed, a good diagnosis and
perspective of the social performance and objectives on the different dimensions.

The social characterization is based on the QoL framework and it is aligned with WP1.
Most indicators selected to depict the social context before and after the interventions
are common between WP1 and WP5 (city and project level), while further indicators
were selected as specifically relevant to the interventions and the involved social
aspects (project level).

The required data for measurement are secondary sources, mainly city statistics, and
should be collected at the city and the district geographical level, whenever possible.
The evaluation interval planned is before and after the interventionsédeployment.

Material living HL1 | Median income a
conditions HL2  GINI a
HL3 | Material deprivation a
HL4 | Housing cost overburden rate a
HL5 | Housing overcrowding rate a
HL6 | Energy poverty a
Productiveor other
: . HL7 | Employment rate a
main activity
Health HL8 | Selfperceived health status r
Edication HL9  Tettiary educational attainment a
Economic security | HLDD = Safety (crime) a
& physical security Ll Perception of crime, violence or vandalism in the
living area
Natural & living . . .
HL® | Air quality (PM10 concentration) a

environment

Table 5.1 Social characterization indicators

5.2 Social impact

The full list of social impact indicators selected is shown in TABLE 5.2. As mentioned,
the indicators are common and intervention-based and cover the dimensions of the
QoL paradigm relevant to the project interventions and objectives.

QoL Theme QoL Sub-theme

Si1 New job creation (ECON) Productive ?r_?ther main Employtr_t{lent
&) activity (quantity)
> . .
SO | sz Median gross earning Productive c_)r_other main Employ_ment
S :: activity (quality)
2 . .
59 |si Type of contracts Productive c_)r_other main Employ_ment
O % activity (quality)
" | s Use of local workforce (ECON) Producnv:ctci)\r/i;);her main Eaﬁg)r)(trirt];m
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QoL Theme QoL Sub-theme

SI5  Involvement of city administration =~ Governance & basic rights Institutions
SI6  Bottom-up or top-down initiative Governance & basic rights Active citizenship
SI7 Local community participation (P) = Governance & basic rights Active citizenship
SI8  Local community participation (I) = Governance & basic rights Active citizenship
SI9  Inclusion of vulnerable groups Governance & basic rights =~ Equal opportunities
SI10 =~ Targeted people reached Governance & basic rights =~ Equal opportunities
Si11 Household income spent on Material living conditions Consumption
energy
Si12 (I;Eg\évledge transfer between Governance & basic rights Institutions
SI13 | Informed urban policy making Governance & basic rights Institutions
n SI14 | Online government services Governance & basic rights Active citizenship
% SI15 | Environmental awareness Governance & basic rights Active citizenship
= . . . L
5 SI16 Cltlzens.lnvolved in policies Governance & basic rights Active citizenship
= formulation
Z SI17 | Project website engagement Governance & basic rights Active citizenship
8 SI18 | Participatory governance Governance & basic rights Active citizenship
n i o -
< Si19 Vul_n_erable groups targeted in Governance & basic rights Equal opportunities
o policies
z . . ivi . .
®) SI20 | Connection to cultural heritage Na‘“Fa' & living Built environment
= environment
w Si21 | Diversity of housing Na‘“Fa' & living Built environment
é environment
",'_J SI22 | Access to green space Na‘“Fa' & living Built environment
= environment
S123 Access to outdoor recreation Natural & living Built environment
space environment
SI24 | Access to public transport Natura_ll and living Transport
environment
SI25 | Public transport offer to PRM Natural and living Transport

environment

Table 5.2 Social impact indicators

5.2.1 Tools for data collection

The data sources to measure the listed indicators are mixed, including primary and
secondary sources.

Primary sources. Questionnaires and interviews will be used to collect quantitative
and qualitative data.

Questionnaires. One questionnaire (Q1) will be used to collect quantitative data related
to the environmental awareness of citizens involved in the interventions. The
environmental awareness will be measured through an existing and validated
guestionnaire, available in English and the three demosites languages (Spanish,
German and Turkish). The questionnaire is associated to the New Ecological Paradigm
(NEP) scale (Dunlap, Liere, & & Mertig, 2000), and is composed by 15 statements.
Respondents are asked to indicate the strength of their agreement or disagreement
with each statement Responses to these
various statistical measures of environmental concerns. Moreover, an ad-hoc
gquestionnaire will be designed in order to measure the social acceptance under this

yfteen
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project (Q2), as further detailed in the corresponding sections. The Q2 will be used also
to collect information on energy costs burden on households (SI11).

Sample size and the possibility to weight results will be evaluated together with cities.
Considering cities and even more districts re
optimal sample size can be calculated using sampling techniques for finite populations,

which apply a finite population correction factor (fpc) to define both the standard error

of the mean and the standard error of the proportion. The finite population correction

factor is expressed as:

/D A—

where

n = sample size

N = population size

By leveraging the finite population correction factor and considering the worst-case
scenario (50-50% distribution), it is possible to calculate the minimum sample size,
given a certain total population, and ensuring a standard error of plus/minus 5% with a
95% of probability. In detail:

Standard error = =

Standard error for finite populations: = T*E:
d

Where 0 is standar
and N is the population.

deviation (or squared root

Sample quotas could also be established, and the sample stratified. Potential "strata"

include:
1 Age,
1 Gender,

1 Socio demographics incl. family type
for citizens at the city and/or district level.

There are different methods to distribute the size of the sample among the strata but in
general assigning the same size to each stratus makes sure there is a good-enough
representation of respondents in each strata. Results are then weighted to reflect the
universe.

The final sample size will be in any case a compromise, depending on the time to
compl ete the ef fwilingness togartioipate.crhetdécsiennf svéighting
or not the results will depend on the sample size, the final stratification of the sample
achieved and the availability of data for the universe of the real population to be
leveraged in the weighting scheme.

Interviews. In addition, interviews with the personnel in charge of the interventions are
also considered as a mean to complete the data proceeding from the project
documentation.
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Secondary sources. Several data will be extracted from the project documentation,
including Description of the Action, intervention specifications, reports, plans and
policies, etc. As mentioned, the information will be provided by the partners in charge
of the intervention, and interviews to key respondents may be considered to clarify the
data.

In some cases, statistics at the district or city level will be used to the evaluation
purpose.

In order to identify the territorial level to collect data, both statistics or from primary
sources through guestionnaires, the evaluation boundaries were set as detailed in the
following section [5.2.2].

5.2.2 Evaluation boundaries

The evaluation boundaries, and the associated geographical scale of data are based
on a hybrid approach. In fact, the evaluation indicators are associated to specific
actions, or actions bundled into interventions. The interventions are bundled based on
the definition included within the DoA and the deliverables D2.1, D.31, D4.1, and they
were cross-checked and adjusted by the partners in charge of the actions in each
demaosite. The resulting bundles are shown in the following table (TABLE 5.3).

Zone Interventions

Intervention 1: Reconstruction of private residential buildings

A.1 Reconstruction of 16 houses. A.2 PV integration. A.3 Electrical storage for self-
consumption model integration. A.4 Smart meters for buildings. A.5 Next generation of
smart controls at building level. A.28 Smart Home Energy Management System (SHEMS).
Intervention 2: Retrofitting of private residential buildings

A.6 Retrofitting of 548 private houses. A.2 PV integration. A.3 Electrical storage for self-
consumption model integration. A.4 Smart meters for buildings. A.5 Next generation of
smart controls at building level. A.28 Smart Home Energy Management System (SHEMS).

Intervention 3: Reconstruction of public tertiary buildings

A.9 Civic centre. A.2 PV integration. A.3 Electrical storage for self-consumption model
integration. A.4 Smart meters for buildings. A.5 Next generation of smart controls at
building level. A.29 Smart District Energy Management System (SDEMS).

Intervention 4: Retrofitting of public tertiary buildings.

A.10 Retrofitting of Mercado del Cabanyal. A.11 Retrofitting of Agencia de desarrollo
urbano. A.2 PV integration. A.3 Electrical storage for self-consumption model integration.
A.4 Smart meters for buildings. A.5 Next generation of smart controls at building level.
A.29 Smart District Energy Management System (SDEMS).

Smart controls

A.4 Smart meters for buildings. A.5 Next generation of smart controls at building level.
A.28 Smart Home Energy Management System (SHEMS). A.29 Smart District Energy
Management System (SDEMS).

Building integrated RES and energy storage

- Buildings of the interventions 1, 2, 3, 4 and Nazaret Sports Centre: A.2 PV integration.
A.3 Electrical storage for self-consumption model integration.

- Buildings A.11 (Agencia de Desarrollo urbano), A.1 (16 private residential houses
reconstructed) and A.6 (548 private houses retrofitted): A.12 Solar thermal integration.

- Nazaret Sports centre: A.2 PV integration. A.8 Geothermal energy in Nazaret sports
centre. A.14 Sewerage recovery system.

VALENCIA
ZONE 1 (Cabanyal)
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Zone Interventions

Urban RES
A.13 Pilot Wave Energy Converter to supply public lighting.
7 Mobility
o E | Al7 2 e-bikes for disabled mobility and 3 e-bikes for last mile logistics. A.22 Last mile
w = | logistics based on e-bikes. A.19 3 V2G pilots. A.23 2 multimodal hubs. A.25 Management
Z & | Oof EV parking places.
O S | Non-Technical Actions (NTA) - Innovative businesses
N q | A-36 50/50 Programme. A.37 Social and local entrepreneurship program. A.38 Promote
~— | business opportunities for district inhabitants. A.40 Prosumer Energy Cooperatives. A.41
District refurbishment local investment fund.
Mobility
A.15 101 local government eVehicles. A.16 10 eBuses and 8 hybrid buses. A.18 72 EV
charging points
Sustainable mobility
A.20 Public charging system management. A.21 Demand management of charging
systems for the eBus fleet. A.24 Eco-driving patterns to optimize the performance of
electric buses.
Lighting actions
A.26 10 humble lampposts. A.27 4000 street lamps.

