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This report presents Deliverable 7.1 - “Approach and Methodology for Monitoring and
Evaluation” of WP 7 of the +CityxChange project. The task was set to develop a
standardised approach and methodology to Monitoring and Evaluation (M&E) that
could be applied to measure the impact of all interventions implemented through the
demonstration projects.

This report provides a detailed M&E standardised approach applicable to all eleven
Demonstration Projects and the overall project impact, undertaken in close conjunction
with the LHCs, FCs, and Solution Providers. This approach will incorporate the defined
Key Performance Indicator (KPI) Framework (Section 1.3.6.2) (based on existing Smart
Cities projects and programmes and extended with KPIs specific to the +CityxChange
project). Moreover, the standardised approach includes transformation of the incoming
measurements to KPl measures into a M&E scoring output. In addition, the results from
a workshop held during the first consortium meeting will be described. Finally, the
report will specify periodic updates of the KPI Framework to ensure most relevant KPIs
are being captured and the frequency of collection is appropriate (connected to Task
7.1).

The data requirements for the M&E process were considered by looking into the quality
and quantity, focussing on the provision of metadata and project monitoring data
through the process of data collection for the different interventions specified by the
project. A definition of the parties responsible for the data collection process was
derived by looking into the project partners grouped into KPI owners and/or data
owners where relevant. The distinction between the relevant KPI and data owners are
based on the key responsibilities of each partner - as KPl owners lead the
implementation and monitoring of the intervention and takes responsibility for its
impacts, and data owners provide technical support and expert insight into the data
management process. The governance of data is also discussed in line with the data
collection process as the parties responsible will need to adhere to the relevant GDPR
requirements, Creative Commons data sharing, and H2020 protocols for fair data
management and dissemination. The project aims to share as much data as possible
with the public while ensuring that sensitive and personal data is protected in line with
its Data Management Plan.

Further to the data collection process the relevant project boundaries are defined, using
a macro to micro overview, in order to understand the spatial scale at which data is
captured and reported. Examples provided give further insight in the way data will be
aggregated for the purpose of reporting at a certain scale. To apply the M&E approach
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in the +CityxChange project, the consortium developed a framework of KPIs, of which
some relates to the SCIS, while others were developed to measure specific KPIs that
were developed for the project. The document discusses the definition of a KPI, how it is
used in the project, and the learnings and initiatives considered in setting up the
project’s KPIs. More emphasis is placed on the use of KPIs related to the SCIS and the
specific KPIs developed for the project.

Sections 6 and 8 of the deliverable respectively refer to the process of standardisation
of project monitoring data to be followed in project M&E, and the importance of
maintaining good standards of M&E through reviewing the process of collection and
relevance of data capturing procedures and KPIs. A review process is proposed which is
to be followed if deemed that a KPI should be amended.

As an annex to the document the KPI information tables are included for the perusal of
KPI & data owners. The tables provide an overview of the definition, description and
detailed calculation parameters of each of the 33 KPIs. The tables were designed as a
‘go-to’ reference for all partners needing more info on the calculation procedures for
their respective KPIs. The following table provides an overview of the KPIs for the
+CityxChange Project, which sets out the Theme, KPI ID, Type, Definition, Expected
Impact and Owner.

Table 1: KPI Overview

Theme KPI | KPI Type KPI Definition Expected | KPlI Owner(s)
ID Impact
(Target)
Integrated 1 Decision / No. of APIs connected to 20 [ESRD
Planning planning the Decision Support Tool
and Design support (DST)
2 | Decision Number of use case stories 15 NTNU, UL
/planning in the ICT Ecosystem
support repository
3 | Training and No. of municipal staff 40 LCCC, TK,
skills trained to use the Decision MAI, MP, SB,
development Support Tool SMO, VORU
4 Enabling DPEB No. of new DPEB/DPED- 30 LCCC, TK, MP,
/DPEDs enabling prototypes SMO, MAI, SB,
VORU
5 | Enabling DPEB No. of study visits by 60 LCCC, MAI,
/DPEDs regulatory authorities MP, SB, SMO,
TK, VORU

D7.1: Approach and Methodology for Monitoring and Evaluation, v0.6 11
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6 | Enabling DPEB No. of politically approved 7 LCCC, MAI,
/DPEDs Bold City Visions with MP, SB, SMO,
guidelines, roadmaps, and TK, VORU
action plans
7 | Impact on No. of changes in 15 LCCC, TK,
regulation regulation MAI, MP, SB,
SMO, VORU
8 | Greenhouse gas | Tonnes of CO,-equivalent 12.801 LCCC, TK,
(GHG) emissions | emission reduction per year | tonnes/ MAI, MP, SB,
year SMO, VORU
9 | Air quality Tonnes per year Nitrogen 6.2 LCCC, TK,
Oxides (NOX) emissions tonnes/ MAI, MP, SB,
reduction year SMO, VORU
10 | RES share The percentage of total Limerick: LCCC, TK,
Renewable Energy Sources 100 MAI, MP, SB,
self-supply Trondhei SMO, VORU
m: 75
11 | RES Integration Increase in new renewable 4.538 MPOWER, SV,
energy system integration GWh/year TE
12 | District level Percentage district level 47.7 % MPOWER, SV,
optimized production versus total new TE
self- energy consumption productio
consumption n
13 | Replication No. of new DPEBs realised 7 LCCC, TK
14 | Energy efficiency | kWh/m2 (UFA) per year 62 MPOWER, SV,
improved energy efficiency | kWh/mz2* TE
(final energy demand) year
15 | RES efficiency Net useful thermal 2.134 MPOWER, SV
recovery/year (GWh) (GWh) net
increasely
ear
16 | Reduction in €M reduction compared to €20M MPOWER, SV,
energy planned investment TE
grid investment
17 | RES curtailment | Percentage of energy grid <1% MPOWER, SV,
failures TE
18 | RES traded Percentage of the total 10% MPOWER,
Distributed Energy POW
Resources capacity traded
D7.1: Approach and Methodology for Monitoring and Evaluation, v0.6 12




ACHANGE

Community
xChange

June 28, 2019

19 | RES flexibility Percentage of peak load 20% MPOWER,
reduction (<30 hours) NTNU, SV, TE
20 | RES storage Increase in installed RES 1.65 MWh | TE, MPOWER
storage capacity
21 | Increased Percentage modal shift 24 % LCCC, ABG,
uptake of from fossil-fuel vehicles to increase TK
e-mobility eMaas (vehicles/bikes)
solutions
22 | Replication No. of new or existing 60 MPOWER,
buildings participating in POW
the energy markets
23 | Investment Total new investments €40M MPOWER, SV,
generated (€M) TE, all
partners
(tentative)
24 | Investment Percentage reduction in 20% ABG, GKIN,
simple payback periods decrease | MPOWER, TE,
(years) SV, NHP, all
partners
(tentative)
25 | Investment Annual return on 10% ABG, GKIN,
investment (%) annual MPOWER, TE,
ROI SV, NHP
(tentative)
26 | Investment No. of new jobs created 900 All 32
partners
27 | Community No. community 15 LCCC, TK,
participation participation events MAI, MP, SB,
organized across all SMO, VORU
+CityxChange cities
28 | Community No. citizen observatories 5 LCCC, TK
participation established
29 [ Community No. of community 55 LCCC, TK
participation participation events/actions
30 [ Innovation No. of innovation 5 LCCC, TK,
labs/playgrounds MAI, MP, SB,
contributing to the creation SMO, VORU
of DPEB
pproach and Methodology for Monitoring and Evaluation, v0.6 13
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31 | Training and No. of Positive Energy 20 LCCC, MAI,
skills Champions trained MP, SB, SMO,
development VORU

32 | Behaviour No. of organisations with 60 LCCC, TK,
influence new sustainable energy MAI, MP, SB,

approaches SMO, VORU

33 | Replication No. of demonstration 35 MAI, MP, SB,

projects implemented in SMO, VORU
Follower Cities

D7.1: Approach and Methodology for Monitoring and Evaluation, v0.6 14
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1.1 Smart Cities, H2020 and M&E

Monitoring and Evaluation (M&E) forms a key element of +CityxChange, providing the
means by which the work undertaken in the project becomes relevant to the wider policy
and innovation community. Through the use of a detailed and inclusive set of
predetermined Key Performance Indicators (KPIs), the success of the Demonstration
Projects (DPs) designed for the +CityxChange Project will be monitored. The M&E
approach will follow an evidence-based process to track and validate the progress and
performance of each intervention implemented against the goals of the project and
broader European Union (EU) goals.

The +CityxChange Project is one of 14 projects under the Smart Cities and Communities
(SCCQ) topic of the Building a low-carbon, climate resilient future (LC) focus area of the
Horizon 2020 Societal Challenges pillar (European Commission, 2018). The focus area
states that in order to deliver on the targeted goal of ‘Clean Energy for all Europe’ it should
focus on decreasing the overall consumption and improvement of energy usage
efficiencies in European building stocks. The increase of energy performance to such an
extent that Positive Energy Blocks (PEBs) and Positive Energy Districts (PEDs) are realised,
and development of smart local grid integration of cheaper and more performant
generation technologies (RES) are as important (European Commission, 2017).

