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Executive Summary
This report, Deliverable 7.9: Reporting to the SCIS (4), is part of a series of bi-annual reports
and is the fourth iteration in the series, being the subsequent revision of the previous
version, Deliverable 7.7: Reporting to the SCIS (3)1 submitted in Month 18 of the +CityxChange
project. This deliverable provides an overview of the work done in Work Package (WP) 7
related to the capturing and modelling of project data that is reported to the purpose-built
+CityxChange Monitoring and Evaluation Reporting Tool (MERT) and the European Smart
Cities Information System (SCIS) Self-Reporting Tool (SRT). The Key Performance Indicator
(KPI) framework set out in Deliverable 7.1: Approach and Methodology for Monitoring and
Evaluation (D7.1)2 is used as the basis from which KPI performance is assessed, providing all
the necessary prescriptions in the calculation of each KPI. As the project and interventions
have evolved over the last two years, and data formats, frequency, and variables have
become more apparent, some of the KPI calculations have had to be refined and adjusted.
The refinements of these KPI calculations feed into the development and updating of the
MERT, which is the main platform for the collection, processing and dissemination of KPI
data for all 33 KPIs. While the first prototype of the MERT was launched in M12, it has since
undergone a number of refinements and adjustments to front- and back-end processes in
an effort to deliver a more efficient and functional tool. Planned work on the MERT will
include its ability to capture KPI/data owners’ qualitative commentary on submitted data,
adjustment of layout and design to improve the user interface, and the setup of APIs to
enable automated data sharing to the MERT.
Despite the relative lack of actual monitoring data at the early stages of the project, data
has been submitted to the MERT for 12 KPIs, with a total of 18 KPIs reporting
measurements as of Month 24, subject to pending refinements of the calculation
method. With six out of seven KPIs recording a total of 14 data entries, the Integrated
Planning and Design KPI theme (KPIs 1 - 7) has the highest overall average performance at
24%, compared to KPIs in the CommunityxChange (23%) and Common Energy Market
(10%) themes. As it stands, no KPI data has yet been reported to the MERT in the categories
that align with the SCIS SRT data capturing requirements and can therefore not be reported
to the SCIS. Other KPIs that potentially can report to the SCIS do not have actual monitoring
data as yet. Once it is clear what data is available and how it will be used in the calculation
of a KPI, the KPI/data owners and WP7 will collaborate to determine whether it aligns with
the SRT requirements and how it will be calculated in the MERT and SCIS.
Although the COVID-19 pandemic has restricted physical engagement with stakeholders
and curtailed the implementation of interventions, engagement has intensified using
various online platforms, with every effort being made to collaborate with project partners
where needed. WP7 will continue to liaise with partners to address the reporting of KPI
data to the MERT and the SCIS.
1

D7.7 available at: h
 ttps://cityxchange.eu/knowledge-base/d7-7-reporting-to-the-scis-system-3/

D7.1 available at:
https://cityxchange.eu/knowledge-base/approach-and-methodology-for-monitoring-and-evaluation/
2
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1 Introduction
The refinement of KPI calculations for the MERT and the SRT has been ongoing in close
collaboration with the relevant KPI/data owners, working towards an acceptable and
accurate calculation method for each KPI. As more data becomes available, the work
between WP7 and KPI/data owners informs the setup of both the MERT and SRT data
capturing fields and modelling processes. With different interventions being planned and
implemented across Lighthouse Cities (LHC) and Follower Cities (FC) at different times, and
considering the delays brought on by COVID-19, the generation and flow of monitoring data
has been limited and intermittent. However, as the implementation phase of the project
continues, it is expected that more data will become available in the short (6 months) and
medium (12 months) term that would guide the confirmation of data capturing procedures,
calculations, modelling, and dissemination.
This report provides an update to Deliverable 7.7, and the ongoing work related to the
processes followed by WP7 to enable data submission to the MERT and the SRT, while also
providing an overview of the current KPI performance as of Month 24. The following points
were addressed in this report as part of the update to D
 eliverable 7.7:
● Further refinement of KPI calculations (see Section 4.2.1)
● Updates and work done to the MERT and SCIS to enable further data capturing (see
Section 4.1)
● Improvements and updates to the MERT user interface (see Section 4.2.2)
● Update of KPI performance (see Section 4.3)
● Procedures used to capture qualitative and contextual information linked to the KPI
data (see Section 4.5)
● Review of data availability (see Section 4.4)
● A clerical error was detected in KPI 15 with regard to the stated expected impact
allocation to co KPI owner, MPOWER. The expected impact (target) for MPOWER was
previously stated as 1.43GWh, but now corrected to 0.143GWh. This correction
does not affect the KPI calculation or the overall KPI target in any way.
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2 M&E in +CityxChange
The following section provides a summary of the KPI framework from Deliverable 7.1, and
the expected impact of each KPI over the 5-year project timeline.

2.1 Measuring impact in +CityxChange
The KPI framework, with its detailed description of the definition, calculation methodologies
and other relevant information is the main reference for KPI information and M&E
processes. The data captured for KPIs are reported to the MERT and the SCIS SRT.
However, as referenced in previous iterations of this report, the continuous development of
SCIS SRT data capturing fields has highlighted that not all KPIs will be able to report to the
SCIS as the +CityxChange KPI and SRT fields’ data requirements and calculation
methodologies do not align. The table below provides an overview of the KPI framework.
Table 1: KPI Overview with Expected Impacts and Baselines
Theme

KPI
ID

Integrated
Planning
and Design

Common
Energy
Market

3

KPI Type

KPI Definition

Expected /
Targeted
Impact

Baseline

1

Decision/
planning support

No. of APIs connected to the
Decision Support Tool (DST)

20

0

2

Decision/
planning support

Number of use case stories in the
Information, Communication
Technology (ICT) Ecosystem
repository