— IoT & ICT Urban platform

°>’ A.30 Open data management. A.31 Open APIs. A.32 IoT data integration with the VLCi

o smart city platform. A.33 loT & Big Data analysis (KPI dashboard).

> Non-Technical Actions (NTA)

-5 A.34. City Policies Update: taxes, subsidies, traffic restrictions and electro-mobility
promotion. A.35. MAtchUP employment. Initiative. A.39. Shared private-public investment
models for sustainable energy consumption and circular economy. A.42. Upscaling Plan.
A.43. SEAP to SECAP upgrade and monitoring of actions. A.44. Updating SUMP. A.45.
Participation, Education and Co-creation. A.46. Local toolkit for development of Near Zero
Emission Buildings, A.47. Local toolkit for production, storage and self-consumption of
renewable energy at the district scale, A.48. Local strategy of Social Services and Local
Energy Office to mitigate energy poverty at the district scale. A.49. Thermographic and
energy production mapping or end-usersd engagement. A.50. City mentoring. A.51.
Collaboration with Covenant of Mayors Office to communicate SECAP experiences, A.52.
Policy forum on energy transition.

Intervention 1: New building construction
A.9 Construction of District future house. A.41 PV integration. A.42 Power storage for self-
consumption model integration. A.43 Smart meters for building. A.53 Connection to DH.

S Intervention 2: Retrofitting of private residential buildings

8 A.7 Retrofitting of 560 residential units. A.4 PV integration (226 kWp). A.18 Installation of

= 2 an Electric District Storage System (>100 kWh). A.5 Energy management between District
L % storage and buildings. A.1 Tenant electricity models.
(% < | Smart controls
Ll ,9, A.2 Central Building Control Center for the energy management of 12 public buildings.
@ — Public lighting
a (:) A.15 40 Intelligent Auto-Dimming Lighting lampposts.
i Mobility actions
[a) A.22 38 charging infrastructures (2 of them Fast-Charge Stations). A.23 Optimization of

charging points. A24 Smart management for electromobility (A.11 Smart metering
deployment). A.26 1 multimodal hubs and A.54 integration of battery storage systems in 3
charging stations to reduce grid bottlenecks. A40: 5 e-cars for housing sector.
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Zone Interventions

Mobility actions

A.19 20 public e-cars and 4 e-buses. A.27 Mobility notification.

Intervention 3: District Heating

A.13 DH monitoring. A.17 DH optimization to increase RES ration of use (1.1%). A.36
Installation of a new thermal storage (7.800 m3).

IoT & Urban platform

A.60 New open data gateway. A.61 New open APIs, A.62 Big data Functionalities. A.34
VAMOS I nterface for B2B pl atfor m. A. 25
Feedback mobility application. A.66 Mobility planning application. A.64 Charging station
and battery storage Platform. A.63 loT adaptators. A.67 Smart Meter Gateway for
electromobility.

Non-Technical Actions (NTA)

A.29 City Policies Update: taxes, subsidies, traffic restrictions and electro-mobility
promotion. A.44 Single window/desk for energy retrofitting. A.37 Business model for
charging stations. A.38 Energy efficient design of the real estate. A.55 Smart City
Crunching. A.31 Dresden Upscaling up. A.46 SEAP to SECAP upgrade and monitoring of
actions. A.47 Updating SUMP. A.32 Analysis and evaluation of participation processes.
A.39 Citizen Feedback Channel for traffic management. A.56 Open City Dresden. A.40
City mentoring. A.41 Collaboration with Covenant of Mayors Office to communicate
SECAP experiences.

Intervention 1: New construction of private residential buildings

A.1. New construction of 256 houses. A.4. Solar Thermal integration. A.6. Smart controls
at building level. A.7. Smart meters for buildings.

Intervention 2: New construction of public tertiary buildings

A.2. Public Buildings. A.3. PV integration. A.5. Electrical storage integration. A.7. Smart
meters for buildings.

Smart controls

A.6. Smart controls at building level. A.7. Smart meters for buildings.

Building integrated RES and storage

A.3. PV integration. A.4. Solar Thermal integration. A.5. Electrical storage integration.
Urban RES

A.10. PV system total capacity 5MW for mostly irrigation. A.11. LFG and electricity
generation. A.12 Integration of district electricity storage.

Mobility

A.13: 2 e-Buses. A.14: 20 e-vehicles for municipality fleet. A.15: 30 e-bikes. A.16. E-
vehicle charging stations. A.17. E-Bike charging stations. A.23. E-Bus charging stations.
A.19. Multi modal hubs. A.20. Integrating existing Light Rail with e-Bike Station and Bus
Transport. A.21. Applying Last mile delivery for citizens via integration of e-Bike Station
with the Light Rail Station. A.18. Management of charging systems.

Sustainable mobility

A.22. Management of E-fleet.

Public lighting

A.8. LED public lighting. A.9. Smart control of public lighting

loT & ICT

A.39. New open data gateway. A.40. New open API developments. A.41. Big data
Functionalities. A.42. lot adaptors.

Non-Technical Actions (NTA)

A.24. City Policies Update: taxes, subsidies, traffic management and electro-mobility
promotion. A.25. Single window/desk for energy retrofitting. A.26. Smart District-Level
Energy Renaissance Strategy. A.27.Business model for charging stations. A.28.
Lighthouse economic and social living lab. A.29. Demand management living lab. A.30.
PPP modelling guidelines for creating smart districts via urban transformation. A.31.
Antalya Upscaling Plan. A.32. SEAP to SECAP Upgrade and monitoring of actions. A.33.
Update of Sustainable Urban Mobility Plan. A.34. Participation i cocreation model in
Ant al ya. A. 35. Citizensd feedback channel
self-consumption of renewable energy at the district scale. A.37. City mentoring. A.38.
Collaboration with Covenant of Mayors Office to communicate SEAP and SECAP
experiences.

Kepez Santral City level

ANTALYA

City level

Table 5.3 Evaluation boundaries of the MAtchUP interventions

As the interventions have not yet been implemented, this information is only preliminary
at the moment of writing this report. Details on demonstration actions will still be further
clarified, and/or amended, in some cases. Nevertheless, the preliminary evaluation
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framework specifying which indicators to use in which action are shown in this Section.
Updated details on demonstration actions will be reported later in deliverables 2.14,
3.14 and 4.14. Any possible future changes to actions affecting the evaluation
boundaries or framework will be reported in D5.7.

The understanding of the evaluation boundaries is relevant because it allows:

- Toidentify the coherent geographical scale of the data collection
- To use the evaluation results for replicability and scaling-up

The geographical scale defines the territorial level for the data collection. The MAtchUP
interventions are designed on a multi-level territorial dimension, covering the District or
the City level. Therefore, in the domain of the social indicators, where the main unit of
analysis is people, identifying the correct territorial level is crucial, in order to identify
the potential beneficiaries for questionnaires and statistical data.

Under the social impact evaluation, consistency and pertinence were used as criteria to
link actions or interventions to indicators. In particular, the indicators are associated to
interventions when the effect measured through the indicator can be coherently
considered as an expected result of the intervention as a whole. On the other side,
some expected social results can be associated only to specific actions, as triggering
the effect measured by the indicator under analysis. Finally, in some cases the social
objective informing the action making is achieved as a result of the project as a whole,
and in that case the demosite boundary is taken into consideration. This is the case of
the social common indicators, listed in TABLE 5.4.

Geographical ; Indicators
Intervention
scale

SI1. New job creation (ECON)

SI2. Median gross earning

SI3. Type of contracts

Sl4. Use of local workforce (ECON)
City and _ _ SI5. Involvement of city administration
district Allinterventions S16. Bottom-up or top-down initiative

SI7. Local community participation (P)

SI8. Local community participation (1)

SI19. Inclusion of vulnerable groups

SI10. Targeted people reached

Table 5.4 Common indicators evaluation boundaries

The intervention-based indicators, on the contrary, are associated to specific

interventions and cover the related geographical scale, according to the actionsd
specifications. In general, the district level indicators are associated to the quality of life

in the built environment, whereas the city level indicators are associated to Non-
Technical Actions ( NT Agementepoliaytiepcbvements andtity zens é e
mentoring, as shown in the following tables. The share of energy costs on income and

the environmental awareness are measured both at the district and the city level.
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District level. Indicators related to the quality of life in the built environment, namely:
connection to existing cultural heritage, diversity of housing, access to green and public
recreation space. They are clearly associated to the buildings interventions, which will
be realized in the district Poblats Maritims in Valencia, in the Johannstadt District in
Dresden, and in Kepez Santral in Antalya. The data sources are mainly the project
documentation and information provided by the partners in charge of the actions, and
the local authorities representatives involved in the project.

City level. Indicators related to the Non-Technical Actions (NTA), in particular those
associated to citizensd engagement, policy
the urban platform, closely linked to governance and engagement of citizens. The data
sources are mainly the project documentation and information provided by the partners

in charge of the actions, and the local authorities representatives involved in the
project.

District and city level. Indicators measuring the share of energy costs on income and
the environmental awareness of users involved in the interventions. Tool for data
collection: questionnaire.

Valencia

The following table (TABLE 5.5) details the association between indicators,
interventions and geographical scale in the Valencia demosite.