The +CityxChange Project will develop a multi-phased process around the development
of PEBs of new Information and Communication Technology (ICT) development, energy
exchange and trading, implementation of RES infrastructure, changes in local regulatory
frameworks to promote green initiatives, and to ensure uptake and sustainability through
constant promotion of public participation, based on an evidence-based M&E approach
and with a strong upscaling and replication ambition.

1.2 Importance of M&E in +CityxChange

Long-term strategies, such as those proposed in the +CityxChange Project, require
ongoing monitoring of processes to ensure that the strategy and the defined targets are
examined timeously and accurately while measurement and tracking of progress is
undertaken. M&E can be useful to identify areas or activities in the various
implementation phases where interventions are not performing to expectation and can
inform corrective action. Several projects such as SCIS, ESPRESSO, CITYKeys and The
Vienna City Administration (2016) highlight the importance of M&E in a smart city project,
stating the following benefits of regular monitoring:

D7.1: Approach and Methodology for Monitoring and Evaluation, v0.6 15
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e “Provides a well-founded strategic information and decision-making basis for
policymakers and authorities and facilitates the timely management and coordination
of resources” (Vienna City Administration, 2016, p5).

o The monitoring of +CityxChange interventions will inform local authorities
of the performance, potential and capacity of the various RES, ICT, mobility,
and public participatory actions in making cities more sustainable entities,
and how these should be applied and replicated in the other areas of the
city.

e “Identifies interdisciplinary topics and interfaces and provides motivation for
networking and collaboration” (Vienna City Administration, 2016, p5).

o The 32 partners involved in the +CityxChange Project provides an
opportunity where the public and private sector can learn how to work
together to achieve goals that would better the livability and economic
prosperity of city areas.

e “Reveals development tendencies in all important policy areas of the city and promotes
objectivity, transparency, and discussions on the basis of the underlying data and facts”
(Vienna City Administration, 2016, p5).

o +CityxChange provides a platform where the public can get involved in the
development of sustainable technologies, and provide their own input and
knowledge to assist in the creation of energy efficient cities.

e “Serves not least as a basis for mutual discourse” (Vienna City Administration, 2016,
p5).

o +CityxChange promotes continuous engagement between all the partners
involved, communicating, discussing, and aligning objectives with the
public, and providing open access to relevant project data.

1.3 Principles for the Development of a M&E Framework

Having the +CityxChange Project span over a large geographic area of seven cities, the
two Lighthouse Cities (LHCs) and the five Follower Cities (FCs), the establishment of a
standardised M&E approach and subsequent reporting of data creates a common
‘language’ that all partners and stakeholders involved can understand and interpret. The
learnings gathered from M&E in the project and processes of capturing and reporting
data in the SCIS and project specific M&E reporting tool from each intervention can be
aggregated and compared, that would ensure scaling and replication of results.

Due to the variety of direct and indirect impacts created by the interventions

implemented under the DPs, it is important to have a targeted strategy for M&E - a
strategy that s collectively agreed upon, that would strive to measure the most important

~ D7.1: Approach and Methodology for Monitoring and Evaluation, v0.6 16




June 28, 2019

aspects of each DP. This will enable partners to highlight the core aspects of the project’s
initiatives that are universally important to all the cities involved. Because of the
differences between the project areas, the definition, core aspects, and parameters of
each KPI must be predetermined and agreed upon between partners in all cities, while
the calculation methodology might have to be adapted to an extent to enable calculation
of the predetermined aspects within the local context of a participating city..

Implementation of the universal (global) initiatives is, therefore, a very local task, where
each city and its local partners will be responsible for the implementation of successful
projects and frameworks. Having complete local buy-in in projects will mitigate the risk
of partners not grasping the scope of projects and having failed attempts at
implementing certain interventions. Implementation of the prescribed DPs is, however, a
dynamic and evolving process, and although the project proposes certain specifications
and standards of implementation, local conditions will dictate (to a degree) what
processes should be followed to get to the point where interventions are applied in an
area.

The adaptable nature of project implementation, therefore, suggests that M&E should
also be adaptable and flexible. M&E of course requires ongoing interaction with
implementation activities to actually perform monitoring. The implementation of a wide
scope of project interventions could potentially require that the M&E procedures be
changed and adapted according to local context. The principle of this document is hence
to provide a framework (guideline) for how M&E in the +CityxChange Project should be
handled. Although the approach to M&E might be subject to adaptation in local context,
the KPI Framework should be applied as consistently as possible throughout project
areas to ensure replicability and comparability. If it is a requirement, KPI adaptations
would in most cases be the addition of specific parameters.

This report will aim to provide a guideline of the approaches taken to M&E the project
and its DPs, through the refinement of the defined set of KPIs and a standardised
measurement approach. All data captured and analysed through the proposed M&E
methodology will be used to evaluate the relevance of project KPIs, identify trends, be
used to generate reports and provide insight into future decision making regarding
further interventions.

D7.1: Approach and Methodology for Monitoring and Evaluation, v0.6 17
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Section 2: +CityxChange Monitoring and
Evaluation Approach

2.1 Monitoring and Evaluation Defined

The purpose of M&E is to answer questions on project progress, whether the
implementation of certain project interventions is having the intended result, to allow for
the overall results assessment and whether something can be done differently to achieve
the prescribed goals and objectives. The EC (2018) provide the following technical
definitions of M&E:

e Monitoring uses systematic collection of data on specified indicators to provide
management and to also provide the main stakeholders of an ongoing
intervention with indications of the extent of progress and achievement of
objectives and progress in the use of allocated funds.

e Evaluation is a systematic and objective assessment of ongoing or completed
interventions (actions/policies), their design, implementation and results
according to the following criteria: relevance, effectiveness, efficiency,
sustainability, impact, coherence and EU added-value.

M&E in terms of the +CityxChange Project aims to assess the implementation, progress,
results and replicability of the 11 DPs across the LHCs and FCs along with all project
partners in the overall project. It uses predefined KPIs for ongoing monitoring and
assessment. Figure 1 illustrates the relationship between the +CityxChange Project and
the M&E process.

PROJECT

Needs,

Objectives

Data sharing, - - Insight, Impact,
Partner interaction T Sustainability

Analysis, Relevance

Figure 1: Relationship between the +CityxChange Project and M&E
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2.2 The Standardised Approach

The task was given to develop a standardised approach and methodology to how M&E is
executed between all the participating project areas in the LHCs and FCs. Due to the
scope of the +CityxChange Project spanning across multiple countries, cities and
geographical areas, the standardised approach (definitions and calculations agreed
between relevant partners) to M&E is applied to ensure the consistent, reliable and
comparable collection and reporting of project monitoring data generated by the
implementation of planned interventions. By applying a standardised approach, one is
able to collect similar sets of data from multiple sources, which can be modelled and
compared to each other or compared to a certain benchmark.

A standardised approach to M&E will be applied in the +CityxChange Project using a KPI
Framework specifically developed to assess the performance and success of DP
interventions in achieving targeted outcomes. The framework uses 33 KPIs across three
main themes, namely, Integrated Planning and Design, Common Energy Market and
CommunityxChange, to analyse the demonstration projects. The definition and
description of each KPI refers to the specific factor to be monitored, the frequency of
reporting and the unit of output to be captured. Each KPI also has an agreed calculation
method and calculation parameters to be applied in the derivation of the KPI across all
LHCs and FCs. The defined calculation methodologies and parameters of each KPI are to
be applied throughout the project lifecycle to ensure that data is monitored consistently
and accurately, which enables the evaluation of datasets to determine the success and
replicability of the interventions.

Using a standardised approach for the monitoring and evaluation of data minimises the
modification needed in order to perform statistical analysis and ensures consistency in
the reporting of data. By reducing the need to modify indicators, calculation methods and
various models for analysis, the M&E approach that is developed can be applied and
replicated in other areas and projects for the M&E of similar energy efficiency and smart
city development initiatives. Hence, the importance of the standardised approach for the
+CityxChange Project, as the M&E approach developed and refined during monitoring of
LHC interventions, can be replicated to measure the impact of interventions in the FCs as
well.

2.3 Data Requirements

The following provide a common guidance with regard to data requirements of project
interventions that will be included in the +CityxChange and SCIS databases in order to
ensure a successful and high-quality data collection process. The guidelines set out
below, as proposed by the SCIS Technical Monitoring Guide, provide a general standard

D7.1: Approach and Methodology for Monitoring and Evaluation, v0.6 19
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for the long-term capturing and monitoring of project data from energy-efficiency
buildings, energy efficiency, and Smart Cities and Communities (SCC) projects (EU SCIS
Technical Monitoring Guide, 2018).