15

0

3

Training and skills
development

No. of municipal staff trained to use
the DST

40

0

4

Enabling
DPEB/DPEDs3

No. of new DPEB/DPED-enabling
prototypes

30

0

5

Enabling
DPEB/DPEDs

No. of study visits by regulatory
authorities

60

0

6

Enabling
DPEB/DPEDs

No. of politically approved Bold City
Visions (BCV) with guidelines,
roadmaps, and action plans

7

0

7

Impact on
regulation

No. of changes in regulation

15

0

8

Greenhouse gas
(GHG) emissions

Tonnes of CO₂-equivalent emission
reduction per year

12.801
tonnes/
year

TBD*

9

Air quality

Tonnes per year Nitrogen Oxides
(NOX) emissions reduction

6.2 tonnes/
year

TBD

10

RES share

The percentage of total Renewable
Energy Sources (RES) self-supply

Limerick:
100

TBD

DPEBs/DPEDs - Distributed Positive Energy Blocks / Distributed Positive Energy Districts
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Trondheim:
75

Community
x Change

11

RES Integration

Increase in new renewable energy
system integration

4.538
GWh/year

TBD

12

District level
optimized
self-consumption

Percentage district level production
versus total energy consumption

47.7 % new
production

TBD

13

Replication

No. of new DPEBs realised

7

0

14

Energy efficiency

kWh/m² usable floor area (UFA) per
year improved energy efficiency
(final energy demand)

62 kWh/m²
/ year

TBD

15

RES efficiency

Net useful thermal recovery/year
(GWh)

2.134
(GWh) net
increase/ye
ar

TBD

16

Reduction in
energy
grid investment

€million reduction compared to
planned investment

€20M

0

17

RES curtailment

Percentage of energy grid failures

<1%

0

18

RES traded

Percentage of the total Distributed
Energy Resources (DER) capacity
traded

10%

0

19

RES flexibility

Percentage of peak load reduction
(<30 hours)

20%

TBD

20

RES storage

Increase in installed RES storage
capacity

1.65 MWh

0

21

Increased uptake
of
e-mobility
solutions

Percentage modal shift from
fossil-fuel vehicles to eMobility as a
Service (eMaaS) (vehicles/bikes)

24 %
increase

TBD

22

Replication

No. of new or existing buildings
participating in the energy markets

60

0

23

Investment

Total new investments generated
(€M)

€40M

0

24

Investment

Percentage reduction in simple
payback periods (years)

20%
decrease

TBD

25

Investment

Annual return on investment (%)

10% annual
ROI

TBD

26

Investment

No. of new jobs created

900

0

27

Community
participation

No. community participation events
organized across all +CityxChange
cities

15

0

28

Community
participation

No. citizen observatories
established

5

0
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29

Community
participation

No. of community participation
events/actions

55

0

30

Innovation

No. of innovation labs/playgrounds
contributing to the creation of DPEB

5

0

31

Training and skills
development

No. of Positive Energy Champions
trained

20

0

32

Behaviour
influence

No. of organisations with new
sustainable energy approaches

60

0

33

Replication

No. of demonstration projects
implemented in Follower Cities

35

0

*Where baselines have not been established/finalised yet they have been left as TBD (to be determined),
pending updates from applicable KPI owners.
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3 Monitoring Data
The KPI and/or data owners specified for each KPI are responsible for the initial capturing
and management of monitoring data that is to be reported for the KPIs they take
ownership of. Depending on the complexity of the calculation, KPI owners will process the
captured data according to the data input requirements of the KPI. The data is then
transferred to the MERT and SCIS SRT (if applicable) where further calculations or
processing is applied. The results are then displayed in the MERT’s individual KPI interfaces.

3.1 Data Submission
The monitoring data captured by partners are submitted to the MERT where it is processed
and displayed in the individual MERT KPI interfaces. The data can be submitted in two ways
- manually, or through an automated process - which is described in more detail below.
Where applicable, data is then transferred manually to the SCIS SRT.

3.1.1 Automated Data Submission to the MERT
Data submission is automated through the use of Application Programming
Interfaces (API). The APIs enable a link between the MERT and live systems or
online project data repositories specified by project partners (KPI/Data owners)
from where data will be pulled and stored in the MERT repository.
WP7 has developed an API specification that has been shared with selected partners to
undergo a testing period for the automated submission of KPI monitoring data to the
MERT. In collaboration with WP1, efforts were made to design the KPI data sharing API
according to the standardised specification prescribed by WP1. This API was captured in
the API catalogue developed by WP1, along with API specifications and requirements from
other partners. The standardised API specification allows the sharing of data between
different portals and data platforms within the +CityxChange ICT ecosystem, without
different partners having to reconfigure coding in their data portals to be able to use the
API. WP7 is currently reviewing the API specifications submitted by other partners in order
to align the KPI data API with partner APIs as part of the process to establish automated
data sharing between the MERT and partner data repositories.
As the KPIs that these partners are owners of have different requirements, the API review
will consider the various data points requested in the transfer, the frequency of the
transfer, and other factors like aggregation level that determine whether the required data
can be shared successfully. Each partner that has the capacity to share data through API
will be requested to provide an API endpoint for configuration of the KPI data API and to
establish the API connection. A trial period will be conducted with selected KPI/data owners
to test the API data sharing before it is rolled out with all possible KPI/data owners. An API
Catalogue with standard structures and requirements has been shared with all partners as
part of Task 1.2. As part of MERT strategy to integrate partner APIs, partners are advised to
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follow the recommended KPI API structure defined in the API catalogue developed by WP1
and provide API endpoints to FAC. In turn, FAC will be developing logic for integration of
APIs into MERT and provide API endpoints to partners for integration within their systems
(planned action for M36).

3.1.2 Manual Data Submission to the MERT
Manual data submission process where KPI/data owners access data capturing
sheets through the online MERT interfaces where monitoring data from each
intervention is captured and stored to the specific KPI in the MERT repository.
The work on the API specification and automated data sharing is in addition to the standard
manual data sharing functionality of the MERT. Partners submit KPI data through a link in
the KPI individual interface, where data capturing sheets were designed according to the
calculation procedure stated in D7.1 (or according to subsequent calculation amendments).
KPI owners have been issued with login credentials to the MERT that enable them to input
and edit data points in the MERT.