. Tool for data Intervention / action | Geographical
Indicator :
collection scale

Building: Intervention 1,

. . District
SI11. Household . : 2 (residential).
income  spent  on Questionnaire to users X
P involved in actions NTA: Cit _
energy engagement (actions City
A.47, A48, A.49).
SI12. K ed Project Documentation
. Knowledge ) . ] . . .
transfer between cities | Interview with partner in | NTA: City mentoring. Clty
charge
Project Documentation )
SI13. Informed urban i _ i NTA: Policy Cit
charge
Urban platform: loT &
] Project Documentation ICT (actions A.30, A.31).
Sl14. Online i . ) i ) .
government services Interview with partner in | NTA: Citiz City
charge engagement (action
A.45).
Building: Intervention 1,
) ) . 2 (residential), 3, 4 District
SI15. Environmental Questionnaire to users (public tertiary).
awareness involved in actions i )
NTA: Citi z .
City
engagement.
- _ Project Documentation | NTA: Policy
SI16. Citizens involved ) . ) improvements. Staff Cit
in policies formulation = Interview with partnerin  eychange (action A.52). y
charge Urban planning.
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Tool for data Intervention / action | Geographical
Indicator
~_ collecton | .~ scale

PrOJect Documentation Citi z
SI17. Project website
engagement Interview with partner in engagement (action City
charge A.45).
Project Documentation : itz
SI18. Participatory : _ _ _ NTA: Citiz .
governance Interview with partner in =~ €ngagement (action City
charge A.45).
SI19. Vulnerable Project Documentation | NTA; Policy
groups targeted in Interview with partner in | improvements  (action City
policies charge A.34, A.35)
SI20. Connection to Project Documentation Building: Int_ervention L I
cultural heritage Interview with partner in | 2 (residential), 3, 4 District
charge (public tertiary).
) ] Project Documentation o )
SI21. Diversity of ) ) ) Building: Intervention 1 District
housing L”;Z:;SW with partner in | (residential)
Project Documentation | Byilding: Intervention 1
SI122. Access to green ) ) ) : ; . o
space Interview with partner in = (residential), 3 (public District
Charge ter“ary).
SI23. Access to Project Documentation | Byilding: Intervention 1
outdoor recreation Interview with partner in | (residential), 3 (public District
space charge tertiary).
Project Documentation : i
SI24. Access to public : ) . ] NTA: PO'.'Cy .
transport Interview with partner in | improvements  (action City
charge A.44)
Project Documentation : i
SI25. Public transport : ) ) ) .NTA' PO'.'Cy .
offer for PRM Interview with partner in | improvements  (action City
charge A.44)

Table 5.5 Intervention-based indicators evaluation boundaries i VAL

Based on previous analysis, the following table (TABLE 5.6) shows the indicators
measured for each intervention in the Valencia demosite. Further details on the social
indicators and related interventions can be found in CHAPTER 6.

Tool for data

([;:tstrlct/ Interventlon(s) Indlcator(s)

Intervention 1 _ SI11. Household income spent on energy spent on energy Questionnaire
erventio SI15. Environmental awareness (Q2; Q1)
Reconstruction . .
of bri S120. Connection to cultural heritage
private Proiect
residential SI21. Diversity of housing rojec _
buildings S22 A documentation;
. Access to green space interview

District

collection

private
residential
buildings

Intervention 2
Retrofitting of

SI23. Access to outdoor recreation space

SI11. Household income spent on energy Questionnaire

SI15. Environmental awareness (Q2; Q1)
Project

S120. Connection to cultural heritage documentation;
interview
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Dlstrlct/ Tool for data
Interventlon(s) Indlcator(s)

Questlonnalre
Intervention 3 SI15. Environmental awareness Q1)
Reconstruction | 5120, Connection to cultural heritage Project
of public tertiary o
buildings SI22. Access to green space QOcur_nentatlon,
SI23. Access to outdoor recreation space interview
) SI15. Environmental awareness Questionnaire
Intervention 4 (Q1)
Retrofitting of Project
public tertiary SI120. Connection to cultural heritage documentation,
buildings interview
SI15. Environmental awareness
Project
loT & ICT . . .
Urban platform SI14. Online government services QOcumentatlon,
interview
S113. Informed urban policy making
SI16. Citizens involved in policies ]
NTA - Policy formulation Project
improvements | SI19. Vulnerable groups targeted in policies %(:g:]vr?ewtatlon,
SI24. Access to public transport
SI25. Public transport offer for PRM
NTA - Staff SI16. Citizens involved in policies Project .
X documentation;
exchange formulation ) .
City interview
NTA - Urban SI16. Citizens involved in policies (I;’TO]eCt .
. X ocumentation;
planning formulation : .
interview
. Project
rl\rgﬁto(r:ilr:y S112. Knowledge transfer between cities documentation;
9 interview
SI11. Household income spent on energy %Jze)stlonnalre
NTA - Citizen S114. Online government services _
engagement SI15. Environmental awareness Project
. . documentation;
SI17. Project website engagement interview
SI18. Participatory governance
Table 5.6 Social indicators associated to interventions - VAL
Dresden

The following table (TABLE 5.7) details the association between indicators,

interventions and geographical scale in the Dresden demosite.

. Tool for data Intervention / action | Geographical
Indicator :
collection scale

Building: Intervention 1, District
SI11. Household . . 2 (residential).
income  spent  on Questionnaire to users _ : —
P involved in actions NTA: Citiz '
energy engagement (action City
A.56).
SI12. Knowledge Project Documentation - Ci i ;
transfer between cities ) NTA: City mentoring. City
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Tool for data
collection
Interview with partner in

charge

Project Documentation

Intervention / action | Geographical
scale

SI13. Informed urban NTA: Policy Cit
policy making Interview with partner in | improvements. y
charge
Urban platform: loT &
) Project Documentation L(\:T4(achons A0, A.61,
Sl14. Online 34). cit
government services Interview with partner in | NTA: Citiz y
charge engagement (action
A.39, A.56).
Building: Intervention 1, District
SI15. Environmental Questionnaire to users 2 (residential).
awareness involved in actions NTA: Citi z Cit
engagement (A.56). y
Project Documentation . i
SI16. Citizens involved : il:lnTAr\(.)vements S(r)ll)lgz Cit
in policies formulation | Interview with partner in Iapnn'n ' y
charge planning.
Project Documentation . it z
SI17. Project website : lglr;l'ﬁg ement C(Iacttioln 1 Cit
engagement Interview with partner in A 596 9 y
charge -56).
Project Documentation . itz
SI18. Participatory J l:r;r': ement C(Ia(‘:[tic:n ‘ Cit
governance Interview with partner in A 596 9 y
charge -56).
SI19. Vulnerable Project Documentation NTA: Policy
groups targeted in . . ; improvements  (action City
policies 'C”htzgfw with partnerin-— 59 A 44. A 45)
) Project Documentation o )
S120. Connection to Building: Intervention 1, District
cultural heritage Interview with partner in | 2 (residential).
charge
) ] Project Documentation o )
SI21. Diversity of Building: Intervention 1 District
housing Interview with partner in | (residential).
charge
Project Documentation o ]
S122. Access to green Building: Intervention 1 District
space Interview with partner in | (residential).
charge
S123. Access to Project Documentation . )
outdoor recreation Building: Intervention 1 District
Interview with partner in | (residential).
Space charge
Project Documentation . i
SI24. Access to public J i,:lnTAr‘é)vements (Zc?tlilgz Cit
transport Interview with partner in A 27 y
charge AT)
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Indicator

SI25. Public transport

offer for PRM

Interview with partner in

charge

|mprovements
A.47)

Policy
(action

City

Tool for data Intervention / action | Geographical
~_ collecton | .~ scale

PrOJect Documentation

Table 5.7 Intervention-based indicators evaluation boundaries - DRE

Based on previous analysis, the following table (TABLE 5.8) shows the indicators
measured for each intervention in the Dresden demosite. Further details on the social
indicators and related interventions can be found in CHAPTER 6.

District/ : . Tool for data
: Intervention(s) Indicator(s) .
City collection
SI11. Household income spent on energy Questionnaire
Intervention 1 SI15. Enwronmental awareness. (Q2; Q1)
New building S120. Connection to cultural heritage _
construction SI21. Diversity of housing Project
documentation;
SI22. Access to green space interview
District SI23. Access to outdoor recreation space
Intervention 2 SI11. Household income spent on energy Questionnaire
Retrofitting of SI15. Environmental awareness (Q2; Q1)
private Project
residential SI20. Connection to cultural heritage documentation;
buildings interview
Project
IoT & ICT . . .
Urban platform Sl14. Online government services _docur_nentatlon,
interview
S113. Informed urban policy making
SI16. Citizens involved in policies ]
NTA - Policy formulation (I;’TO]eCt o
improvements | SI19. Vulnerable groups targeted in policies inct)g;jvr?e?/\r/] ation,
S124. Access to public transport
Cit SI25. Public transport offer for PRM
Y A Project
1y SI112. Knowledge transfer between cities documentation;
mentoring interview
SI11. Household income spent on energy %Jze)stlonnalre
NTA - Citizen SlI14. Online government services _
engagement SI15. Environmental awareness Project
: : documentation;
SI17. Project website engagement interview
SI18. Participatory governance
Table 5.8 Social indicators associated to interventions - DRE
Antalya

The following table (TABLE 5.9) details the association between

interventions and geographical scale in the Antalya demosite.