2.3.1 Quality and Quantity

To ensure that quality data inputs are received, it is important that monitoring data is
measured directly at the source of interventions or through manual or automated
measuring systems, indicating the real value, operating performance and capacity of the
particular system. The data monitored should contain as much detail as possible to
minimise monitoring faults due to a lack of data. KPI and data owners need to include all
relevant metadata and ensure that all necessary fields in the data collection sheets are
completed. To obtain reliable data from the monitoring process it is important to
measure the capacity or performance of current systems (input value) as well as the
estimated and actual performance (output value) of the specific system that is influenced
by a project intervention. Proper capturing of the input and output data will enable
stakeholders to measure the effectiveness of interventions against initial system
performance. By capturing a high level of detail within the monitoring data it is also
possible to determine the characteristics and differentiation between data flows within a
common theme, such as energy consumption, for example:

Example: While monitoring the energy generated at building level, it is important
to differentiate what percentage of the total energy generated RES installed in
the buildings, as opposed to energy received from EV through V2B energy trade
connected to the same building.

It is important to identify any unusual external factors that might influence the real value
of a particular variable. Data variance due to normal system operation (such as
occupancy data) and variance caused by external factors (such as weather conditions)
should be disregarded in KPI calculation. While the outliers/data extremes are
disregarded in data calculation, it is, however, important to record the variances in
separate datasheets and metadata format (such as weather conditions in different
reporting frequencies), that can be used for comparisons of datasets over different times
and places. The recorded metadata and supplementary qualitative data could therefore
be used to inform certain discrepancies in data over time.

D7.1: Approach and Methodology for Monitoring and Evaluation, v0.6 20
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2.3.2 Monitoring Phases

Definition
Refinement of KPls
Key metrics, parameters

Baseline, design data, benchmarks
Plan monitoring process

Implementation

* Retrofitting Project vs New Interventions

* Consider prior operational performance of existing systems
before new interventions

» Start monitoring ASAP for new projects

Monitoring

* Consistent monitoring procedure
= Initial (short term) data supports baseline
* Long term monitoring used for comparison

Long term monitoring

*  Ensure quality, consistency
» Effective data management = prediction, detection of failures,
improvements, insight

Figure 2: Project Monitoring Phases

With the +CityxChange Project being a long-term initiative the SCIS Technical Monitoring
Guide (2018) defines four phases of monitoring over the project lifecycle as seen in Figure
2. The following section provides further detail on the various actions within each of the
monitoring phases.

Phase 1: Definition

e Selection and refinement of KPIs as defined in the Description of Actions (DoAs).

e Determination of the monitoring concepts for each DP and unit (i.e. buildings,
energy supply units, ICT, etc.).

e Establishing the key metrics and parameters of each KPI that need to be
monitored to determine if minimum requirements are being adhered to.

e Defining the baseline data and design data for the purpose of monitoring and
comparison of real performance.

e Preparation of detailed plan for the implementation of monitoring procedures.

Phase 2: Implementation

D7.1: Approach and Methodology for Monitoring and Evaluation, v0.6 21
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Two approaches to be followed for energy related interventions - (1) Retrofitting
projects, (2) New interventions.

o Retrofitting projects: Important to consider the existing system'’s
operational performance of a one-year period prior to the proposed
implementation of new systems, as set out by SCIS guidelines. For each city,
a baseline is calculated which provides a benchmark to which the
performance of implemented interventions can be compared and
analysed.

o New interventions: Planned monitoring procedures as defined in Phase 1
above to be implemented from the onset of the new system
implementation.

When monitoring a ‘group of systems/, it is recommended by the SCIS guidelines
to use a common Energy Management System (EMS), to ensure efficient metering
and collection of data, including integration of RES and EE measures.

Project specific interventions

o Important to identify the measurement unit of each intervention and the
data required to accurately measure the interventions.

o Close collaboration to ensure alignment between M&E solution providers
and impact/data owners of each intervention before monitoring starts
(alignment on calculation methodology, reporting frequencies, scope, etc.).

Documenting of all other key points or experiences that need to be taken into
consideration to improve the replication and implementation process.

Phase 3: Monitoring

Consistent monitoring and collection actual (performance) data of the defined
KPIs (Phase 1), according to procedures and approaches confirmed (Phases’ 1 and
2 above).

First year of monitoring will support the analysis and optimisation of the operating
system, as it would allow time to address any potential operational issues and
resultant data anomalies.

Following this, the intervention’s performance data can be compared to the
baseline and expected impacts/targets.

Phase 4: Long Term Monitoring

Data quality and consistency should be kept at a high standard throughout the
project lifecycle.

All data should be managed efficiently to enable predictive maintenance,
detection of failures and for improvements to the energy systems.
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Project defined monitoring data and KPIs

Due to the nature of the +CityxChange Project, not all the indicators’ performance is
measurable through a technically defined calculation methodology such as the SCIS, but
have been defined to monitor interventions specifically designed for the project.
Although the output (result) captured from these KPIs might seem to be less complex in
calculation, it is important that the parties involved in the monitoring process have a
proper understanding of the definition and determining factors of each indicator, in
order to avoid discrepancies in the M&E data.

Example: KPI 13 - Number of new DPEBs realised

Although the measurement of this KPlI would only be a number, it is important
to know exactly what is needed to have a DPEB realised, in order to make a clear
distinction on whether the DPEB has been realised or not.

In addition to some KPIs monitoring infrastructure, ICT or energy related interventions,
other KPIs are focused on the important impacts of interventions that have an emphasis
on people and related socio-economic factors. These indicators measure the degree of
other stakeholders’ involvement, to whichever extent, in the project’s success - such as
the number of jobs created, the number of people trained to obtain a specific skill set for
a specific task in the execution of project interventions, the number of changes in local
legislation that promotes the establishment of DPEBs, etc.

2.3.5 Capturing and reporting of data

Data will be collected and provided by each KPI owner and/or data owner as defined in
the KPI Framework. The following definitions provide more insight on the roles and
responsibilities of the KPI and data owners.

KPI Owner

The KPI owner ultimately takes the lead in the implementation, testing and monitoring of
the interventions implemented through the 11 DPs. It is therefore that the KPI owners
use the KPI framework created for the +CityxChange Project, to ensure that intervention
impacts are recorded correctly and made available for analysis. Hence, KPI owners take
ultimate responsibility for the monitoring of a specific indicator. The KPI owner has to
agree to the definition, description and calculation method of the KPIs it takes ownership
of, and is responsible for implementing measures that would enable project data to be
captured according to methodologies stated in the M&E approach and data collection
sheets (DCSs). Therefore, the KPI owner should also confirm that it will be able to deliver
on the calculation requirements and parameters set for the derivation of the indicator.

D7.1: Approach and Methodology for Monitoring and Evaluation, v0.6 24



June 28, 2019

KPI owners are responsible for the timely completion of the DCSs according to reporting
frequencies specified for each KPI, and will also be the main point of contact between
data owners and the partner responsible for the management and update of the SCIS
Self Reporting Tool (SRT) and project's specific Monitoring and Evaluation Reporting Tool
(MERT) developed by FAC. During the course of the project the KPI owners are to review
the accuracy and relevance of monitoring data recorded in the DCSs, and make
recommendations to address issues or proposals for the amendment of KPI calculation
parameters.

Data Owner

Data owners are parties that act as complementary partners to KPI owners. The data
owners are typically specialists in their field, and are therefore better suited to provide
technical support, tools and data that assist in the implementation of certain
interventions. The support and insight provided contributes to the success of the
intervention, as well as providing an accurate and trusted source of information that
enables KPI owners to monitor and report on the indicators they take ownership of. Data
owners have been appointed and assigned to each KPI, but is subject to change
depending on the data needs of each individual KPI.

While providing data, technical insight, and support to the KPI owner, data owners are
also responsible for the management of data that is monitored from project
interventions. Data owners have the responsibility to handle project data according to
the DMP (D11.5 Data Management Plan - Initial Version), while ensuring adherence to
data governance practices in accordance with H2020 protocols. The data governance
practices include:

e The protection of personal data according to General Data Protection Regulation
(GDPR).

e The storage and management of project monitoring data according to the H2020
Pilot on Open Research Data that promotes maximum access to and re-use of
H2020 project data. While maximum dissemination of data is promoted, each data
owner is to adopt the ‘as open as possible; as closed as necessary’ principle, to
ensure the safe sharing and usage of project data.

e The sharing of data according to the H2020 Guidelines to Open Access, where all
partners are to actively pursue the gold standard of open access and data
dissemination. Other data sharing guidelines to be followed are the European
Commission (2013), Directive 2013/37/EU on the re-use of public sector
information (PSI) and specified licenses based on the latest Creative Commons
licensing structures (Creative Commons 4.0).
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It is each partners responsibility to be fully aware of their involvement in a particular KPI,
in order to track individual progress and aggregation in a standardised way, and have the
correct data readily available for reporting at the frequency of reporting specified for each
KPI.