3.1.3 Data Submission to the SRT
Recent engagement with KPI and data owners have included work on the configuration of
the Fields of Action (FoA - criteria used in the creation of data collection fields in the online
manual data collection pages of the SRT) that will be used for the capturing of KPI data in
the SCIS SRT. The FoA have been configured to capture data at city level, and a testing
phase has begun for the LHC of Limerick and Trondheim. As the SRT’s FoA do not align
completely with the KPIs designed for the project (see Section 4), it is important to try to get
the alignment of the FoA and the MERT as close as possible, as data captured in the MERT
will be transferred to the SRT. The SRT can only accommodate annualised data, so the data
submitted to the MERT is processed (if necessary where KPIs reporting frequency is more
regular) and then transferred to the SRT in 12-month cycles from submission. The transfer
of data to the SRT is a manual process as the SRT does not accommodate automated data
sharing through means such as API connections.
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4 Reporting Data to the SRT and MERT
As project interventions are implemented, monitoring data is generated and captured by
KPI and data owners. Data is processed and submitted to the MERT and/or the SCIS4 SRT
where it undergoes further processing and is displayed through various interfaces. An
update on the usage of these data portals is provided in the subsections below.

4.1 The SCIS SRT
As stated in previous iterations of this report, the data capturing configurations of the SRT
are designed in a standardised way to accommodate data capturing across multiple
European Commission (EC) Smart City projects using common themes in an effort to
provide comparable results (SCIS, 2020). As such, tailoring of the SRT Fields of Action (FoA)
(data input fields of the SRT) to fit all the +CityxChange KPI data requirements is limited. This
has resulted in only a number of KPIs being able to report to the SCIS SRT. Engagement and
effort with KPI and data owners are ongoing to test KPI calculations’ ability to adapt to SCIS
SRT requirements, while also providing the KPI performance overview as stated in
Deliverable 7.1. Tables 2 and 3 provide an overview of ongoing work regarding the
calculation refinements.
In Table 2, the ‘Potential SRT Option’ column refers to the option of setting up SRT data
capturing fields for the KPI. If marked as ‘Potentially, TBC’ the KPI has been identified as a
potential option for reporting to the SRT, but that a review of the KPI’s calculation methods
in the MERT and SRT are still undergoing, and that the final KPI calculation method and
variables are still to be confirmed. Table 3 provides more information on the calculation
gaps and ongoing work on the KPI calculations.
Table 2: KPIs to potentially report to the SRT, calculation approach

4

KPI

KPI Definition

KPI owner

Calculation
defined by

Potential
SRT
option

Proposed
calculation
that could
work in the
MERT (from
D7.1)

KPI/data
owner
input
needed

8

Tonnes of
CO₂-equivalent
emission reduction
per year

LCCC, TK, MAI,
MP, SB, SMO,
VORU

SCIS KPI
Guide

Potentially,
TBC

Initial proposal
to be refined

Confirmation

9

Tonnes per year
Nitrogen Oxides
(NOX) emissions
reduction

LCCC, TK, MAI,
MP, SB, SMO,
VORU

Project
Defined

Potentially,
TBC

Initial proposal
to be refined

Confirmation

Smart Cities Information System: h
 ttps://smartcities-infosystem.eu/
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10

The percentage of
total Renewable
Energy Sources
self-supply

LCCC, TK, MAI,
MP, SB, SMO,
VORU

SCIS KPI
Guide

Potentially,
TBC

Yes

Confirmation

11

Increase in new
renewable energy
system integration

MPOWER, SV,
TE

Project
Defined

Potentially,
TBC

Yes

Confirmation

12

Percentage district
level production
versus total energy
consumption

MPOWER, SV,
TE

SCIS KPI
Guide

Yes

Yes

Critical input needed
from KPI
owner(s)

14

kWh/m² (UFA) per
year improved
energy efficiency
(final energy
demand)

MPOWER, SV,
TE

SCIS KPI
Guide

Yes

Yes

Critical input needed
from KPI
owner(s)

15

Net useful thermal
recovery/year (GWh)

MPOWER, SV

Project
Defined

Potentially,
TBC

Yes

Confirmation

16

€M reduction
compared to
planned investment

MPOWER, SV,
TE

Project
Defined

Potentially,
TBC

Yes

Critical input needed
from KPI
owner(s)

18

Percentage of the
total Distributed
Energy Resources
capacity traded

MPOWER,
POW

Project
Defined

Potentially,
TBC

Yes

Confirmation

20

Increase in installed
RES storage capacity

TE, MPOWER

SCIS KPI
Guide

Yes

Yes

Critical input needed
from KPI
owner(s)

21

Percentage modal
shift from fossil-fuel
vehicles to eMaaS
(vehicles/bikes)

LCCC, ABG, TK

Project
Defined

Yes

Yes

Critical input needed
from KPI
owner(s)

23

Total new
investments
generated (€M)

MPOWER, SV,
TE, all
partners
(tentative)

SCIS KPI
Guide

Potentially,
TBC

Yes

Confirmation

24

Percentage
reduction in simple
payback periods
(years)

ABG, GKIN,
MPOWER, TE,
SV, NHP, all
partners

SCIS KPI
Guide

Potentially,
TBC

No

Confirmation
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(tentative)
25

Annual return on
investment (%)

ABG, GKIN,
MPOWER, TE,
SV, NHP
(tentative)

SCIS KPI
Guide

Potentially,
TBC

No

Confirmation

26

No. of new jobs
created

All 32
partners

Project
Defined

Potentially,
TBC

Yes

Confirmation

Table 3: KPIs to potentially report to the SRT, details on calculation gaps
KPI

KPI Definition

Calculation Gaps

Update (Aug/Sept 2020)

8

Tonnes of
CO₂-equivalent
emission reduction
per year

Need to confirm calculation and
variables for modelling in the MERT;
potential option for SRT - KPI owners
need to confirm if SRT inputs are
available AND if it would work in the
calculation of performance vs target.
How can we use the SRT variables to
calculate and display data in the MERT?