~ Toolfordata | Intervention/action | Geographlcal
Indicator
collection scale

SI1. Household

Household ‘ Questionnaire to users ‘ Building: Intervention 1 ‘

District

indicators,
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. Tool for data Intervention / action | Geographical
Indicator ;
collection scale

income  spent on | involved in actions (residential).
energy NTA: Citiz
engagement (actions City
A.36).
SI12. K led Project Documentation
. Knowledge . . .
transfer between cities | Interview with partner in NTA: City mentoring. City
charge
Project Documentation i
S113. Informed urban NTA: Policy Cit
policy making Interview with partner in | improvements. y
charge
Urban platform: loT &
SI14. Onli Project Documentation ICT (actions A.39, A.40).
. Online — .
government services | Interview with partnerin | NTA: Citiz City
charge engagement (action
A.34).
Building: Intervention 1
) ) ] (residential), 2 (public District
SI15. Environmental Questionnaire to users tertiary).
awareness involved in actions ) )
NTA: Citi z .
City
engagement.
Project Documentation . i
SI16. Citizens involved : il:lnTAr\(.)vements B?ll;;z Cit
in policies formulation | Interview with partner in pro ' y
charge planning.
Project Documentation . itz
SI17. Project website : er-]r': ement ¢ Iacttioln 1 Cit
engagement Interview with partner in 9ag ( y
charge A.34, A.35).
Project Documentation . it z
SI18. Participatory J erT Az; ement C(Iac;[tioln Z Cit
governance Interview with partner in 9ag y
charge A.34, A.35).
SI19. Vulnerable Project Documentation | NTA: Policy
groups targeted in Interview with partner in improvements  (action City
policies C;ng: th partne A.24, A.25, A.26)
SI20. Connection to Project Documentation | Byilding: Intervention 1
cultural heritage Interview with partner in (residential), 2 (public District
charge tertiary).
) ) Project Documentation o .
SI21. Diversity of Building: Intervention 1 District
housing Interview with partner in | (residential).
charge
S122. Access to green Project Documentation | Building: Intervention 1
spacé Interview with partner in (resjdential), 2 (public District
charge tertiary).
Thispr oj ect has received funding from th:
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. Tool for data Intervention / action | Geographical
Indicator :
collection scale

SI23. Access to Project Documentation | Buyilding: Intervention 1
outdoor recreation Interview with partner in (residential), 2 (public District
space charge tertiary).
Project Documentation . i
S124. Access to public J i,:lnTAr\c.)vements (thlilgx Cit
transport Interview with partner in A 2 4 y
charge 44)
Project Documentation . i
SI25. Public transport : i':lnTAr:)vements (:c?tlilgz Cit
offer for PRM Interview with partner in A 24 y
charge A44)

Table 5.9 Intervention-based indicators evaluation boundaries i ANT

Based on previous analysis, the following table (TABLE 5.10) shows the indicators
measured for each intervention in the Antalya demosite. Further details on the social
indicators and related interventions can be found in CHAPTER 6.

District/ Intervention(s) Indicator(s) Tool for data
' City ~_ collection

SI18.

Participatory governance

District | Intervention 1  SI11. Household income spent on energy spent on energy Questlonnalre
New SI15. Environmental awareness (Q2; Q1)
construction of SI20. Connection to cultural heritage Project
private SI21. Diversity of housing documentation;
residential interview
buildings SI22. Access to green space

S123. Access to outdoor recreation space
Intervention 2 SI15. Environmental awareness Questionnaire
New (Q2; Q1)
construction of S120. Connection to cultural heritage Project
public tertiary SI122. Access to green space documentation;
buildings - i i
g S123. Access to outdoor recreation space Interview
City IoT & ICT S114. Online government services Project
Urban platform documentation;
interview
NTA - Policy SI13. Informed urban policy making Project
Improvements | gj16. Citizens involved in policies documentation;
formulation interview
SI19. Vulnerable groups targeted in policies
S124. Access to public transport
SI25. Public transport offer for PRM
NTA - City S112. Knowledge transfer between cities Project
mentoring documentation;
interview
NTA - Citizen SI11. Household income spent on energy Questionnaire
engagement (Q2)
SI14. Online government services Project
SI15. Environmental awareness _d(icumentatlon;
SI17. Project website engagement nterview

Table 5.10 Social indicators associated to interventions - ANT
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5.3 Social acceptance

Based on the review of academic literature, it is therefore possible to draw a framework
for the analysis of MAtchUP social acceptance. The process follows a 2-step approach.
In the first step, the areas of analysis relevant to MAtchUP are clearly identified,
considering that not all variables investigated in the academic review are directly
applicable to a smart city context. In the second step, for each area identified,
meaningful indicators are proposed for the monitoring in LH cities.

The first three concepts relevant to MAtchUP are those identified by Wistenhagen

(2007) with reference to community acceptance. Smart cities relate by definition to

| ocal ¢ o mbistributiomakjssticedi ,Prodedural justiced0 a Trdst & wi | | have
to be included in the analysis. These three areas will have to be considered together

wi tAlwarénesso, as a prerequisite of acceptance.

Considering acceptance models of new technologies, TAM was the pioneer model and
still wi del Yerceivded psebuthesso i on dieréeived Ease of Useod are
essential variables to MAtchUP monitoring. Other areas of investigation have been
extrapolated from TAM 2 and UTAUT. Although they may have a different level of
importance and application considering different stakeholders in the community,
different level of maturity and different innovation in the project at the district and city
level, they are deemed to be relevant to a smart city context. They include:

T AVol unt ari wassd is connected to Aprocedur al
within the active citizenship subtheme;

1 fAlmage-social influenced ,in relation with the perception on improved social
status;

1 A Qu al, whick ¢an be referred to the quality of services related to smart city
technologies, but also to the quality of life gained through the project (perceived

benefits);

T AResult demanstraalgiilbiitly ty of fits;mwfotlands i n t er
cost reduction;

T AFacilitat i n,gonmecdced doithe infbastsiciure for e-mobility and to

the urban platforms.

Consideri ng ocogmitive emoyrdeatb is particularly relevant to MAtchUP
as a measure of interest and curiosity generated by the project.

The following table (TABLE 5.11) summarizes the variables identified in the literature
review and how they are dealt within MAtchUP.

Theoretlcal Academic MAtchUP

Awareness Yes. As a prerequisite of SA1L.
acceptance.
awareness
Distributional Wistenhagen | Yes. MAtchUP will go beyond SA3
justice the measurement of the '

perception on costs and Distributional

revenue distribution to validate | justice
also satisfaction with price of SA4 Value for
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Theoretical Academic MAtchUP

services and overall perception | money
on value for money. This )
second area can be referred SAS. Price of
also to Result demonstrability services
(TAM2).

Procedural Justice, . Yes. Voluntariness is strictly

Voluntariness Wastenhagen connected to procedural justice. SAZ Procedural

TAM 2 MAtchUP will consider just one | Justice

indicator. As an extension of SA10. Citizen
pr'ocedural justice, MAtghUP driven upscaling
will work also on an indicator of
Citizen Driven Upscaling.

Trust Wistenhagen | Yes. SA6. Trust in

service providers

PU, Performance TAM, TAM2, | Yes. PU is identified in all 3 SA7. Perceived

expectancy UTAUT major technology acceptance Usefulness
models, and key to MAtchUP.

PEOU, Effort TAM, TAM2, | Yes. PEOU is identified in all 3 | SA8. Perceived

Expectancy UTAUT major technology acceptance ease of use
models, and key to MAtchUP.

Subjective norm TAM 2 No. Psychological variable --
difficult to cover in the MAtchUP
smart city context.

Image, social TAM 2, Yes. Image and social influence | SA9. Social

influence UTAUT are translated in just one image
indicator for MAtchUP.

Experience TAM 2 Yes. As the measurement will
occur at least twice,
flexperienceo wi
indirectly by comparing ex-ante
and ex-post evaluations.

Job relevance TAM 2 No. Not applicable. MAtchUP
social indicators address
citizens as users of new urban
technologies in a city context.

MAt chUP soluti o
direct impact on job relevance.

Output quality TAM 2 Yes. With reference to .
perceived benefits in relation to SAll'_ Perceived
quality of life, quality of support | benefit
services and increased comfort. ' a2 perceived

comfort
SA13. Perceived
quality of support
services

Result TAM 2 Yes. Output quality and result .

demonstrability demonstrability are strongly SAll'_ Perceived
interconnected. Suggested benefit
indicators on perceived bengfit SA12. Perceived
and comfort apply also to this

comfort
area.
SA14. Bill savings

Facilitating UTAUT Yes. Facilitating conditions SA15. Facilitating

conditions within MAtchUP could apply to conditions
both the enabling ICT
infrastructure and the e-mobility
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constructs/variables model 9 indicators
infrastructure (e.g. e-stations).
Considering difficulties for
citizens to answer technical
guestions on the ICT
infrastructure enabling
MAtchUP solutions, focus will
be only on e-mobility. However,
as all social acceptance
indicators will refer to the
project as a whole (and not to
the action level), availability of
the indicator on facilitating
conditions for e-mobility will
depend on cities.

Cognitive Cognitive Yes. In relation to the interest SA16. Coanitive
enjoyment enjoyment and curiosity generated by the T gnitiv
project. enjoyment

Table 5.11 Social acceptance variables

Considering the theoretical constructs and variables from academic models in column
1, step 2 focused on elaborating the indicators that can describe each of them, taking
into consideration the smart city context and the relevance to MAtchUP. Suggested
indicators are listed in the last column of the table. They will be measured leveraging a
primary research effort in each LH city along the methodology illustrated below.

5.3.1 Tools for data collection

The final 17 screened indicators will be measured via questionnaires, mainly through

Li kert scales and Yes/ No questions, providing
regarding MAtchUP solutions and technologies. An introductory general section will be

also included, investigating, as an example:

w Gender (M/F)

w Age (bands)

w Education

w Salary range

w Marital status (Single, Married, é.)
w Number of children (0-8)

w Length of residence (in years)

w Owner/tenant, for buildings under renovation

The measurement should happen at least twice (before and/or at the beginning of the

interventions and once interventions are completed), to allow the comparison of ex-

ante or initial evaluation (if actions have already started) and ex-post evaluation, and to

monitor the evolution of soci al sare fgettoance ove
leverage different tools to collect the information: focus groups, surveys or panels, and

different formats: CATI, CAWI, CAPI, or paper based. Focus groups, for example,

could be leveraged to verify the validity of the proposed indicators and provide inputs to

a subsequent survey and or panel. A survey could provide insights at city level. A panel

could prove very useful for ex ante and ex post evaluation.
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In general, considering feasibility in cities, the questionnaire is anticipated to be in most

of cases paper-b as ed and admini stered either to di st
workshops and/or to residents in buildings under renovation, with the support of

technology partners. Also, considering the nature of MAtchUP actions and anticipating

peopleds difficulties in referring them to spec
the project as a whole. Questions on specific actions could be also administered

depending on feasibility in the different cities.