The following figure indicates the basic flow of data from the time that a particular
intervention is implemented, until the intervention’s monitoring data is reported on.
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Figure 3: Data Capturing and Reporting Process

From Figure 3 the basic process? can be described as follows:

e All interventions are planned (whether new, refurbished, community based,
regulatory, etc). The details for each KPI are captured and refined to ensure that
all parties agree on the proposed methods of calculating intervention
performance.

e The necessary calculations and data capturing methodology is agreed for each KPI
using SCIS standards and methods developed specifically for the project. The SRT
and MERT are also referenced to align data inputs with necessary requirements
of the reporting tools.

2 This process will be refined through ongoing data capturing and reporting on interventions
implemented in upcoming tasks and deliverables
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e Through a process of phased and planned implementation, the interventions are
executed and project monitoring data is generated. Data is compiled by KPIl/data
owners using data capturing sheets (DCS) or other programmatic collection
methods. Capturing is done according to specified frequency, units and GDPR
considerations. The required metadata is recorded for each KPI to ensure
validation and source referencing is possible.

e DCS and/or APIs are used to share captured data to be imported into reporting
tools. Data is analysed, visualised and insights are derived, whereafter data is
made available to partners/public for perusal and extraction.

The capturing of data will, however, also depend on the implementation timeline of each
project intervention. From previous strategic and implementation experience, not all
interventions are actioned at the same time, some monitoring data is only expected at a
later stage, while some effect of interventions implemented earlier during the project,
may only be recognisable over a prolonged period. This means that the numeric value of
monitoring data collected at a consistent rate (according to the frequencies defined in
the KPI table) tend to have three characteristics, namely:

Immediate and constant data trajectory

The data collected for the intervention indicates an immediate impact on its environment.
It is clear that the data values are deviating from the baseline in a relatively constant
trajectory over time. Although the deviation might be little at first, it will be consistent and
sustained over the long term, providing a constant (linear) data trajectory. The linear
trajectory of the data builds into a substantial and comprehensive data set over the long
term, which can be used to derive future expectations with relative accuracy.

Prolonged intervention data trajectory

The data collected for interventions with a prolonged data trajectory shows very little
deviation from the baseline over the short to medium term from the intervention’s
implementation. It is only at the latter stages of the interventions life cycle that its
purpose starts impacting its environment that generates data with an increased rate of
deviation from the baseline. Although the monitoring might show that the short-term
performance of the intervention is irrelevant, the later stages will show increased impact
on the environment.

Immediate intervention data trajectory

The impact from these interventions generate data that deviates from the baseline
immediately after implementation. The intervention settles over the medium to long
term of the project and generates data at a constant rate and value.
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The three data trajectory considerations are displayed in the basic graph below.
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Figure 4: Data Trajectory Curves

2.3.6 Metadata

Metadata, i.e. data relating to data, provides an essential summary of information about
particular datasets. The metadata acts as a reference to simplify the search within,
working with, and reuse of big datasets. Each metadata record should include sufficient
detail about a spatial information resource so as to allow a user to make an accurate
judgement on its content, quality, currency and conditions of access and re-use. The
importance of having all the relevant metadata for each KPI is to ensure that all aspects
of the KPIs are understood. Adequate knowledge of the KPI's development, will enable
the solution providers and other stakeholders involved to measure, capture and record
data from the DPs efficiently and accurately. Consistency in the recording of data and
referencing with metadata from the DPs in the LHCs, will assist with streamlining the
analysis of results and inform the decision making of project application in other areas.

The +CityxChange Project will adhere to data regulations as prescribed by the relevant
International Organisation for Standardisation (ISO) standard. The ISO standards
currently applied are:
e /SO 50001:2018 Energy Management Systems: Provides a standard on the data
description of activities related to the continual change (improvement) and
management of energy performance (ISO, 2018). This standard was chosen as it
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provides guidelines on how energy related intervention data should be described
when captured (e.g. data from RES installation, tidal energy generation, energy
efficiency measures implemented, etc.).

e /SO 19115-1:2014 Geographic Information: Provides the standard for the
description of captured geographic information, such as identification, extent,
spatial and temporal scales, and other geographic data references (ISO, 2014).
This standard was chosen as it provides a guide on how to describe the data
related to the spatial location and extent of the +CityxChange interventions
implemented, as well as the associated temporal data.

However, due to the specific tailoring of a data collection sheet and metadata collection
sheet for the project, not all data inputs will necessarily have to adhere to a specific ISO

standard. The table below provides an indicative overview of the metadata that can be

potentially collected for each KPI during the initial data capturing process.

Table 2: Metadata Capturing Sheet

Classification & KPI Information

Example input fields

Theme Integrated Planning and Design

Number KPI'1

KPI Type Decision/planning support

Definition Number of APIs connected to the Decision Support Tool (DST)
KPI owner IESRD

Data owner IESRD

Data type / source

Data extraction from DST

Standard for measurement N/A
Unit of measurement Number
Associated demonstration project | DP0O17

Description

This KPI tracks the integration of the DST with modeling functionality and data
sources. The DST allows for the assessment of the energy network through hard
and physical and behavioural and social models. Functionality and data will be
connected to the DST directly and/or indirectly through various APIs specified
and provided by project partners.

Scope

Must have published documentation for usage

All APIs to be provided by project partners.

KPI owner to review and test the use/functionality of specific APIs that have
been connected.

KPI owner to keep a detailed log of connected APIs

Year of Data

2020
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API specification to be defined by partners involved

Yes

1SO Applied?

1SO 50001:2018, ISO 19115-1:2014

Data Lineage

Core API Developed: Limerick City and County Council (LCCC) APIv1.1 (June
2020)

Update received: LCCC APl v1.2 (June 2021 - provides enhanced RESTful query
abilities)

Disclosure Control Methods (e.g.
GDPR)

The confidentiality of personal information is paramount, and disclosure
protection measures are used to prevent inadvertent disclosure of information
about identifiable individuals. All outputs have been derived from a database
within which the records have been subjected to statistical techniques to
minimise the risk of inadvertent disclosure.

Quality Issues

KPI Owner / Organisation

Organisation Name

Inappropriate documentation where APIs are not sufficiently specified

IESRD

Email Address

cityxchange@iesrd.com

Responsible Party Role

Resource Provider

Telephone Number

089 123 4567

Resource Locator

www.data.iesrd.com

KPI Owner Approval Yes

Data Owner / Organisation

Organisation Name IESRD

Email Address cityxchange@iesrd.com

Responsible Party Role

Resource Provider

Telephone Number

089 123 4567

Resource Locator

Additional Solutions Providers

Organisation Name

www.data.iesrd.com

IESRD

Email Address

cityxchange@iesrd.com

3 These I1SO standards will be reviewed periodically to ensure relevance to project data captured.
Although not all the lines to be completed have to do with energy efficiency, it still provides a
standard for the input. We have also looked at other ISOs suggested by LCCC and are in discussion
with them on how/if it is useful for the project.
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Resource Provider

Telephone Number

089 123 4567

Resource Locator

Temporal

Temporal Extent

www.data.iesrd.com

Day: 27 January 2019

Frequency of Update Monthly - as soon as all API specifications have been defined, coded and tested
for operability

Frequency of SCIS Update Annually

Frequency of MERT Update Monthly

Dataset Reference Date 2020

Planned date of implementation | Month 24

Actual date of implementation i

Monitoring start date Month 24

Geographic

Geography / Spatial Scale City level

Spatial Reference System

Irish National Grid

Constraints

Limitations on Public Access

West Bounding Longitude N/A
East Bounding Longitude N/A
North Bounding Latitude N/A
South Bounding Latitude N/A

No restriction on public access

Use Constraints

Conformity

No conditions apply

Conformity See Statistics Status
eww
Metadata Date 2018-12
Metadata Language eng
Metadata Point of Contact IES
Unique Resource Identifier Code
Resource type Number
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Dataset Language | eng

2.3.7 Timeframe and Reporting Periods

Each DP has its own set of specific project interventions, which are implemented at a
certain stage of the project. The interventions are set to bring change to certain systems,
organisations, energy usage, the environmental footprint of the city, the perception of
RES, socio-economic composition of a city area, and these changes will be monitored
individually or as a group, depending on the indicator. The DoA and KPI Table state the
necessary timeframe of M&E, as well as the intervals in which results have to be reported.
Reporting intervals are either monthly, six monthly or annually.

Although the reporting frequency of each KPI determines when the measured
performance of each intervention will be released, the data collection process will be
ongoing and constant at monthly intervals. This means, for example, that KPIs with a
reporting frequency of every six months, will build up six months worth of data
monitoring to be analysed between reporting periods. The actual date of reporting will
however depend on when the particular intervention was implemented, from which
reporting frequencies of monthly, six-monthly or annually will be calculated.

As part of the WP7 Task 7.3 deliverables, all KPI results will be reported to the SCIS on a
six-monthly basis in a total of ten reports to the end of the 5-year project, as seen in the
figure below.