Ongoing engagement with KPI
owners (LCCC and TK) on data
availability and subsequent
calculation method. KPI owners
agreed to recalculation baseline
using SECAP reference, and that
standard universal emissions factor
(as in D7.1) will be used. Different
variables for each calculation being
considered. Need to confirm use of
eMaaS variables. Reviewing possible
SRT inputs.

9

Tonnes per year
Nitrogen Oxides
(NOX) emissions
reduction

Need to confirm calculation and
variables for modelling in the MERT

Ongoing engagement with KPI
owners (LCCC and TK) on data
availability and subsequent
calculation method. KPI owners
agreed to recalculation baseline
using SECAP reference, and that
standard universal emissions factor
(as in D7.1) will be used. Different
variables for each calculation being
considered. Need to confirm use of
eMaaS variables. Reviewing possible
SRT inputs.

10

The percentage of
total Renewable
Energy Sources
self-supply

Need to confirm if SRT option will work
AND if it will work for the calculation of
performance vs target

Ongoing engagement with KPI
owners (LCCC and TK) on data
availability and subsequent
calculation method. Awaiting input
from KPI owners for confirmation on
variables and capturing fields in
MERT/SRT.

11

Increase in new
renewable energy
system integration

Need to confirm if SRT option will work
AND if it will work for the calculation of
performance vs target

Ongoing engagement with KPI
owners (LCCC and TK) on data
availability and subsequent
calculation method. Awaiting input
from KPI owners for confirmation on
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variables and capturing fields in
MERT/SRT.
12

Percentage district
level production
versus total energy
consumption

Need to confirm calculation and
variables for modelling in the MERT;
potential option for SRT - KPI owners
need to confirm if SRT inputs are
available AND if it would work in the
calculation of performance vs target.
How can we use the SRT variables to
calculate and display data in the MERT?

Ongoing engagement with KPI
owners (LCCC and TK) on data
availability and subsequent
calculation method. Awaiting input
from KPI owners for confirmation on
variables and capturing fields in
MERT/SRT.

14

kWh/m² (UFA) per
year improved
energy efficiency
(final energy
demand)

Need to confirm calculation and
variables for modelling in the MERT;
potential option for SRT - KPI owners
need to confirm if SRT inputs are
available AND if it would work in the
calculation of performance vs target.
How can we use the SRT variables to
calculate and display data in the MERT?

Ongoing engagement with KPI
owners. MPOWER confirms
preliminary acceptance of proposed
calculation method, pending
confirmation once data variables
become available (no monitoring
data available yet). SLUs are now
installed, awaiting data. Awaiting
confirmation of variables and
capturing fields in MERT/SRT.

15

Net useful thermal
recovery/year (GWh)

Need to confirm if SRT option will work
AND if it will work for the calculation of
performance vs target

Ongoing engagement with KPI
owners. MPOWER confirms
preliminary acceptance of proposed
calculation method, pending
confirmation once data variables
become available (no monitoring
data available yet). SLUs are now
installed, awaiting data. Awaiting
confirmation of variables and
capturing fields in MERT/SRT.

16

€M reduction
compared to
planned investment

Need to confirm if SRT option will work
AND if it will work for the calculation of
performance vs target

Ongoing engagement with KPI
owners. MPOWER confirms
preliminary acceptance of proposed
calculation method, pending
confirmation once data variables
become available (no monitoring
data available yet). Other KPI owners
are still to confirm. Awaiting input
from other KPI owners for
finalisation of capturing fields in
MERT/SRT.

18

Percentage of the
total Distributed
Energy Resources
capacity traded

Need to confirm if SRT option will work
AND if it will work for the calculation of
performance vs target

Ongoing engagement with KPI
owners. MPOWER confirms
preliminary acceptance of proposed
calculation method, pending
confirmation once data variables
become available (no monitoring
data available yet). Other KPI owners
are still to confirm. Awaiting input
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from other KPI owners for
finalisation of capturing fields in
MERT/SRT.
20

Increase in installed
RES storage capacity

Need to confirm calculation and
variables for modelling in the MERT;
potential option for SRT - KPI owners
need to confirm if SRT inputs are
available AND if it would work in the
calculation of performance vs target.
How can we use the SRT variables to
calculate and display data in the MERT?

Ongoing engagement with KPI
owners. MPOWER confirms
preliminary acceptance of proposed
calculation method, pending
confirmation once data variables
become available (no monitoring
data available yet). Other KPI owners
are still to confirm. Awaiting input
from other KPI owners for
finalisation of capturing fields in
MERT/SRT.

21

Percentage modal
shift from fossil-fuel
vehicles to eMaaS
(vehicles/bikes)

Need to confirm calculation and
variables for modelling in the MERT;
potential option for SRT - KPI owners
need to confirm if SRT inputs are
available AND if it would work in the
calculation of performance vs target.
How can we use the SRT variables to
calculate and display data in the MERT?

Ongoing engagement with KPI
owners on suitable calculation
method. New mobility partner
onboarding for LCCC. Awaiting input
from KPI owner for finalisation of
capturing fields in MERT/SRT.

23

Total new
investments
generated (€M)

Need to confirm if SRT option will work
AND if it will work for the calculation of
performance vs target. If SRT option is
not agreed, we need KPI/data owner
input to confirm if proposed calculation
is correct/relevant

Ongoing engagement with R2M.
Checking source of data and
working on a suitable calculation
method with KPI owners . Awaiting
input from R2M for finalisation of
capturing fields in MERT/SRT.