Furthermore, the questionnaire will be used also to collect information on the impact
indicator related to the energy costs burden on households (SI11).

The sampling and weighting will follow the same procedure described for the
questionnaire Q1.

5.3.2 Data Analysis

The survey will comprise Yes and No questions and Likert scales. For the first type of
questions, the analysis will provide frequencies of responses. For Likert scales, the
analysis will provide mean average of results as well as frequencies of responses for
each item in the scale.

Depending on final number of interviews, the answers to the introductory session
describing respondents would allow to segment results and identify which factors drive
and inhibit acceptance by gender, age, family status, etc.

The final model will be instrumental for the analysis and assessment of MAtchUP social

acceptance in the 3 Lighthouse cities but can be also a very powerful tool after
projectodos end. I ndeed, the analysis of resul t
also in the post-project exploitation phase:

1. To monitor the evolution of social acceptance over time and verify which
variables drive change (those variables represent factors that need attention
when deciding on next steps in the exploitation phase).

2. To identify areas of improvement for MAtchUP. As an example, if awareness is
a key problem, then recommendations can be made on how to better promote
the existence of the solution. If citizens using electric vehicles disliked the
support, then actions should be taken to improve it. Etc.

3. To personalize the value proposition according to citizenso needs and
perceptions. The segmentation of results by age bands can for example drive
the ideation of different value propositions for young people versus elderly and
decide on ways to promote the project and overall go-to-market strategy.
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6 Ful I | i st of soci al | mpact i ndi

In this chapter the full list of the social impact indicators is detailed in order to provide
extensive and practical information for the cities and the technological partners
involved, and the general public. The information described in each card includes:

[Indicator code and Name]

Social Objective The Social Objective whose achievement the indicator
contributes to measure.

Category Theme (Sub-theme).

Justification A Dbrief description of the nature, the general conceptual
framework, the object of the evaluation and the reason for
selecting the indicator.

Definition A statement of the meaning of the indicator.

Unit # (of jobs, people reached, € ) , a, % (in | obs;g
scal e, é

Calculation formula How the indicator is calculated (if applicable).

Applicability to | Related interventions: the indicator applies to all interventions or

interventions to some interventions (common or intervention-based).

Calculation interval Which is the frequency of the measurement (once, yearly,
before and after the interven

Data requirements and guidelines for assessment

Evaluation boundaries Project / Intervention/ Action and associated geographical scale
where needed.

Expected data source /| Where and in what form the information can be found (project
availability documentations, reports, ques

Baseline definition Reference state by which the change is measured or compared
(ex-ante, Business as Usual, control group € ).

Reporting to SCIS Whether the indicator is supported for report to SCIS according
to the SCIS Self-reporting guide or not.

References CITYkeys, ESS Quality of Life framework, own development
under MAtchUP.

Table 6.1 Social impact indicator card T template
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6.1 Common indicators
6.1.1 Productive or other main activity

ECONOMIC ACTIVITY T EMPLOYMENT

SI1. New jobs creation

SI1. New jobs creation (ECON)

Social Objective SO1 To trigger new jobs and boost local economies.
Category Productive or other main activity (Economic activity i employment)
Justification This indicator aims to quantify iffhow many new jobs have been

created by the project actions. It should be considered that the impact
of the project on job creation may have a medium term and city-wide
perspective which is addressed by WP1 city level evaluation. In WP5,
the evaluation will be focused on new jobs stimulated by the project
for example through the support to new businesses and start-ups that
will be launched thanks to the project actions.

This indicator is part of the Economic Evaluation analysis (T5.2) and
will be used for further analysis under the Social Evaluation.

Definition # of jobs triggered by the project.

Unit # of jobs.

Calculation formula | # of jobs triggered by the project.

Applicability to | All interventions (COMMON indicator).
interventions
Calculation interval 1 (During)

1 After

Data requirements and guidelines for assessment

Evaluation Interventions as defined in TABLE 5.3.

boundaries

Expected data | To be retrieved from project documentation and/or interviews with the
source project leader or other actors involved.

Expected availability: high (VAL, ANT, DRE).

Baseline definition In this case the definition of a baseline seems not applicable. The
value could be compared with projects/interventions carried out
following Business As Usual practice, if available.

Reporting to SCIS Supported.

Reference CITYkeys.
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SI2. Median gross earnings of newly contracted employees

SI2 | Median gross earnings Productive or other | Economic activity -
main activity employment

SI2. Median gross earning

Social Objective SO1 To trigger new jobs and boost local economies.
Category Productive or other main activity (Economic activity i employment)
Justification Apart from the quantitative aspect, the quality of paid work is

especially important, since it relates to personal dignity. Hence,
addressing the quality of jobs and employment conditions is covered
in the Guidelines for the Employment Policies of the Member States
(Council Decision 2010/707/EU).

The Bureau of the Conference of European Statisticians established
the Expert Group on Measuring Quality of Employment to develop a
set of internationally agreed guidelines for compiling quality of
employment statistics. The result of the work of this expert group is a
statistical framework for measuring quality of employment, published
in 2015. Within seven dimensions of this framework there are
indicators which were chosen also for the ESS Quality of life
framework (European Commission, 2017).

Under the ESS Quality of life framework, the median gross hourly
earnings of newly contracted employees was selected as an indicator
for quality of work.

Definition Median gross hourly earnings of employees (excluding apprentices)
contracted under the new jobs.
Unit G or tariff classes.
Applicability to | All interventions (COMMON indicator).
interventions
Calculation interval 1 (During)
1 After

Data requirements and guidelines for assessment

Evaluation Interventions as defined in TABLE 5.3.

boundaries

Expected data | To be retrieved from project documentation and/or interviews with the
source project leader.

Expected availability: high (VAL, DRE, ANT).

Baseline definition Not applicable.

Reporting to SCIS Not supported.

Reference ESS Quality of Life framework.
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SI3. Type of new contracts

SI3. Type of contracts

Social Objective SO1 To trigger new jobs and boost local economies.
Category Productive or other main activity (Economic activity i employment)
Justification Apart from the quantitative aspect, the quality of paid work is

especially important, since it relates to personal dignity. Hence,
addressing the quality of jobs and employment conditions is covered
in the Guidelines for the Employment Policies of the Member States
(Council Decision 2010/707/EU).

The Bureau of the Conference of European Statisticians established
the Expert Group on Measuring Quality of Employment to develop a
set of internationally agreed guidelines for compiling quality of
employment statistics. The result of the work of this expert group is a
statistical framework for measuring quality of employment, published
in 2015. Within seven dimensions of this framework there are
indicators which were chosen also for the ESS Quality of life
framework (European Commission, 2017).

Under the ESS Quality of life framework, the type of contract was
selected as an indicator for quality of work. Indicators on the type of
contracts provide information about the security of employment which
influences the economic security and consequently the quality of life
of the concerned employees.

The indicator measures the % of fixed and temporary new contracts
triggered by the project.

Definition Type of new contracts (fixed or temporary).

Unit % over new contracts triggered.

Calculation formula | (fixed contracts / new contracts)*100%
(temporary contracts/ new contracts)*100%

Applicability to | All interventions (COMMON indicator).
interventions
Calculation interval 1 (During)

1 After

Data requirements and guidelines for assessment

Evaluation Interventions as defined in TABLE 5.3.

boundaries

Expected data | To be retrieved from project documentation and/or interviews with the
source project leader.

Expected availability: high (VAL, DRE, ANT).
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Baseline definition Not applicable.

Reporting to SCIS Not supported.

Reference ESS Quiality of Life framework.
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Sl4. Use of local workforce

Sl4. Use of local workforce (ECON)

Social Objective

SO1 To trigger new jobs and boost local economies.

Category

Productive or other main activity (Economic activity i employment)

Justification

Part of the value created by smart city projects is the contribution to
local employment. Therefore, this indicator aims to quantify the share
in the total project costs that has been spent on local suppliers,
contractors and service providers.

As it is impossible to make a distinction between products and labour,
the definition includes all products irrespective of their origin provided
by local suppliers. A rough estimate is asked from the respondents. It
is not intended that detailed inventories of all expenditures are
undertaken. Similarly, for planned projects: an impression of the
distribution of contracting is asked for.

This indicator is part of the Economic Evaluation analysis (T5.2) and
will be used for further analysis under the Social Evaluation.

Definition Share in the total project costs that has been spent on local suppliers,
contractors and service providers.
Unit % in euros.

Calculation formula

(Use of local workforce (project costs) in project/total use of workforce
(project costs) in project)*100%

Applicability to

interventions

All interventions (COMMON indicator).

Calculation interval

1 During
1 After

Data requirements and guidelines for assessment

Evaluation Interventions as defined in TABLE 5.3.

boundaries

Expected data | To be retrieved from project documentation and/or interviews with the
source project leader.

Expected availability: high (VAL), low (DRE, ANT). Potential

alternatives will be explored as proxy indicators.

Baseline definition

In this case the definition of a baseline seems not applicable. The
value could be compared with projects/interventions carried out
following Business As Usual practice.

Reporting to SCIS Not supported.
Reference CITYkeys
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6.1.2 Governance and basic rights

INSTITUTIONS AND PUBLIC SERVICES

SI5. Involvement of city administration

SI5. Involvement of city administration

Social Objective SO2 To enhance institutions
Category Governance & basic rights (Institutions and public services)
Justification Smart city projects are integrative projects. The extent to which the

local authority is involved in the development of the project, gives an
indication of the policy importance of the project. The number of
departments that are involved, whether by contributing human or data
resources, says something about the extent to which the city
administration understands the integrated structure of smart city
projects and its facilitation needs.

Definition The extent to which the local authority is involved in the development
of the project, other than financial, and how many departments are
contributing.