1] ] o 12] 15| 18] 21] 24 27] 30| 33] 36| 30| 42| 45| 48] 51| 4] 57| e0
2018 2019 2020 2021 2022 2023
Task Sub Task Nov Apr |Jul [Oct |Jan |[Apr |Jul |[Oct |Jan |Apr |Jul |Oct |Jan |Apr |Jul |Oct |Jan [Apr |Jul |Oct

Reporting to SCIS System D72 D76 D7.7 D79 D7.10 D7.12 D7.13 D7.15 D7.16 D7.18

Figure 5: Work Package 7 KPI Deliverable Reporting Periods to the SCIS

2.3.8 Measuring Change Over Time

Due to the length of the +CityxChange Project it is important to measure the effect of
intervention performance over a sustained period of time. It is, however, equally
important to put targets, expected impacts and baselines in place against which
intervention performance can be measured.

Setting the Baseline

Various work packages (WP1, WP3, WP4, and WP5) are involved in the collection of data
that would be used as a guide and baseline to measure the existing energy efficiency
performance of buildings identified in each demonstration area of the LHCs and FCs. The
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baseline can, therefore, be seen as the starting point of energy consumption and

generation on which the +CityxChange Project interventions will work to improve on.

The following points provide detail on the setting of baselines for monitoring related to
the classification of project types - retro fitment projects, new interventions, and project

specific interventions.

Retro fitment project baselines: Where the DP is a refurbishment/retrofit, an
improvement to an existing technology or building, or is the substitution of a
previous system for a highly efficient one, it is important to consider the energy
consumption data (includes final energy demands for heating, domestic hot
water, cooling, electrical appliances and emissions) for the system for a period of
one year before renovation has started. The consideration of this ‘historic’
performance data allows another comparison of new intervention performance
data to identify where improvements have had substantial impact.

New intervention baselines: With no existing data to compare the performance of
new systems, it is important to define a baseline based on the energy performance
of systems representing minimal requirements by law, i.e. buildings of similar size
and purpose, or mobility systems in similar districts or cities. Project partners
should obtain one year of synthetic data or estimations providing an annual data
point as a baseline, representing the typical scenario using design data for the
entities (building, energy supply unit, etc.). This data has to be calculated according
to regulations, technical guides or similar projects. If applicable, calculations
should be based on actually recorded outer variables, for example actual weather
data for the monitored site for better comparability.

Project specific interventions: As some interventions and project initiatives are
designed specifically for implementation in each city there will be no other such
projects to which the +CityxChange interventions can be measured against.
Therefore the baseline for measurement and comparison will be zero (0). In cases
such as KPI 16 - €M reduction compared to planned investment and KPl 24 -
Percentage reduction in simple payback periods (years), the measured result will be
compared to the planned outcome of the intervention as a baseline.

Contrary to some energy related interventions, where accurate baselines can be derived

from prior measured performance or design specifications, baselines for economic,

social and regulatory related interventions will begin in year 1 at zero. Although the unit

being measured might be different in certain cases, the first measurement should be

considered zero.
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Setting the Target (Expected Impact)

As part of the project deliverables each LHC is responsible for creating its own ‘Bold City
Vision' (BCV), where factors important to smart city development such as buildings,
energy production and consumption, integration of eMaaS solutions, current
employment rates and opportunities for new job creation, current building rates, value
of homes, and economic activity are forecast to 2050. The forecasted figures have
informed content and scale of the DPs, which in turn refined the KPIs used to measure
the project interventions. As such, the targets for what a DP is expected to achieve is set,
whether the expected outcome is met immediately, or over a longer term process.

The targets are, however, not only used for the LHCs - all learnings from the DPs and
M&E will be used to guide implementation of the +CityxChange initiatives in the FCs.
Through the collection of similar datasets, the FCs will be able to simulate urban
interventions, estimate the impact and optimise the scenarios that would help in
achieving each FC's unique BCV 2050.

Other sources of information that informed the setting of targets or expected impacts
include H2020 projects such as CITYkeys, smart city project data from the SCIS, United
Nations ‘Sustainable Development Goals’ and other related initiatives. The development
of the project's KPI Framework informed the targets for KPIs defined specifically for the
project, and where there was a lack of pre-intervention monitoring data for energy
efficiency interventions, project partners can calculate, using modelling and simulation
tools or different energy certificates that are accepted internationally, the energy
performance that is expected from the system as it was designed. This can be used, in
conjunction with the baseline, as another benchmark to which actual system
performance can be compared.

2.4 Defining the Boundaries

Each of the projects implemented in the LHCs are applied to have a certain impact on a
predefined and delineated spatial location. The following subsections define the spatial
scale if project implementation in further detail.

2.4.1 Clarification on the naming of spatial scales

The DoA and KPI Framework refer to the spatial scales of project interventions, reporting
and analysis in different ways. The table below aims to address the potential confusion
by providing a comparison and shared understanding of the various spatial scale
references.
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Table 3: Spatial Scale Clarification

KPI Framework | DP Description

Reporting Level | Intervention
Level

Sub-City District Demonstration Smallest level of implementation. Also referred to as
(SCD) Level Site (DS) '‘building' or 'street' level where project interventions
are installed / implemented.

Demonstration Contains several demonstration sites where project
Area (DA) interventions are executed. Can host one or multiple
PEBs and other buildings or sites.

Demonstration Largest delineation of project activities. Depending on

District (DD) the scale of project interventions in the city, the
demonstration district can contain multiple
demonstration areas.

SCD level of reporting can report on individual DS or
DA level or an aggregation of all intervention levels to
provide an overall SCD overview

City Level Higher spatial scale of reporting compared to SCD.
Analyses the impact of project activities at a broader
city level.

Project Level Highest level of aggregation of intervention targets or

expected impacts. Although interventions could be
measured at lower levels, results are aggregated to
show the impact of the project as a whole, across all
cities.

2.4.2 City Level

The city level spatial classification take projects into consideration that aim to impact the
way a city utilises resources and technologies at its disposal to increase the quality of life
for all city inhabitants, strive toward a greener, cleaner and more energy efficient
environment, all whilst promoting economic development. The city level refers to the
urban, suburban and peripheral areas that fall under the jurisdiction of a local governing
authority such as the Limerick City and County Council (LCCC). Projects implemented on
city level have a common theme of improving the quality of life for the entire city, by
addressing overarching energy efficiency and environmental quality aspects.

The figure below illustrates the city level (delineated in blue line) which will be influenced
by the various project interventions. It is clear how the sub-city district level forms part of
the city level by focusing efforts in specific areas of the larger city, while other
interventions will impact the city as a whole.
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Figure 6: Sub-city ,brojects within City Level (example of Pisek)

Examples of interventions and KPI measurements include:

KPI 6: The number of politically-approved BCVs with guidelines, roadmaps, and action
plans.

KPI 13: The number of new DPEBs realised.

KPI 21: The percentage modal shift from fossil-fuel vehicles to EMaaS (vehicles/bikes).

2.4.3 Sub-City District Level

Sub-city district level refers to an area within the city itself, which is the smallest of the
project delineation areas, delineated within a number of city blocks, development along
certain activity corridors (such as main streets), city neighbourhood areas, a single or
multiple city districts. The projects implemented in these areas aim to improve the energy
efficiency of specific land uses (whether commercial, residential or public), as well as
socio-economic standard of the particular area, to ensure new developments directly or
indirectly improve the living standards of people in the area.
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Figure 7 shows the delineation of an area as a part of the larger Limerick city, where
certain blocks are targeted for implementation of various project initiatives. The
initiatives add direct value to the specific area of implementation.

Examples of interventions and KPI measurements include:

KPI 4: Number of new DPEB prototypes enabled by the regulatory sandbox.
KPI 9: The mass (tonnes) of Nitrogen Oxides emissions per year.

KPI 10: The percentage increase of total Renewable Energy Sources supply.

2.4.4 The Positive Energy Block (PED)

Under the LC-SC3-SCC-1-2018-2019-2020 - Smart Cities and Communities call of the
H2020 programme for fostering European smart cities and communities, a PEB/District
is defined as follows (European Commission, 2018):

The buildings in the PEB can consist of several buildings (new, retro-fitted or a combination of
both) that actively manage their energy consumption and the energy flow between them and
the wider energy system. These blocks are specifically designed to form part of the overall
energy system of a city. The systems implemented make use of advanced materials, local RES,
local storage, smart energy grids, demand-response, technologically advanced energy
management systems (electricity, heating and cooling, energy transfers) and ICT, all together
with a strong focus on user involvement. The design of PEBs are intrinsically scalable and are
able to grow with the addition of buildings and capacity development of RES, while improving
energy management and trading through ICT systems (European Commission, 2018). To take
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full advantage of the complimentary energy consumption curves and optimise local renewable
energy production, consumption and storage it is advised that the connected buildings must
serve different purposes (housing, offices, commercial space, etc.) (Bartholmes, 2018).