24

Percentage
reduction in simple
payback periods
(years)

Need to confirm if SRT option will work
AND if it will work for the calculation of
performance vs target. If SRT option is
not agreed, we need KPI/data owner
input to confirm if proposed calculation
is correct/relevant

Ongoing engagement with OV.
Checking baseline data with KPI
owners and working on suitable
calculation methods. Awaiting input
from OV for finalisation of capturing
fields in MERT/SRT.

25

Annual return on
investment (%)

Need to confirm if SRT option will work
AND if it will work for the calculation of
performance vs target. If SRT option is
not agreed, we need KPI/data owner
input to confirm if proposed calculation
is correct/relevant

Ongoing engagement with OV.
Checking baseline data with KPI
owners and working on suitable
calculation methods. Awaiting input
from OV for finalisation of capturing
fields in MERT/SRT.

26

No. of new jobs
created

Determining the appropriate multipliers
to be applied to calculate
indirect/induced jobs created

Ongoing engagement with R2M.
Working on a suitable calculation
method to determine indirect and
induced jobs using multipliers.
Awaiting input from R2M for
finalisation of capturing fields in
MERT/SRT.
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There is ongoing engagement with KPI/data owners regarding the refinement of
calculations and the matching of calculation variables to those required for data processing
in the SCIS. Notices have been forwarded to KPI owners to review the baselines to which
KPIs are compared so that latest measurements can be used. Recent implementation of
project interventions will generate data in the short term, specifically for energy related
interventions implemented in Limerick City and County Council (LCCC). As more data
becomes available, partners will be able to evaluate KPI calculations and provide feedback
on the calculation refinements.
Currently, partners have confirmed that two KPIs, KPI 17 and KPI 19 (shown in Table 4),
proposed calculations for the SRT have been accepted, pending confirmation once data
becomes available. Others are ongoing.
Table 4: SRT Thematic Fields to which KPIs are Reporting
KPI

KPI Definition

KPI owner

SRT Thematic Field

17

Percentage of energy grid
failures

MPOWER, SV, TE

Information and
Communication Technologies

19

Percentage of peak load
reduction (<30 hours)

MPOWER, NTNU, SV, TE

Information and
Communication Technologies

Once the KPI owners are clear on data availability and the different variables used in the
calculation, the MERT capturing fields will be adjusted according to the SRT FoA
requirements, and start capturing data. Depending on the calculation requirements, the
data will be processed in the MERT, after which the annualised data will be transferred to
the SRT for further modelling and visualisation.
The SCIS has recently developed a new FoA specifically designed for Smart City projects
that implement Positive Energy District (PED)5 solutions. As a trial period, WP7 has
configured a PED FoA for the LHC of Trondheim Kommune (TK), with the configuration
done to capture various data points at Positive Energy Block (PEB) level in Trondheim, i.e.
capturing data aggregated to the overall level for the individual PEBs of Sluppen, Brattora,
and Gloshaugen. The PED FoA aims to capture data related to the energy requirements,
energy sources, RES production, energy management systems and other technical and
economic indicators. The figures included in Annex 1 show the data requirements for the
PED FoA at PEB level. This PED FoA configuration has been shared with both LHCs and
related partners for review and consideration on data availability, frequency, and
aggregation. WP7 and the LHCs are combining efforts to determine whether the PED FoA
can be used, and how its data requirements can be linked to the +CityxChange KPIs in
order to ensure efficient data capturing and usage of variables across the SRT and MERT
platforms.

See SCIS Monitoring KPI Guide:
https://smartcities-infosystem.eu/sites/www.smartcities-infosystem.eu/files/document/scis-selfreport
ing_guide_feb2020.pdf
5
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To date, no KPI data has been reported to the SRT due to the lack of project monitoring
data in the suitable categories or ongoing refinements of KPI calculations, without which
KPI/data owners cannot confirm whether the FoA in the SRT would be appropriate or not.
Once data is submitted to the SCIS, it will be processed and displayed in the ‘Project Data
Visualisation’ section of the SCIS website6 according to the location (country, city, demosite),
project (+CityxChange, or other projects reporting to SCIS) and type of intervention (i.e.
building level energy analysis, energy system integration, and mobility and transport). A
continued collaborative effort between WP7 and KPI owners will be made to have more KPI
calculations confirmed to report data to the MERT and the SRT.

4.2 The +CityxChange MERT
The MERT provides an online platform where the performance of the 33 +CityxChange KPIs
are disseminated. The user interfaces provided for each KPI also enables KPI/data owners
to submit data points for the calculation of the KPI. The following figures provide an
example of the latest MERT user interface pages.

Figure 1: MERT Home Page

SCIS Experiences (navigate to: > Project Data Visualisation):
https://smartcities-infosystem.eu/experiences
6
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Figure 2: MERT KPI Individual Interface Page

4.2.1 KPI Calculations
A number of KPI calculations defined in Deliverable 7.1 are active on the MERT, with a
selection of the calculations undergoing revision, as a collaborative exercise between WP7
and KPI/data owners to ensure accuracy in the determination of KPI performance. The
following table provides an overview of the KPI calculations currently being refined by WP7
and relevant KPI owners. The KPIs with a calculation status of ‘confirmed’ are not
undergoing review and are operational in the MERT.
Table 5: KPI Calculations Status for all KPIs in the MERT

KPI

Status

KPI

Status

KPI

Status

1

Confirmed

12

Under review

23

Under review

2

Confirmed

13

Confirmed

24

Under review

3

Confirmed

14

Under review

25

Under review

4

Confirmed

15

Under review

26

Under review

5

Confirmed

16

Under review

27

Confirmed

6

Confirmed

17

Under review

28

Confirmed

7

Confirmed

18

Under review

29

Confirmed

8

Under review

19

Under review

30

Confirmed

9

Under review

20

Under review

31

Confirmed

10

Under review

21

Under review

32

Confirmed

11

Under review

22

Confirmed

33

Confirmed

As a number of project interventions are only implemented later on in the project (latter
part of year 2 and onwards), there is still a level of uncertainty regarding the availability and
format (or type) of data that will be generated by these interventions. Only once KPI/data
owners know what data will be available, will they be able to confirm the variables and
methodologies used in the calculation of their KPIs. The KPI framework developed in
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Deliverable 7.1 is still regarded as the reference point for KPI calculations, and forms the
basis of the data processing in the MERT that is under review by KPI owners. At the time of
writing, there have been no material changes to the description, reporting frequency,
reporting level, baselines, KPI/data owners, or other KPI defined information. Once partners
have a clearer indication on data availability and format, a further effort will be put toward
the alignment of calculations and data variables in the MERT and SRT.