Unit Likert scale.

Calculation formula | Likert scale: The local authority is involved in the development of the
project (not at all-poorly-somewhat-clearly-very much).

((Number of departments / all departments)*100).

Applicability to | All interventions (COMMON indicator).
interventions
Calculation interval 1 Before

1 After

Data requirements and guidelines for assessment

Evaluation Interventions as defined in TABLE 5.3.

boundaries

Expected data | To be derived from project documentation and interviews with the

source project leader and the representatives of the local authority involved in
the project.

Expected availability: high (VAL, DRE, ANT).

Baseline definition Ex-ante.

Reporting to SCIS Not supported.

Reference CITYkeys
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ACTIVE CITIZENSHIP

SI6. Bottom-up or top-down initiative

S16. Bottom-up or top-down initiative

Social Objective SO9To maximize the citizensd eng:dq
Category Governance and basic rights (Active citizenship)
Justification The MAtchUP project aims at strengthening the planning processes

for urban transformation, consolidating the benefits of deploying large
scale demonstration projects of innovative technologies in the energy,
mobility, ICT sectors, promoting the social and human capital and
assuming that a citizen-centric approach, in terms of citizen
engagement and co-creation strategies, is essential to reach relevant
results. In fact, only the active and binding patrticipation of citizens
allows to build integrated urban environments and to deploy
sustainable actions with which the neighbours feel identified, making
possible the empowerment of citizens and the improvement of their
quality of life (D1.1).

Moreover, public involvement is identified to have a positive effect on
the agreement over solutions and acceptance of policy interventions
through the creation of awareness (Bosch, et al., 2017).

Definition This indicator analyses to what extent the idea for the smart city
intervention originated from the local community or whether it was top-
down initiative.

Has the intervention idea originated from the local community?

Unit Y/N answer.

Calculation formula | Yes/no question:
Yes: It was a bottom-up initiative.

No: It was a top-down initiative.

Applicability to | All interventions (COMMON indicator).
interventions
Calculation interval 1 After

Data requirements and guidelines for assessment

Evaluation Interventions as defined in TABLE 5.3.

boundaries

Expected data | To be retrieved from project documentation and/or interviews with the
source project leader.

Expected availability: high (VAL, DRE, ANT).

Baseline definition The value could be compared with projects/interventions carried out
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following Business As Usual practice.

Reporting to SCIS

Not supported.

Reference

CITYkeys

SI7. Local community participation in planning

SI7. Local community participation in planning

Social Objective

SO7 To maxi mi ze t he citizens where
interventions have been implemented.

Category

Governance and basic rights (Active citizenship)

Justification

A growing body of literature is exemplifying the importance of civil
society/community participation in sustainable urban planning, for
example by means of smart city projects, to bring together information,
knowledge and skills from diverse backgrounds to articulate the targets
of smart cities and to create a sense of ownership over the outcomes
(Bosch, et al., 2017). Moreover, public involvement is identified to have
a positive effect on the agreement over solutions and acceptance of
policy interventions through the creation of awareness (Bosch, et al.,
2017).

The need for timely and effective public involvement has been identified

for successful smart city projects as user behaviour is an essential

component of the project 06 s(Bogsoh,refab,i
2017). As resident sbo beliefs, nee

towards sustainable living environments have a strong influence on

project performance, public involvement during the development stage

is essential to provide developers with input to ensure that the project

will perform as intended (ibid). An active involvement of residents in the

development process is therefore beneficial to the necessary

awareness and long-term support for smart city projects.

MAtchUP aims to strengthen the city transformation strategies in a
sustainable and inclusive manner and to maximise the replicability and
upscaling of the demonstration actions. This approach incorporates
citizen engagement, specifically in its treatment of inclusion. Part of the
inclusion entails empowering citizens to participate in the planning
process and integrating citizen voice in the replication and scale up
plans (Expected Impact #16).

Definition

The extent to which residents/users have been involved in the planning
process.

Unit

Likert scale.

Calculation
formula

Likert scale based on the ladder of citizen participation by Arnstein:
community involvement/participation (not at all-inform&consult-advise-
partnership-community self-development).
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Applicability to

interventions

All interventions (COMMON indicator).

Calculation interval

1 (During)
1 After

Data requirements

and guidelines for assessment

Evaluation Interventions as defined in TABLE 5.3.

boundaries

Expected data | To be retrieved from project documentation and/or interviews with the
source project leader in each city.

Expected availability: high (VAL, DRE, ANT).

Baseline definition

The value could be compared with projects/interventions carried out
following Business As Usual practice.

Reporting to SCIS

Not supported.

Reference

CITYkeys.

SI8. Local community participation in implementation

SI8. Local community participation in implementation

Social Objective

SO7 To maxi mi ze t he citizensb©o

interventions have been implemented.

Category

Governance and basic rights (Active citizenship)

Justification

A growing body of literature is exemplifying the importance of civil
society/community participation in sustainable urban planning, for
example by means of smart city projects, to bring together
information, knowledge and skills from diverse backgrounds to
articulate the targets of smart cities and to create a sense of
ownership over the outcomes (Bosch, et al., 2017). Moreover, public
involvement is identified to have a positive effect on the agreement
over solutions and acceptance of policy interventions through the
creation of awareness (Bosch, et al., 2017).

The need for timely and effective public involvement has been
identified for successful smart city projects as user behaviour is an
essential component of the projectb s per f or mance

(Bosch, et al., 2017). As residentsod belief
expectations towards sustainable living environments have a strong
influence on project performance, public involvement during the
development stage is essential to provide developers with input to
ensure that the project will perform as intended (ibid). An active
involvement of residents in the development process is therefore
beneficial to the necessary awareness and long-term support for
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smatrt city projects.

MAtchUP aims to strengthen the city transformation strategies in a
sustainable and inclusive manner and to maximise the replicability
and upscaling of the demonstration actions. This approach
incorporates citizen engagement, specifically in its treatment of
inclusion. Part of the inclusion entails empowering citizens to
participate in the planning process and integrating citizen voice in the
replication and scale up plans (Expected Impact #16).

Definition The extent to which residents/users have been involved in the
planning process.

Unit Likert scale.

Calculation formula Likert scale based on the ladder of citizen participation by Arnstein:
community involvement/participation (not at all-inform&consult-
advise-partnership-community self-development).

Applicability to | All interventions (COMMON indicator).
interventions
Calculation interval 1 (During)

1 After

Data requirements and guidelines for assessment

Evaluation Interventions as defined in TABLE 5.3.
boundaries

Expected data source | To be retrieved from project documentation and/or interviews with
the project leader in each city.

Expected availability: high (VAL, DRE, ANT).

Baseline definition The value could be compared with projects/interventions carried out
following Business As Usual practice.

Reporting to SCIS Not supported.

Reference CITYkeys.
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DISCRIMINATION AND EQUAL OPPORTUNITIES

SI9. Inclusion of vulnerable groups

S19. Inclusion of vulnerable groups

Social Objective SO3 To ensure that actions and policies are inclusive.

Category Governance and basic rights (Discrimination and equal
opportunities)

Justification Vulnerable and other groups whose opinions or contributions are not
reflected well enough in our society (like women, minorities and the
disabled), require special attention to be included in the community,
thereby enhancing social cohesion and diversity and tapping into
underdeveloped social capital. The social cohesion and diversity
should be ensured in smatrt cities intervention as a factor of equity.

In the smart city the dimension of equity must be held into
consideration. The equity must take account of the distribution and
redistribution of the benefits of prosperity of a city, in order to obtain
a reduction of poverty, a supply of adequate housing, a protection of
the rights of minorities and vulnerable groups, a gender equality and
a public participation of citizens in political and cultural life (UN-
Habitat, 2012).

Equity and inclusiveness are also relevant aspects, identified by the
Quality of Life literature (European Commission, 2017). Moreover,
the European Economic Recovery Plan (European Commission,
2008) encourages measures for the employment support, focusing
mainly to most vulnerable groups and lower incomes.

MAtchUP focuses on enhancing competitiveness, increasing
sustainable growth and ensuring that growth is inclusive (Expected
Impact #11).

Definition The extent to which project has led to an increased participation of
groups that are not well represented in the society.

Unit Likert scale.

Calculation formula Likert scale:

The project has increased participation of groups not well
represented in society? (Not at all-poor-fair-good-excellent)

Applicability to | All interventions (COMMON indicator).
interventions
Calculation interval 1 (During)

1 After

Data requirements and guidelines for assessment

Evaluation boundaries | Interventions as defined in TABLE 5.3.
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Expected data source

To be derived from project documentation and interviews with the
project leader and stakeholders (including representatives of the
groups targeted).

Expected availability: high (VAL, DRE, ANT).

Baseline definition

The value could be compared with projects/interventions carried out
following Business As Usual practice.

Reporting to SCIS

Not supported.

Reference

CITYkeys.

SI10. Targeted people reached

SI10. Targeted people reached

Social Objective

SO9 To maximize the citizenso e

Category

Governance and basic and

opportunities)

rights  (Discrimination equal

Justification

A Smart City project is usually most successful if the entire target
group of a service participates in the project. For example, all
electrical car owners join in optimizing their battery use to improve
the energy system efficiency of the district. In addition, a high score
on people reached can be seen as a signal of increased community
engagement due to the project. The effort the project will make
towards reaching the full extent of its target group can vary and with
it the size of the target audience. Therefore, this effort and target
audience have to be clearly defined before assessing the indicator.

Definition

Percentage of people in the target group that have been reached
and/or are activated by the project

Unit

% of the target groups.

Calculation formula

(number of citizens reached/total number of citizens considered as
the total target group of the project) * 100%

Applicability to

interventions

All interventions (COMMON indicator).

Calculation interval

9 Before
1 After

Data requirements and guidelines for assessment

Evaluation boundaries

Interventions as defined in TABLE 5.3.