2.4.5 Spatial Scale and the Level of Reporting

In addition to the factors influencing the availability, value and volume of monitoring data
that can be reported, the spatial scale at which data is captured should also be
considered. The spatial scale of the data is important to consider, as it gives a macro or
micro view of the effect that the particular KPI is having on the environment it is
implemented in. The spatial scale assigned to each KPI also determines the level at which
its monitoring data is reported. The following example explains how spatial scales are
applied when capturing and reporting on KPI data:

Example Indicator: Total energy generation of RES installed in project area A (SCD)

1. Sub-City District Level (SCD):
e Block/ PEB / delineated sub-area that forms part of the city.
e Data to be captured at building level.
e If more than one building was fitted with RES, data should be aggregated to the
specific delineation specified for the KPI.

Table 4: RES energy generation in project area A (SCD Level)

Delineated SCD project area A
Number of buildings 4
Number of RESs installed 4
Expected generation capacity of each RES RES 1 RES 2 RES 3 RES 4
(kWh)

10 10 10 10
Actual generation of each RES (kWh) 8 5 9 7
Energy generation reported (kWh) Sum of RES 1 - 4 actuals: 29

e While capturing is done at building level by KPI/Data owners, the total actual
generation of RES in project area A at SCD level will be reported = 29 kWh

e The figure will be captured by KPI / Data owners using data capturing sheets or
automated data collection processes, and fed back to the relevant reporting tools
(SRT / MERT) for storage, analysis and reporting
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Example Indicator: Total energy generation of RES installed in city project areas A,B,C (C)

2. City Level (C):
e City boundary as defined by the local authority.
e Data still captured at building level, but aggregated to whichever relevant SCD
area, and then aggregated to city level.

Table 5: RES energy generation in project area A,B,C (City Level)

Delineated city project area Project areas A,B,C
Number of buildings 12
Number of RESs installed 12
Expected generation capacity of each RES PA A PA B PAC
(kWh)

40 40 40
Actual generation of each RES (kWh) 29 35 18
Energy generation reported (kWh) Sum of PA A,B,C actuals: 82

The aggregated figure to be reported is the sum of project areas A, B, and C = 82 kWh.
The figure will be captured by KPI / Data owners using data capturing sheets or
automated data collection processes, and fed back to the relevant reporting tools (SRT /
MERT) for storage, analysis and reporting.

2.5 Data Governance

As the KPI Framework defined by the consortium for the +CityxChange Project is diverse,
with multiple partners involved on various levels, it is important for each partner to
establish a good working knowledge of what each KPI entails, and how the relevant KPI
and/or data owner will have to apply certain data governance measures.

e Each KPI and data owner was contacted to discuss the relevant KPl in more detail

to ensure alignment of the expected outcomes:

e Which datasets will be used in measuring the KPI.

e Where the data is sourced from.

e How and when the data will be captured.

e In what format the data will be captured and modelled.

e Each KPI's specific unit of measurement was specified.

e The platform or repository in which the measurements will be kept.

e The format in which other partners will be able to view the captured data.
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2.5.1 Data Compliance Considerations

When working with big data collection and analysis projects it is imperative that all data
is safeguarded and handled with care and responsibility in order to protect sensitive
information. As part of WP11, Task 11.5, the +CityxChange Project commissioned a
detailed Data Management Plan (DMP) to formulate guidelines on how data governance,
handling, management, security and sharing should be approached to ensure alignment
with regulations such as GDPR and H2020 principle for data capturing and sharing. As of
May 2018, the GDPR has put in place considerable guidelines and mandatory obligations
that define the responsibilities that individuals and organisations have in the collection,
use and protection of personal data.

The GDPR has put certain limitations concerning the type of data collected and what the
collected data is actually being used for. Regulations state that the data collected has to
be used in afair, transparent and for a legitimate purpose. No other data is to be collected
or processed other than what will be needed and useful for the purpose of the study.
This is in line with the DMP’s principle on data minimisation.

According to law, at least one of the following criteria should also be adhered to:

e Participating individuals need to give full consent for their information to be
captured.

e Presence of a contractual obligation.

e The data collected can be used to satisfy a legal obligation.

e Data used to protect the vital interests of individuals.

e Data used to carry out a task that is in the public interest.

e |If used by an organisation, the organisation has to confirm that the individual’s,
whose data is collected, rights and freedoms are upheld. If the individual’s rights
override the organisation’s interests, the data cannot be processed.

In addition, and for example, the following key points should be considered by all data
controllers (Data Protection Commission of Ireland, n.d., +CityxChange Data
Management Plan, 2019):

e Transparency requirement

o GDPR transparency regulations state that organisations have the
obligation to inform participant data providers who they are, and what the
legal reason for the use and processing of the participant's data is.

o When data is being collected for KPI calculation or other project purposes,
the data collectors will need to follow the necessary steps for compliance
(according to Sections 13, 14 of the H2020 Rules of Participation as well as
the Ethics clauses in Article 34 of the Grant agreement) by adding necessary

D7.1: Approach and Methodology for Monitoring and Evaluation, v0.6 41



June 28, 2019

disclaimers, and ensuring participants / data providers give full consent
where personal data is collected, know what other data will be collected,
why it is collected, the use of the data, proof of safe data storage and
management, and how long data will be kept.

e Accountability obligation

o

o

It is the responsibility of the organisation to be able to demonstrate the
way in which data is safely handled while exhibiting the effectiveness of the
data in reaching defined goals.

Once participants have been informed on how their data will be used in
the project, the partner’'s Data Protection Officer (DPO) must ensure that
all the Informed Consent Forms are in place.

DPOs must share their contact information with participants to keep an
open line of communication.

Partners have to be able to demonstrate how data will be protected.

e Risk Based Approach

o

o

o

The risk-profile of the personal data collected should be determined
according to the personal data processing operations carried out, the
complexity and scale of data processing, the sensitivity of the data
processed and the protection required for the data being processed.

It is important to consider the potential losses participants could suffer if
their personal data is leaked - discrimination, identity theft or fraud,
financial loss, damage to the reputation, loss of confidentiality of personal
data protected by professional secrecy, unauthorised reversal of
pseudonymisation; or any other significant economic or social
disadvantage.

Approach 1 - Data Protection by design: ensuring that data privacy features
and technologies are written into the projects documentation or software
from the onset of the project.

Approach 2 - Data Protection by default: the user service settings (e.g. no
automatic opt-ins on customer account pages) must be automatically data
protection friendly, and only data which is necessary for each specific
purpose of the processing should be gathered.

e Data security

@)

@)

The DPO appointed by each partner needs to do regular audits of data held
to determine whether it is still secure

Data should be kept to a minimum by not collecting unnecessary data, or
deleting data no longer in use.

Any partner involved in the collection of personal data must ensure that
the mapping of the ID and the person is stored safely, with access limited
to the people who will be using the data in modelling for project purposes.
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o Each partner making use of ICT systems in the processing of project data is
responsible to ensure that the necessary security measures are put in
place to guard against unauthorized access and usage of project data.
Security systems have to relate to the measures put in place for the ICT
architecture and ecosystem developed in WP1, Task 1.1 & 1.2.

o Back-up systems should be in place to recover from loss or destruction of
data

e Anonymisation and pseudonymisation

o As some datasets will need to be sourced using personal survey methods,
it is of utmost importance that data collectors and data controllers take the
necessary steps (in accordance with data protection legislation) to
anonymise the data. If the source data is not deleted at the same time that
the anonymised data is prepared, where the source data could be used to
identify an individual from the anonymised data, the data may be
considered only pseudonymised and thus still ‘personal data'.

Project indicators that might be subject to scrutiny and processing for adherence to GDPR
standards are (but not limited to):

KPI 3 - Number of municipal staff trained to use the Decision Support Tool.

KPI'5 - Number of study visits by regulatory authorities

KPI 7 - Number of changes in regulation.

KPI 26 - Number of new jobs created.

KPI 27 - Number of community participation events organized across all +CityxChange
cities.

KPI 29 - Number of community participation events/actions.

KPI 31 - Number of Positive Energy Champions trained.

Any documentation used in the process of data collection will be specifically customised
for the relevant DP in each LHC, be in the city's official language and contain all the
relevant details applicable to local regulations for data protection, and how it will be
applied within the project. Where events are organised with physical attendance, the
attendees will be informed of any photographic material to be taken and what the
intention of use of this material will be (e.g. specific communication, evidence of events,
etc.). Attendees will then be allowed the option to opt-out of these materials.
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in order to protect sensitive data. The DMP aims to make data generated by the project
Findable, Accessible, Interoperable, and Re-usable (FAIR), to assist greater upscaling and
replication of initiatives driven by the H2020 programme and the EC ORD Pilot (European
Commission, 2016, 2018).