4.2.2 Operationalisation of the MERT
The MERT prototype released as part of Deliverable 7.4: Monitoring and Evaluation
Dashboard7 has undergone numerous updates to its user interface and back-end
processing to improve user interface (UI) and functionality of the dashboard. The
improvements made and those in progress are listed in Table 6.
Table 6: Improvements to the MERT

Modification
Type

Theme

Improvement

Status

Front-end

Mobile
responsiveness

To improve the way the dashboard
is viewed on a mobile device

Planned
[M30]

Back-end

Add comments
field

Adding a comment field for each
KPI entry by partners to provide
additional information on activity.

Completed
[M24]

Front-end

Fix designs

Fixing design issues on few pages

Planned
[M24-30]

Back-end

Graphs
Presentation

Update Graphs for KPI to enhance
KPI data representation.
Supported by ISOCARP

Planned
[M24-30]

Back-end

Application
Dependencies

Updating application
dependencies (manage bug fixes)
and improve overall security of the
application.

Planned
[M24-30]

The ongoing refinements to KPI calculations and the subsequent changes to UI features will
require periodic updates to the MERT functionalities that would ensure efficient data
capturing. It is envisaged that the updates and improvements being made to the MERT (as
described in Table 5) will enable the MERT to go ‘live’ on the +CityxChange website. WP7 is
working closely with WP10 to ensure that data dissemination through the MERT is done
correctly and that the MERT will be able to go ‘live’ once sufficient data is available and the
necessary functionalities are in working condition on the MERT. Presently, the MERT is fully
operational but not yet representational due to existing gaps in data and calculation that
will be addressed as data becomes available.

7

D7.4 available at: h
 ttps://cityxchange.eu/knowledge-base/monitoring-and-evaluation-dashboard/
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FAC is enhancing the MERT by adding a functionality where KPI owners can leave additional
comments or clarification notes related to the quantitative data while submitting data that
is submitted. This functionality is intended to increase the level of submitted qualitative
information and context associated with quantitative data, and to provide the KPI/Data
Owners (users) with clarification on the numerical data displayed on the MERT. This will
enable a better understanding of the data for users not related to the project or KPI
specifically, and provide KPI owners with a way to keep track of the data submitted and to
mitigate any potential data errors such as double-counting or confusion. In accordance
with Task 7.4, the comments and context provided will be used in the assessment of ICT,
mobility, energy, social, and regulatory interventions trialed in the project, which will be
elaborated on in other WP 7 deliverables (such as Deliverable 7.8 - Data Collection and
Management Guideline Report8 and annual iterations thereof). In addition, it is proposed that
the individual KPI interfaces will provide links to other data dashboards, websites or online
platforms where users can find and view other information related to the KPI data
submitted. These will include links to online platforms such as the Decision Support Tool
(DST), individual visualisations or dashboards from the PEBs, Insight Limerick9 (provides
data on traffic, finance, planning and a dedicated +CityxChange link), and Stechome10
(provides smart energy management solutions for commercial and/or residential buildings
in Sestao).
Table 7: KPIs for which Data Points have been submitted to the MERT
Theme

KPI
ID

KPI Definition

Has data been
submitted to the
MERT? (Yes/No)

Number of
data
submissions11

IDP

2

Number of use case stories in the
Information, Communication
Technology (ICT) Ecosystem
repository

Yes

2

3

No. of municipal staff trained to use
the DST

Yes

2

4

No. of new DPEB/DPED-enabling
prototypes

Yes

3

5

No. of study visits by regulatory
authorities

Yes

4

7

No. of changes in regulation

Yes

3

13

No. of new DPEBs realised

Yes

1

CEM

D7.8 available at:
https://cityxchange.eu/knowledge-base/d7-8-data-collection-and-management-guideline-report-2/
9
‘Insight Limerick’ information available at:
https://www.limerick.ie/smart-limerick/programme-5-data-analytics/insight-limerick-personal-dashboard
10
‘Stechome’ information available at: https://www.stechome.es/
11
Number of data submissions in the MERT to date, may include multiple data submissions over time, or
submissions by multiple partners
8
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CC

27

No. community participation events
organized across all +CityxChange
cities

Yes

3

28

No. citizen observatories established

Yes

2

29

No. of community participation
events/actions

Yes

2

30

No. of innovation labs/playgrounds
contributing to the creation of DPEB

Yes

3

31

No. of Positive Energy Champions
trained

Yes

1

32

No. of organisations with new
sustainable energy approaches

Yes

3

Total Yes

12

29

Total No

21

-

As of Month 24, data for 12 KPIs have been submitted to the MERT. All 12 KPIs’
performance is tracked and disseminated in the MERT online dashboard. In Month 18, TK
captured and reported KPI monitoring data outside of the MERT as calculation refinement
is still ongoing. The KPIs for which data was captured were:
●
●
●
●
●
●

KPI 8 – Tonnes of CO₂-equivalent emission reduction per year
KPI 9 – Tonnes per year Nitrogen Oxides (NOX) emissions reduction
KPI 10 – The percentage of total Renewable Energy Sources self-supply
KPI 11 – Increase in new renewable energy system integration
KPI 12 – Percentage district level production per total energy consumption
KPI 15 – Net useful thermal recovery/year (GWh)

The measurement of these KPIs are included in Table 7, but no further update for these KPI
measurements have been provided post Month 18.