Expected data source

To be derived from project documentation and/or interviews with the
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project leader.
Expected availability: high (VAL, DRE, ANT).

Baseline definition Ex-ante.
Reporting to SCIS Supported.
Reference CITYkeys.

6.2 Intervention-based indicators

The intervention-based indicators are related to specific project interventions.

6.2.1 Material living conditions

CONSUMPTION

SI11. Household income spent on energy

SI11. Household income spent on energy

Social Objective

SO5 To reduce the household income spent on energy bills and the
energy poverty

Category

Material living conditions (Consumption)

Justification

A significant part of a househ
costs expenditures. As such, it is a determinant of the extent to
which households are at risk of poverty or deprivation and may
conduce to energy poverty situations. Conceptually, fuel poverty is a
measure of a househol ddés abili

home (Preston, White, Blacklaws, & Hirsch, 2014), referring to a
situation in which households are not able to adequately heat their
homes or meet other required household energy services at an
affordable cost (Pye & Dobbins, 2015).

Research suggests that energy poverty has important
consequences if not addressed, such as deteriorating health, further
entrenching poverty, and even hindering policies directed at fighting
climate change (Rademaekers, et al., 2016).

Avoiding energy poverty has therefore become an important policy
aim at the European level (among others: 3" Energy Package, 2009;
Vulnerable Consumer Working Group- VCWG, 2011; Energy
Efficiency of Public Buildings Directive-EPBD, 2010; Energy
Efficiency Directive-EED, 2012) and in many European countries.

Moreover, to tackle energy poverty is one of the objectives of
MAtchUP and several actions are addressed to it, as a measure of
inclusiveness and equity. Besides, the reduction of the energy
costs is a targeted objective of the project interventions in the field of
energy. Therefore, this indicator is aimed at measuring the energy
costs burden reduction on households.

The interventions related to residential buildings and citizen
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engagement are especially relevant to this end. As a matter of fact,
residents in energy poverty often live in low-energy-efficiency
buildings in desperate need of refurbishment, so that to renovate the
buildings into more energy efficient buildings is key to mitigate
energy poverty. On the other hand, other actions such as awareness
raising, together with the promotion of energy efficient pathways and
social and policy-oriented actions contribute to the energy
consumption reduction, and the share of income spent.

Therefore, this indicator will measure the variation of the energy
costs burden for users involved in the project actions related to new
buildings and buildings retrofitting, as well as citizen engagement
activities, including local strategies to mitigate energy poverty.

The share of income spent on the energy bills will allow further
comparation and analysis with district and city level expenditure-
based energy poverty measurements (where the energy poverty is
given by an energy-cost ratio >10%).

Definition Change in percentage points of (gross) household income spent on
energy bills.

Unit % point change in income spent on energy.

Calculation formula ((Energy costs before project)/(Gross household income)x100%) -

((Energy costs after project)/(Gross household income)x100%) =

percentage point change in income spent on energy

Applicability to | Some interventions (INTERVENTION-BASED indicator).
interventions
Calculation interval 1 Before

1 After

Data requirements and guidelines for assessment

Evaluation boundaries | VAL ANT DRE
Private residential | Intervention 1, 2 Intervention 1 Intervention 1, 2
buildings. Source:

users involved.

Geographical scale Cabanyal Kepez Santral District Johannstadt
NTA: citizenso|Ci t i zenso Citizensbo Citizensbo
engagement. Source: | engagement (A.47, | engagement (A.36) engagement (A.56)
users involved. A.48, A.49)

Geographical scale City level City level City level

Expected data source | Questionnaire to users involved (Q1).
Expected availability: high (VAL), low (DRE, ANT).

Data on the (average or median) household income may be
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obtained from the city statistical office if not available for the
immediate context of the project. Energy prices (metered prices) can
be obtained from the local energy provider(s).

Baseline definition Ex-ante.
Reporting to SCIS Not supported.
Reference CITYkeys

6.2.2 Governance and basic rights

INSTITUTIONS AND PUBLIC SERVICES

SI12. Knowledge transfer between cities

SI12. Knowledge transfer between cities

Social Objective

S0O2 To enhance institutions

Category

Governance & basic rights (Institutions and public services)

Justification

The MAtchUP technical and non-technical solutions rely on a solid
replication and transferability perspective, with the final aim to
maximise the impacts achieved in a European dimension, avoiding
very specific cases and fostering cross cutting issues as knowledge
sharing (by means of mechanisms as staff exchange, coaching and
mentoring, etc.). In fact, the project triggers the knowledge transfer
between cities by providing an environment for active mentoring and
staff exchange (MAtchUP Impact #14). Involved cities are expected
to deploy a strong capacity building activity, composed by coaching
and mentoring among policy-makers from lighthouse and follower
cities and staff exchange to foster knowledge transferability.

This indicator measures the number and domains of the practices
exported and learned between cities, and the number of departments
and professionals (local authorities and policy makers staff,
supported by some representatives from the scientific community,
industry and financial institutions) involved in the city-to-city learning
approach in the framework of coaching, mentoring and knowledge
transfer activities.

Definition

City-to-city learning: practices exported/ learned and city
administration involvement (departments, professionals).

Unit

# of practices and domains. % of departments of city administration.
# of professionals.

Calculation formula

Practices exported/ learned: number and domains.

Departments of city administration involved (%): (number of
departments / all departments)*100.

Professionals involved: number of professionals.

-Thisproject has received funding from th w
research and innovation programme under Grant Agreement N°774477




D5.3: Social evaluation framework 67/ 115

Applicability to | Some interventions (INTERVENTION-BASED indicator).
interventions
Calculation interval 1 (During)

1 After

Data requirements and guidelines for assessment

Evaluation VAL ANT DRE
boundaries

NTA: City mentoring. | A.50 A.37 A.49
Geographical scale City level City level City level

Expected data source | To be derived from project documentation and interviews with the
project leader and the representatives of the local authority involved
in the project.

Expected availability: high (VAL, DRE, ANT).

Baseline definition Not applicable.

Reporting to SCIS Not supported.

Reference Own development under MAtchUP.

SI13 Informed urban policy making

SI13. Informed urban policy making

Social Objective S0O2 To enhance institutions
Category Governance & basic rights (Institutions and public services)
Justification The New Urban Agenda, in tandem with the 2030 Agenda for

Sustainable Development highlights the need to harness evidence-
based and well-informed policies and urban strategies to sustain
their implementation.

Initiatives that provide the most value for investment must be
identified and supported to enable embedding of good practices in
sustainable policies, to ensure efficient and effective use of
resources and to enable objective assessments of policies and
i nvest ment s. Mor eover, the | oca
develop innovative and evidence-based approaches for integrated
strategies: it is the level closest to the people, enabling policies
tailored to the specific needs of the people (Urban Poverty Action
Plan, 2018").

12 Final Action Plan of the Urban Poverty Partnership.
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Given the relevance of informed policy making for urban planning,
based on research, analysis, data, this indicator measures the extent
to which the evidence produced by the project has nurtured the
improvement of policies.

Definition The extent to which the evidence produced by the project has
nurtured the improvement of policies. Have the formulated policies
taken into account the project results? To what extent?

Unit Likert scale.

Calculation formula

Likert scale: the policies improvements formulated have taken into
account the project results (not at all-fair-moderate-much-very
much).

Applicability to
interventions / actions

Interventions (INTERVENTION-BASED indicator).

Calculation interval

1 (During)
1 After

Data requirements an

d guidelines for assessment

Evaluation VAL ANT DRE
boundaries

NTA: policy | A.34, A.35 A.24, A.25, A.26 A.29, A.44, A.45
improvements

Geographical scale City level City level City level

Expected data source

To be derived from project documentation and interviews with the
project leader and the representatives of the local authority involved
in the project.

Expected availability: high (VAL, DRE, ANT).

Baseline definition

The value could be compared with projects/interventions carried out
following Business As Usual practice.

Reporting to SCIS

Not supported.

Reference

Own development under MAtchUP.
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ACTIVE CITIZENSHIP

SI14. Online government services

Si14. Online government service

Social Objective SO9 To maximize the citizensd en
Category Governance & basic rights (Active citizenship)
Justification The internet has proven to be an important enabler. Not only for

sharing information, but more and more for online services such as
shopping, but also for municipal services such as making an
appointment for a new passport or report something stolen to the
police. This indicator analyses the improvement in providing online
government services.

Definition The extent to which access to online services provided by the city was
improved by the project.

Unit Likert scale.

Calculation formula | Likert scale:
Improvement (Not at all-poor-somewhat-good-excellent).

Applicability to | Interventions (INTERVENTION-BASED indicator).
interventions
Calculation interval 1 Before
1 After

Data requirements and guidelines for assessment
Evaluation VAL ANT DRE
boundaries
Urban platform. loT & ICT (A.30,|loT & ICT (A.39,|loT & ICT (A.60,

A.31) A.40) A.61, A.34)
Geographical scale City level City level City level
NTA: ci|Citizensd |Citizensd Citizenso
engagement. (A.45) (A.34) (A.39, A.56)
Geographical scale City level City level City level
Expected data | To be derived from project documentation and interviews with the
source project leader and the representatives of the local authority involved in

the project.
Expected availability: high (VAL, DRE, ANT).

Baseline definition Ex-ante.

Reporting to SCIS Not supported.

Reference CITYkeys.
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SI115. Environmental awareness

SI15. Environmental awareness

Social objective

SO9 To maximize the citizensd en

Category

Governance & basic rights (Active citizenship)

Justification

In order to achieve changes in people& behaviours, it is important to
gain insight into their beliefs and values and how these might drive
them to make decisions. Change towards more sustainable cities
require technological innovation, but also changes in the attitudes and
behaviours of people who will use and be affected by technology
(Weigel & Weigel, 1978), which may be approached through the
concept of environmental awareness.