“The ORD pilot aims to improve and maximize access to and re-use of research
data generated by Horizon 2020 projects and takes into account the need to
balance openness and protection of scientific information, commercialisation
and Intellectual Property Rights (IPR), privacy concerns, security as well as data
management and preservation questions.” - EC R&/ H2020 Online Manual

The data to be generated and collected through the monitoring and evaluation of project
interventions and KPIs will be managed and stored within the SCIS database. Created
with support from the European Commission, the SCIS database was set up to as a bank
for data and experience collected from completed, ongoing and future projects. Data is
managed within the three pillars of the SCIS - energy, mobility and transport, and ICT.
Data is collated and presented as solutions in the fields of energy-efficiency in buildings,
energy system integration, sustainable energy solutions on district level, smart cities and
communities, and strategic sustainable urban planning. The SCIS has developed a
reporting tool where project partners can submit project monitoring data for storage and
the derivation of further analysis insights. The data in the SRT is managed under the main
categories of energy systems integration, ICT, mobility and transport, new buildings, and
refurbished buildings. Where project KPIs correspond with relevant themes and data
input fields of the SRT, KPI/data owners will be requested to capture data that will be
transferred into the SRT for processing.

All +CityxChange data will be stored in the MERT, which will be an open platform and
available to the public. Data will be stored and managed on an external server using a
cloud-based database. The platform will allow visualisation of the data through the online
dashboard at aggregated level. The data will be gathered manually or programmatically
via APl according to project standards, with no further need to curate data. Digital records
of all project data will be stored for a minimum of three years after the conclusion of the
grant award or after the data is released to the public, whichever is later. The project
deliverables deemed fit to share with the public, will be archived and shared on the
project's specific website, as well as through the EU Community Research and
Development Information Service (CORDIS) for the project.

2.5.3 Data Sharing and Availability

The following provides an indicative overview of procedures and policies adhered to for
the dissemination of data related to any aspect of the +CityxChange Project.
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Table 6: Project Data Categorisation

Data necessary for validation of results presented in scientific papers, including associated
metadata, which works hand in hand with the general principle of openness of scientific
results.

The data from each project will be archived in a repository set up for each individual project.
All the data will be linked to the respective publications, at which point persons or bodies from
the scientific community will be able to peruse and analyse results in order to determine

This data is deemed sensitive and should be processed to ensure necessary compliance to data
protection and safety regulations

This category contains data collected from monitoring procedures of project implementation,
testing, demonstrations, surveys, interviews, primary research and other observational data
The data will be stored and made available on the ICT Ecosystem (designed in WP 1), SCIS
database and possibly other data collection systems such as the SRT and MERT.

The data will then be available to all project partners and other interested third parties (i.e

This data is deemed less sensitive as it would have gone through necessary data processing in order
to display end-result / performance figures

This includes the data captured to track interventions according to the KPI framework

All Aata wiill ha availahla thraniah tha CIC Aatahaca

This category contains supporting documents and files relating to data, tools, methods,
instruments, software and source code used in the data collection, analysis and reporting
process within the project.

While the dissemination of data to the public is promoted, it is as important to share all
relevant KPI monitoring data internally. All the monitoring data captured for the
calculation of KPIs will be available to project partners to use where needed in other
modelling or project analysis. The data can also be used in support of community based
activities where, for example, citizens can access data to use in the development of new
solutions for EE solutions, development of DPEB prototypes or encouraging other citizens
in the uptake of EE solutions.

The project data will be made available to the public in accordance with the European
Commission (2013) Directive 2013/37/EU on the re-use of public sector information (PSI)
and specified licenses based on the latest Creative Commons 4.0 (CC) licensing structures,
which is in line with the data sharing guidelines developed in the DMP. The PSI Directive
places emphasis on the economic potential that data re-use provides, and therefore
encourages the public sector of Member States to make as much data and/or information
as possible available to citizens. The project will use CC licenses internally and also aim to
deliver data to SCIS under CC licenses, which will also support further publication and
analysis there. CC licensing enables the free distribution of an otherwise copyrighted
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work. The author of the work uses a license in order to give other people the right to
share, use, and build upon a work that the author has created. Detailed processes will be
discussed with SCIS to be in line with licensing there. The +CityxChange Project will make
use of the following license types to regulate the distribution of project information:

e Attribution (CC-BY 4.0) - Licensees may copy, distribute, display and perform the
work and make derivative works and remixes based on it only if they give the
author or licensor the credits (attribution) in the manner specified by these.

e ShareAlike (CC-BY-SA 4.0) - Licensees may distribute derivative works only under
a license identical ("not more restrictive") to the license that governs the original
work. Without share-alike, derivative works might be sublicensed with compatible
but more restrictive license clauses.

2.6 Use of Data Not Related to the +CityxChange Project

If necessary, project partners can use other public and/or private data sets that would
add value and insight related to the project topic or KPI being dealt with as permitted
under local regulations. The partners will have the option of submitting the external
datasets or sources of information along with monitoring data from interventions
implemented. The MERT will make provision to store and manage additional datasets,
but the data will not be made available to the public.

2.7 +CityxChange M&E Reporting Tools

2.7.1 SCIS Self Reporting Tool

The SCIS provides a platform for the compilation and exchange of project data, insights
and knowledge focusing on energy, ICT, and mobility solutions to promote energy
efficiency, the use of technology to manage energy systems, and the integration of RES
in smart cities. The +CityxChange Project is dedicated to contributing its own learnings
and data to the SCIS using the SRT, as well as other categories for lessons learned etc.
The SRT was created by SCIS to serve as a point for collection and analysis of project data.
The main objective behind the creation of this tool was to ensure that all the relevant
outputs, learnings, experiences and insights derived from SCIS project interventions
could be collected, safeguarded, analysed and used to inform the replication of smart city
initiatives in other regions. The web-based SRT will be used to upload the relevant
information on the different interventions carried out on their project, whether new and
refurbished buildings, energy supply units or mobility and ICT actions. The SRT therefore
forms a connection between crucial project information (results, measurements,
progress, interventions) and the stakeholders that interpret the information for their own
use. A key advantage of the SRT is that information reported will provide stakeholders
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with data and insights monitored under real conditions that could inform replication
using up-to-date, first-hand information.

The SRT has three major functions:

e Providing project partners and data providers with pre-defined templates for their
specific project data inputs, which will be stored and managed within the SCIS
database.

e Data will be analysed, with key insights highlighted through reports, summaries
and visualisation.

e The analysed data will then be made available for export to project stakeholders
that wish to peruse the information.

2.7.2 Project Specific M&E Reporting Tool

As SCIS only makes provision for data capturing of the certain set of KPIs that align with
the themes and intervention types as defined by the SRT, the remaining project defined
KPIs" monitoring data will be captured using a similar, but separate reporting tool. The
project-specific MERT will be developed by using a web-based platform. All relevant
project partners who are involved with KPIs (either as KPI owners or data owners) that
are project defined will have access to the online platform where data measurements can
be submitted for analysis and reporting. The MERT will specify the relevant KPIs and areas
of data reporting according to the KPI themes of the project. The partners will be able to
select the project demonstration area, the KPI, timeframe and specific metric to be
reported on. The MERT will capture, store, and model the data inputs, after which it will
be made available for download. Each KPI owner, as defined by the KPI Framework, will
be responsible for sourcing data from the relevant data sources and the timeous inputs
of the monitoring data according to the theme, unit of measurement, spatial scale, and
frequency of reporting related to each individual indicator. The format for each input will
depend on the unit of measurement, and whether the KPI is defined by the SCIS or the
project itself.
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KPIs are a standard project measurement tool. A detailed set of KPIs have been defined
by the project within the smart city environment and the specific project goals and
requirements in the project preparation phase. The indicators measure specific technical
and non-technical interventions’ impacts. Indicators would need to measure social,
environmental and economic factors of the project, while having the necessary metrics
to measure the performance of the intervention towards the pre-aligned goals and
sustainability principles.

The KPI Framework developed for the +CityxChange Project includes KPIs defined by the
SCIS, as well as KPIs that are specifically defined for this project. While the SCIS KPIs focus
on the technical and economic aspects of energy related measures, the project defined
KPIs focus on indicators specifically developed to measure unique interventions, as well
as other social indicators to measure the impact of the project on citizens.

3.1 Defining Key Performance Indicators

KPIs are a set of quantifiable measures that an organisation can use to gauge and
compare its performance and progress in achieving strategic and operational goals over
time. The Central European Research Infrastructure Consortium describe KPIs as a way
to tell how well an institution or a programme is achieving its objectives. It further states
that KPIs are: “an indispensable management tool, allowing monitoring of progress,
enabling evidence-based decision-making, and aiding in the development of future
strategies. They can also significantly contribute to the successful communication of
results and achievements, and thus to the financial sustainability of institutions, as well
as to increased transparency. In addition, they play a role in the evaluation of socio-
economic return.” (Kolar, Harrison and Gliksohn, 2018)

3.2 +CityxChange Demonstration Projects

The +CityxChange consortium has planned the implementation of its project
interventions through a series of DPs. The series consists of eleven individual DPs that,
each designed with a specific task and objective in mind. The implementation of a DP will
address the specific needs associated with the development of energy efficiency
initiatives and the creation of DPEBs as part of a smart city. The needs to be addressed
include, hard infrastructure development, software development, local legislation and
regulatory amendments, and long-term strategic planning.
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3.2.1 Demonstration Project Themed Approach

As multiple DPs are used in the build up to achieving specific +CityxChange Project goals,
the project consortium divided the projects into three core themes, based on the ‘create
the future we want to live in" approach, as follows:

Integrated Planning and Design - prototype the future we want to live in

The development of this theme was fueled by the lack of transformation to energy
efficiency and sustainable cities, despite efforts by the EU in terms of legislation,
technologies and project development. As a result, this theme will address two key
barriers: (i) Data integration and open use of data and (ii) Understanding the implications
and impact of different scenarios taking into account spatial, economic, technical,
environmental and social context of each solution so that an informed decision can be
made.