4.3 KPI Performance Status at Month 24
To track KPI performance the monitoring data submitted to the MERT is compared to the
expected impact (target) defined for each of the 19 KPIs for which monitoring data is
available. This comparison provides an overall indication of performance at the stage of
monitoring. The table below provides an overview of the captured data and overall
performance of the KPIs as of Month 24.
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Table 8: Captured KPI data and overall KPI performance
KPI
ID

KPI Definition

Expected
Impact (Target)
/ KPI Owner

Measured
data

Performance
vs Target (%)
per partner

Overall
Target

Overall
Achieve
ment

Overall
Performa
nce

2

No. of use case
stories in the ICT
Ecosystem
repository

NTNU: 15

NTNU: 15

NTNU: 100%

15

15

100%

3

No. of municipal
staff trained to use
the DST

LCCC: 15; TK:
15; MAI: 2; MP:
2; SB: 2; SMO:
2; VORU: 2

LCCC: 3;
TK: 0; MAI:
0; MP: 0;
SB: 0;
SMO: 0;
VORU: 0

LCCC: 20%;
TK: 0; MP: 0;
SMO: 0

40

3

8%

4

No. of new
DPEB/DPED-enablin
g prototypes

LCCC: 13; TK:
13; MP: 2; SMO:
2

LCCC: 7;
TK: 0; MP:
0; SMO: 0

LCCC: 54%;
TK: 0; MP: 0;
SMO: 0

30

7

23%

5

No. of study visits by
regulatory
authorities

LCCC: 20; TK:
20; MAI: 4; MP:
4; SB: 4; SMO:
4; VORU: 4

LCCC: 10;
TK: 0; MAI:
0; MP: 0;
SB: 0;
SMO: 0;
VORU: 0

LCCC: 50%;
TK: 0; MAI: 0;
MP: 0; SB: 0;
SMO: 0;
VORU: 0

60

10

17%

7

No. of changes in
regulation

LCCC: 5; TK: 6;
MP: 2; SMO: 2

LCCC: 3;
TK: 0; MP:
0; SMO: 0

LCCC: 60%;
TK: 0; MP: 0;
SMO: 0

15

3

20%

8

Tonnes of
CO₂-equivalent
emission reduction
per year

LCCC: 1.188;
TK: 11.613

LCCC: 0;
TK: 495

LCCC: 0;
TK: 4.3%

12,801

495

4%

9

Tonnes per year
Nitrogen Oxides
(NOX) emissions
reduction

LCCC: 1.5; TK:
4.7

LCCC: 0;
TK: 0.5

LCCC: 0;
TK: 10.6%

6.2

0.5

8%

10

The percentage of
total Renewable
Energy Sources (RES)
self-supply

LCCC: 100%;
TK: 75%

LCCC: 0;
TK: 34%

LCCC: 0;
TK: 45%

-

-

LCCC: 0;

11

Increase in new
renewable energy
system integration

MPOWER:
1.29GWh; SV:
1.99GWh; TE:
1.28GWh

MPOWER:
0
SV +
TE:
1.118GW
h

MPOWER: 0;
SV + TE:
34.4%

4.538

1.118

25%

12

Percentage district
level production

MPOWER:
24.7%; SV:

MPOWER:
0; SV:

MPOWER: 0;
SV: 58.1%;

47.7%

17.0%

36%

TK: 45%
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versus total energy
consumption

46.5%; TE:
28.8%

27%;
TE: 7%

TE: 24.3%

15

Net useful thermal
recovery/year (GWh)

MPOWER:
0.143GWh12;
SV: 1.99GWh

MPOWER:
0;
SV: 0.510

MPOWER: 0;
SV: 25.6%

2.134

0.510

24%

23

Total new
investments
generated (€M)

Total
contribution
from multiple
partners: 40

Sum of
total
contributi
ons: 16.6

42%

40

16.6

42%

27

No. community
participation events
organized across all
+CityxChange cities

LCCC: 8; TK: 7

LCCC: 5;
TK: 0

LCCC: 63%;
TK: 0

15

4

27%

28

No. citizen
observatories
established

LCCC: 1; TK: 4

LCCC: 2;
TK: 0

LCCC: 200%;
TK: 0

5

2

40%

29

No. of community
participation
events/actions

LCCC: 30; TK:
25

LCCC: 12;
TK: 15

LCCC: 40%;
TK: 60%

55

27

49%

30

No. of innovation
labs/playgrounds
contributing to the
creation of DPEB

LCCC: 1; TK: 4

LCCC: 1;
TK: 0

LCCC: 100%;
TK: 0

5

1

20%

31

No. of Positive
Energy Champions
trained

LCCC: 20

LCCC: 1

LCCC: 5%

20

1

5%

32

No. of organisations
with new sustainable
energy approaches

LCCC: 30; TK:
30

LCCC: 14;
TK: 0

LCCC: 47%;
TK: 0

60

14

23%

Table 9 provides a summary of the overall KPI performance per KPI theme.
Table 9: Overall KPI Performance per Theme
KPI Theme

Number of KPIs for
which data has been
submitted

Average performance
of submitted data

Average performance
of KPI Theme13

Integrated Planning and
Design (KPI 1-7)

5/7

34 %

24%

Common Energy Market
(KPI 8-26)

7 / 19

26 %

10%

CommunityxChange
(KPI 27-33)

6/7

34 %

23%

Clerical error corrected. Expected impact (target) for MPOWER was previously stated as 1.43GWh, but now
corrected to 0.143GWh. Overall KPI target is not affected.
13
Includes all KPIs per theme, those having data and not having data submitted.
12
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The latest update of KPI performance measurement highlights that KPIs in the
CommunityxChange theme are currently performing at an overall average 34%. The KPIs in
the Integrated Planning and Design theme, with 14 data entries are also at an average
performance of 34%. Although data is available for seven KPIs in the Common Energy
Market theme, data for these have not yet been submitted to the MERT as calculation
refinement and configuration of the MERT back-end processes are still ongoing. As the
project progresses, more data will become available and be submitted to the MERT, which
will provide more insight on the ongoing performance of KPIs.