Environmental awareness refers to specific psychological factors

rel ated t o i ndividual s06 -gnvranmentalg

behaviours (Jiménez Sanchez & Lafuente, 2010), such as energy
efficient technologies adoption, energy efficient behaviours, or the use
of public and/or sustainable transport.

Moreover, awareness of environmental problems is important for
creating support. The environmental awareness is very relevant to the
success of t he acti on, since
environment, the sustainability on the medium and long term and the
replicability/ scaling up may fail.

Sever al ways of measuring peop
underlying ecological worldviews have been developed since the
1970s. Of these, only two measures are frequently used: the
Ecological Attitude Scale developed by Maloney and Ward in 1973
and the New Environmental Paradigm Scale developed by Dunlap
and van Liere in 1978 (reviewed in 2000 as New Ecological
Paradigm). The NEP scale became one of the most reliable and
widely used measures of environmental concern in the world and has
been used in hundreds of empirical studies in dozens of nations (Xiao,
2018).

Definition

Environmental concern measured by the survey-based metric: revised
NEP scale (Dunlap, Liere, & & Mertig, 2000). Survey instrument
constructed of yfteen statement
the strength of their agreement or disagreement with each statement.

Responses to these yft eento sonsiructe

various statistical measures of environmental concerns.

q

N

Unit

% of respondents under each category.

Calculation formula

Likert scale.

Scoring:
Likert scale Points
Strongly agree 5
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Agree 4

Neither agree nor disagree 3

Disagree 2

Strongly disagree 1
Applicability to | Interventions (INTERVENTION-BASED indicator).
interventions
Calculation interval 1 Before

1 After

Data requirements and guidelines for assessment

Evaluation VAL ANT DRE
boundaries
Private residential | Intervention 1, 2 Intervention 1 Intervention 1, 2

buildings.  Source:
users involved.

Geographical scale Cabanyal Kepez Santral District Johannstadt

Public tertiary | Intervention 3, 4 Intervention 2 N/A
buildings.  Source:
users involved.

Geographical scale Cabanyal Kepez Santral District Johannstadt
NTA: citizens |Ci ti zensd (Citizens6 ¢(Citizensd
engagement. (A.56)

Source: users

involved.

Geographical scale City level City level City level

Expected data | Questionnaire to users involved in targeted interventions/ actions.
source NEP questionnaires are available in English, Spanish, Turkish and

German. Previous studies on reliability are available.

Expected availability: the data will be collected via questionnaire.
Cities highlighted that surveys are resources consuming.

Baseline definition Ex-ante.

Reporting to SCIS Not supported.

Reference CITYkeys; New Ecological Paradigm (NEP) scale.
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SI16. Citizens involved in policies formulation

SI16. Citizens involved in policies formulation

Social Objective SO9 To maximize the citizens®d en
Category Governance & basic rights (Active citizenship)
Justification Smart governance includes all parties in transparent decision-making

process (Letaifa, 2015), while facilitating the involvement of the public
can inform and improve public policy. Obtaining such involvement
allows government to make decisions that are responsive to the
needs and will of the citizens. Effective public engagement ensures
that the public are involved in the appropriate way at the correct time
(OPE, Public Engagement Guide).

Accordingly, smart cities aim to foster more informed, educated, and
participatory citizens and smart cities initiatives allow members of the
city to participate in the governance and management of the city and
become active users. Moreover, public involvement is identified to
have a positive effect on the agreement over solutions and
acceptance of policy interventions through the creation of awareness
(Bosch, et al., 2017).

Empowering people to participate in influencing choices for
development and in decision-making is one of the criteria of a society
being sustainable (Baines, 2004). Moreover, theories of participatory
democracy, deliberative democracy and social capital assert that
citizen involvement has positive effects on democracy: it contributes
to the inclusion of individual citizens in the policy process, it
encourages civic skills and civic virtues, it leads to rational decisions
based on public reasoning and it increases the legitimacy of the
process and the outcome (Michels, 2010).

When citizen participation campaigns are implemented effectively,
more citizens are brought into the decision-making process. MAtchUP
aims to strengthen the city transformation strategies in a sustainable
and inclusive manner and to maximise the replicability and upscaling
of the demonstration actions. This approach incorporates citizen
engagement, specifically in its treatment of inclusion. Part of the
inclusion entails empowering citizens to participate in the planning
process and integrating citizen voice in the replication and scale up
plans (Expected Impact #16).

Definition Were citizens involved in the policies formulation? (Y/N). Description
of the participatory processes implemented along the policies
formulation, if any.

Unit Y/N answer and description. Qualitative measure.

Calculation formula Citizens involved in policies formulation (Y/N). Qualitative measure of
the processes, level of participation, people involved, outputs
integrated.

Applicability to | Interventions (INTERVENTION-BASED indicator).
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interventions

Monitoring level VAL ANT DRE

NTA: policy | Policy improvements | Policy improvements | Policy improvements
improvements + A.52

Geographical scale City level City level City level

NTA: urban Urban planning. Urban planning. Urban planning.
planning.
Geographical scale City level City level City level
Calculation interval 1 Before

1 After
Data requirements and guidelines for assessment
Evaluation VAL ANT DRE
boundaries
NTA: policy | Policy improvements | Policy improvements | Policy improvements
improvements + A.52
Geographical scale City level City level City level

NTA:
planning.

urban

Urban planning. Urban planning. Urban planning.

Geographical scale

City level City level City level

Expected
source

data

To be derived from project documentation and interviews with the
project leader and the representatives of the local authority involved
in the project.

Expected availability: high (VAL, DRE, ANT).

Baseline definition

Ex-ante.

Reporting to SCIS

Not supported.

Reference

Own development under MAtchUP.

SI17. Project website engagement

SI17. (Local) Project website engagement

Social Objective

SO9Tomaxi mi ze the citizensd engad

Category

Governance & basic rights (Active citizenship)

Justification

Theories of participatory democracy, deliberative democracy and
social capital assert that citizen involvement has positive effects on
democracy: it contributes to the inclusion of individual citizens in the
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policy process, it encourages civic skills and civic virtues, it leads to
rational decisions based on public reasoning and it increases the
legitimacy of the process and the outcome (Michels, 2010).
Moreover, facilitating the involvement of the public can inform and
improve public policy. Obtaining such involvement allows
government to make decisions that are responsive to the needs and
will of the residents of the province. Effective public engagement
ensures that the public are involved in the appropriate way at the
correct time (OPE, Public Engagement Guide).

When citizen participation campaigns are implemented effectively,
more citizens are brought into the decision-making process.
MAtchUP aims to strengthen the city transformation strategies in a
sustainable and inclusive manner and to maximise the replicability
and upscaling of the demonstration actions. This approach
incorporates citizen engagement, specifically in its treatment of
inclusion. Part of the inclusion entails empowering citizens to
participate in the planning process and integrating citizen voice in the
replication and scale up plans (Expected Impact #16).

Ef fecti ve cememtzntendedas the igvalgement in the
decision making and policies processes, requires a strategic flow of
information (Chappell, 2016). Communication activities and an easy-
to-use platform available for citizen engagement are specific
MAtchUP goals (Expected Impact #16).

Definition Project website available (Y/N) and metrics: visits, users, time
average, emails received (suggestions, complaints, comments).
Unit Y/N answer and description. Qualitative measure.

Calculation formula

Project website available (Y/N) and metrics: visits, users, time
average, emails received (suggestions, complaints, comments).

Applicability to

interventions

Interventions (INTERVENTION-BASED indicator).

Calculation interval

1 (During)
1 After

Data requirements an

d guidelines for assessment

Evaluation VAL ANT DRE

boundaries

NTA: ci|Citizenso Citizenséo Citizenséo

engagement. engagement (A.45) engagement (A.34, | engagement (A.56)
A.35)

Geographical scale City level City level City level

Expected data source

To be derived from project documentation and interviews with
partners involved in the actions.

Expected availability: high (VAL, DRE, ANT).
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Baseline definition

Not applicable.

Reporting to SCIS

Not supported.

Reference

Own development under MAtchUP.

SI18. Participatory governance

SI18. Participatory governance

Social Objective

SO9 To maximize the citizenso e

Category

Governance & basic rights (Active citizenship)

Justification

Participatory governance focuses on deepening democratic
engagement through the participation of citizens in the processes of
governance with the state. The idea is that citizens should play a
more direct role in public decision-making or at least engage more
deeply with political issues (Bosch, et al., 2017).

A more active engagement of citizens into urban governance and
decision making is one of the main aims of the European Innovation
Partnership on Smart Cities and Communities (EIP SCC).

Smart governance includes all parties in transparent decision-
making process (Letaifa, 2015), while facilitating the involvement of
the public can inform and improve public policy. Obtaining such
involvement allows government to make decisions that are
responsive to the needs and will of the citizens. Effective public
engagement ensures that the public are involved in the appropriate
way at the correct time (OPE, Public Engagement Guide).

Accordingly, smart cities aim to foster more informed, educated, and
participatory citizens and smart cities initiatives allow members of
the city to participate in the governance and management of the city
and become active users. Moreover, public involvement is identified
to have a positive effect on the agreement over solutions and
acceptance of policy interventions through the creation of awareness
(Bosch, et al., 2017).

Empowering people to participate in influencing choices for
development and in decision-making is one of the criteria of a
society being sustainable (Baines, 2004). Moreover, theories of
participatory democracy, deliberative democracy and social capital
assert that citizen involvement has positive effects on democracy: it
contributes to the inclusion of individual citizens in the policy
process, it encourages civic skills and civic virtues, it leads to
rational decisions based on public reasoning and it increases the
legitimacy of the process and the outcome (Michels, 2010).

MAtchUP aims to strengthen the city transformation strategies in a
sustainable and inclusive manner and to maximise the replicability
and upscaling of the demonstration actions. This approach
incorporates citizen engagement, specifically in its treatment of
inclusion. Part of the inclusion entails empowering citizens to
participate in the planning process and integrating citizen voice in
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