The DPs designed to overcome these barriers will see to the development of an ICT
Ecosystem and Architecture for the purpose of integrating the collection and sharing of
data from multiple sources that would inform stakeholders on what is needed in the
establishment of DPEBs.

The Common Energy Market - enable the future we want to live in
DPs under this theme will focus on putting in place creative and innovative tools and
mechanisms within different spheres of the project area in order to facilitate the
establishment of DPEBs. The projects will address the following key areas:
e Setting a platform where local governing bodies can get involved in energy
management systems by enabling regulatory mechanisms.
e Reducing the total energy demand and producing additional clean energy using a
stepped approach of the introduction of various RESs and EMSs.
e Implementation of smart energy grids to actively manage, balance and optimise
energy flows in response to varying demand cycles.
e Facilitating the establishment of eMaaS solutions.
e Increase the uptake and local participation in RESs through managing the trading
of energy within the block and trade flexibility locally utilising advanced
Distributed Ledger Technology.

CommunityxChange - accelerate the future we want to live in

The DPs divided into this theme are focused on the longer term impact of project
interventions as well as the way citizens respond to the interventions implemented in
their city. An approach will be taken that will promote the engagement with local
stakeholders - government, NPOs, businesses, citizen representative groups and
communities. The engagement will entail the active involvement of these groups in the
design, build, and implementation of project interventions. This approach will increase
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participation and, most importantly, the uptake and further development of energy
efficiency initiatives in the pursuit of positive energy blocks and districts, and smarter
cities.

3.2.2 Replication of DPs and the M&E Approach

Each DP has been designed so that, if deemed successful after implementation, the
lessons learnt and solutions developed can be adapted / replicated in any other EU smart
city initiative. As such, each DP will have a set of generic components and insights (into
technologies, governance, investment considerations, etc.) that can be applied
elsewhere. The successful DPs will be adapted for the specific location it is replicated in,
in order to ensure that the appropriate metrics are used, as these can vary greatly
between different geographies. Partners involved in the implementation of the DPs will
be requested to report on the successes, failures, obstacles encountered, the
technologies they used, investment cost, environmental savings and any other key
insights relating to the project.

For replication of a DP in the FCs, each successful DP will be analysed to determine how
the DST developed for +CityxChange can be used in recording and visualisation of data,
how DPs assist in the achievement of BCV objectives, and how DPs should be
implemented by taking the FCs' local context into account. The success of DPs and
replication thereof in the FCs will determine which KPIs will need to be monitored in the
FCs. As the KPIs relate to interventions in each DP (as seen in the KPI table), the
measurement of the intervention replicated in the FC will be done using the same set of
KPIs as used for the LHCs. Although the KPIs calculation methodology will potentially have
to be amended to align with the FCs local context, the theme, definition and description
of the KPI will stay consistent with what was used for the LHCs. This level of consistency
in the use of the KPI framework will allow for interventions and results to be measured
and compared across different geographical and temporal scales.

3.3 Creation of +CityxChange Project KPI Framework

The project consortium has developed a KPI Framework for the +CityxChange Project - in
line with the SCC and H2020 guidelines of building a low-carbon and climate resilient
future - in order to measure the technical and socio-economic impact of demonstration
projects in the two LHCs. The aim was to keep continuous track of interventions, which
are then validated against the project’s goals, as well as the smart city and sustainability
goals set out by the EU.
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3.3.1 Formulating the KPI Framework

The KPIs formulated for the +CityxChange Project take into consideration the overall
objectives of the EU and the SCC to strive toward building a low-carbon, climate resilient
future. The following impacts in terms of this objective are expected by the EC (European
Commission, 2018):

e Meeting EU climate mitigation and adaptation goals and national and/or

local energy, air quality and climate targets, as relevant;

e Significantly increased share of i) renewable energies, ii) waste heat

recovery and iii) appropriate storage solutions (including batteries) and
their integration into the energy system and iv) reduce greenhouse gas
emissions;

e Lead the way towards wide scale roll out of Positive Energy Districts;
e Significantly improved energy efficiency, district level optimized self-

consumption, reduced curtailment;

e Increased uptake of e-mobility solutions;
e Improved air quality.
e The higher the replicability of the solutions across Europe, the better.

In order to formulate a KPI Framework that is representative of the EU's universal

approach to the development of smart cities, increased energy efficiency and combating

of climate change, multiple informatory organisations and partnerships were consulted.

The organisations’ information that were drawn upon/assisted in the framework
development are listed and described below.

The UNs Sustainable Development Goal 11 - whose main goal is to make cities
inclusive, safe, resilient and sustainable through the provision of inclusive and
sustainable human settlement planning and design; reducing the environmental
impact of cities through the management of waste and air pollution; increasing
the number of human settlements and governing bodies that strive toward
resource efficiency, adaptation to climate change (and developing disaster risk
management plans in anticipation); access to safe, reliable and clean modes of
transport.

The Strategic Energy Technology (SET) Plan in conjunction with the SET Plan
Temporary Working Group (TWG) 3.2 developing strategies to enhance the use
of energy in homes, transport and the individual consumer. The TWG then
formulate ways to implement the strategies in smart cities with the goal of
becoming Zero Energy/Emission Districts (ZEED). This overlaps with the
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Distributed PEB initiative of the +CityxChange Project in many ways, and provide
mutual opportunities for knowledge exchanges.

The existing KPI framework of the World Bank Performance Monitoring
Indicator Handbook (1996) was consulted to ensure that the specified KPIs are
logical, relevant and objective driven. The handbook also prescribes guidelines in
the definition of critical assumptions and the data required to measure the KPIs.

The Comparative Methodology Framework developed by the European
Commission Directive 2012/C 115 (2012) that highlights all the technical and
methodological considerations to be noted in the assessment of energy efficiency.
The directive therefore provides a useful framework to the +CityxChange Project’s
KPI development on how energy and investment related measurements should
be compared and categorised.

Guidelines from the Smart City Assessment Guidelines proposal of the
European Investment Bank which determine whether the EIB will provide
funding to the project based on the actual value the project will add to the city.

The EU has released multiple guidelines on the making of a smart city, in which
some policy recommendations state the importance of having a clearly defined
monitoring and evaluation protocol. The implemented projects should be
monitored by a set of reliable KPIs that measure the long term impact of a project.

The European Climate Adaptation Platform - Climate-ADAPT, in partnership
between the EC and the European Environment Agency (EEA), has produced a
guideline that addresses the adaption of climate resilience strategies that are
worked into KPIs through their Urban Adaptation Support Tool.

The impact that projects have on the people that live in the particular project areas
is less easy to quantify. The City-zen Monitoring Plan was set up as part of the
City-zen Project (H2020, 2014-2019), and is incorporated in the +CityxChange
Project to monitor and evaluate how people are affected. Data includes housing,
demographic, social behaviour, and other contextual data.

The H2020 SmartEnCity Project (2016-2021), another EU funded initiative,
defines certain themes of standards to be monitored in the smart city
environment - citizen engagement, building retrofitting, energy supply, mobility,
ICTs, and BIM management. This provides a reference for the +CityxChange
Project to produce new principles that are project specific and ensure that the
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correct KPIs are chosen for each project that would warrant accurate monitoring
and evaluation.

e More recently, the H2020 funded CITYkeys Project (2015-2017) developed a
Performance Measurement Framework, that established a transparent data
capturing and monitoring framework for KPIs on city and sub-city level. The
framework incorporates cooperation between the cities and all project
stakeholders.

e The SCIS did not only provide information and key insights on KPI framework
development gathered from similar types of projects managed by the system, but
will also be key in the management of this project's data. The data management
systems used by the SCIS will assist in the capturing, analysis and reporting of
project data. The captured data will be made available to other stakeholders
looking to replicate the learnings in their own areas, be it at a building, block,
district, city or regional level.

3.3.2 KPI Themed Approach

The KPI Framework has been set up to be used in measuring the effectiveness,
performance, and impact of the all the DPs, and is divided into the three core themes.

Figure 8: KPI Themed Approach

The KPIs in each core theme were specifically designed to measure the performance of
each intervention in accordance with the main objective of the DP. Each of the 33 KPIs
developed for the +CityxChange Project is classified in the same classification as the DPs,
as discussed in Section 3.3.1.

1. Integrated Planning and Design (IPD)

e KPIs focus on measuring the impact of sub-tasks associated to larger
interventions that aim to set up tools and local regulations for short and
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