4.4 Data Availability
As in previous iterations of this report, it should be noted that KPI data will not be available
for all KPIs at the same time. As the project progresses further through the current
implementation phase, it is expected that more KPI monitoring data should become
available in the short term. KPI/data owners, in collaboration with WP7, will then be able to
review the data and determine its use for KPI calculation. Through ongoing engagement
with KPI/data owners the data will be reviewed and the calculations refined to ensure KPI
performance can be tracked accurately and consistently. KPI monitoring data will hence be
submitted to the MERT, and in certain cases the SRT, once variables and calculation
methodologies have been confirmed and agreed.
Despite the delays and inability to attend and host in-person engagement events, WP7 has
increased its intensity of online engagement and remains on track with its goals and
milestones and have progressed with KPI/data owners in the refinement of KPI calculations
and updates and improvements to the MERT and SRT that would assist in efficient data
capturing and processing in the coming months and years of the project. Efforts will
continue to engage with partners through regular online conference calls, workshops, and
other forms of electronic interaction to progress with the needed KPI calculation, MERT and
SRT refinements and data collection.
The data captured and disseminated through the MERT will be made available to the public
(through a link to the MERT from the official +CityxChange website14) in accordance with
data sharing guidelines developed in the project’s data management plan.

4.5 Reporting Insights and Additional Information
The project aims to report on the quantitative and qualitative data and information through
various platforms such as the MERT and the SCIS SRT. SCIS provides guidelines in its
Monitoring KPI Guide (SCIS, 2018) for the capturing, modelling and sharing of KPI data, but
also provides a ‘Lessons Learned’ section where qualitative information related to the
quantitative data can be captured. The template for capturing information provided by the
SCIS was considered in the development of a survey-type information capturing form used
to gather qualitative feedback (related to ICT, mobility, energy, social, and regulatory
interventions) from project partners as part of WP7 Task 7.4. The feedback received
14

Official +CityxChange website: h
 ttps://cityxchange.eu/

D7.9: R
 eporting to the SCIS System (4), v.07

25

October 31, 2020

provides contextual information on partners involvement and actions in the
implementation of demonstration projects, and is reviewed alongside quantitative data
captured for the KPIs. The review of the captured information is carried out in WP7
Deliverable 7.8: Data Collection and Management Guideline Report. Furthermore, a framework
for the collection, revision and interpretation of qualitative information is being developed
by WP7 in collaboration with WP8, WP9 and KPI/data owners that will set out a process and
methodology for the qualitative evaluation of project actions (as stated in Task 7.4) and the
dissemination thereof in following annual deliverables.
WP7 and the SCIS will continue engagement on how the captured information can be
uploaded to the SCIS’s Lessons Learned section in the most efficient manner and format,
with KPI data submission to the SRT providing further insight into +CityxChange project
interventions.
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5 Conclusion
Although limited, results from the last reporting period indicate progress as the number of
KPIs with actual monitoring data reported to the MERT increased from 12 to 13, with the
addition of KPI 2. Engagement with project partners over the last reporting period has
focussed on the refinement and conformation of KPI calculations in the MERT and the SRT,
using the KPI framework developed in Deliverable 7.1 as a reference to work from. Progress
has been made, specifically with the refinement of calculations for KPIs 8, 9, 16, and 17. Due
to the unavailability of actual monitoring data for many KPIs and the ongoing
implementation of interventions, there is however still uncertainty regarding the KPI
calculations as listed in Table 5. This has been compounded by the limitations to
engagement and intervention implementation brought on by COVID-19, causing delays and
difficulties in the collation and submission of monitoring data.
WP7 will continue to work closely with KPI/data owners to ensure KPI calculation issues are
addressed and the MERT and SRT data capturing systems are developed and in place when
data becomes available.
Other points to be addressed for the next revision of this deliverable are tabled below.
Table 10: Points to be addressed
Topic

Points to be addressed

Actions needed

Data
availability

Partners to provide the data points
required by the SRT/MERT

Ongoing engagement with KPI/data
owners to confirm whether they will be
able to provide the data required for KPI
calculation in the SRT.

Data updates

Baseline data

Engagement with KPI owners to get the
latest update on KPI baseline data.

MERT

Refinement of MERT data capturing
sheets to allow data capturing
formats in line with the SRT

Updates to the manual data submission
pages of the MERT according to SRT data
requirements

Modelling of data points in the MERT
to display the KPI data in the MERT
interfaces

Ensure that the MERT performs KPI
calculations and visualisations as it
should.

Submission of qualitative
information

Further development of the MERT
functionality (or other data repositories)
to accept submission of qualitative
data/comments from KPI owners.

MERT operationalisation

Improvement of mobile responsiveness
Explore the use of different chart types.
Design and layout refinements
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SCIS

Data Exports

Standardise data sharing license
annotation to MERT data exports (in line
with DMP specifications).

General collaboration

Ongoing engagement with the SCIS to
discuss improvements in the SCIS data
monitoring capabilities, changes to the
SRT, reconfiguration of SRT data input
fields, data visualisation options in the
SCIS

SRT data capturing

Ongoing engagement with project
partners to get alignment on the SRT FoA
and the proposed calculation method of
KPIs in the MERT. Review of the proposed
PED FoA with LHCs.

Submission of qualitative
information

Using proposed qualitative information
capturing form from D7.8, engage with
SCIS to configure the most efficient way
of sharing qualitative partner feedback.

The points mentioned above will be addressed in the next six-month reporting period as
part of ongoing engagement with the relevant project partners and the SCIS to ensure
efficient capturing, management and exchange of data to the MERT and the SRT.
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Annex
Annex 1: PED FoA for TK PEBs
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