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Executive summary

The deliverable defines data sets that are necessary to evaluate the performance of smart solutions and
other interventions in RUGGEDISED. Particularly, it will be used for technical performance assessment,
economic, environmental and social impact assessment. The templates have been developed based on
data set definitions outlined in the monitoring and evaluation manual. Also, the structure of evaluation
templates follows the clustering of smart solutions and interventions defined in the manual. All data sets
are however brought together to have a comprehensive overview on all necessary data sets per solution or
cluster of solutions. This allows us to have one sheet with data over the whole duration of the project and
combine baseline information collected before the implementation with monitoring data provided after the
implementation finished. Data sets for different kinds of assessment are in the same sheet (technical
performance, economic, environmental). In addition, a general data sheet has been included to cover also
data sets that cannot be directly allocated to any cluster but are necessary to show the impact on
demonstration area level (i.e. economic and demographic data).

The templates represent the comprehensive data set common to the situation in lighthouse cities.
Subsequently, the templates will be adapted to local situation because the scope of implementation differs
in each city. To ensure it is clear whom to ask to provide data each data set is accompanied by a field for
the definition of the responsible entity. The target group for this deliverable are local coordinators and
stakeholders involved in the implementation of smart solutions. The process of data collection will be
managed and supervised by AIT on project level. On the level of local consortia local coordinators with
support and advice of local research organisations will manage the collection of data. The data will be
collected in three phases:

- Before the implementation — for baselines, references and design data.

- One year after the implementation— for the data of the first monitoring year and other data that are
expected to be available after the implementation is finished (e.g. other economic and social
impacts).

- Two years after the implementation — for data of the second monitoring year and information on
social impact.

In addition, social impact will be assessed for each lighthouse city’s urban development project and smart
solutions by means of two survey campaigns (before/after implementation) where citizens belonging to the
targeted stakeholder groups in the respective target districts provide feedback via questionnaires. The
questionnaire which is presented in this deliverable addresses three levels of impact: Quality of Life (QoL)
impact of the city’s urban development project, awareness and perceived impact of the RUGGEDISED
project, and acceptance of smart solutions. The process of social impact assessment will be supervised by
AIT on project level, while the preparation and execution of the specific survey campaigns will be executed
by the local coordinators in each lighthouse city.

The document has been prepared to get a common agreement on the data sets that need to be collected
in order to show the impact of RUGGEDISED. At the same time the tables provide a basis for the tailored-
made evaluation of each lighthouse city while ensuring a common approach is followed. As a next step the
templates will be filled in with the information that is available already. This allows us to see which
information or data, which is to be collected before the implementation, is still missing. All data sets are
accompanied by indication of the responsible entity. The application will happen in cooperation with local
coordinators of lighthouse cities and local research partners.
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1. Introduction

RUGGEDISED aims to make an important contribution to improving the quality of life of citizens, reducing
environmental impacts of activities and to creating a stimulating environment for sustainable economic
development. To reach this challenge lighthouse cities in RUGGEDISED set a variety of different targets
and planned the implementation of smart solutions to reach those. Lighthouse cities aim to be forerunners,
allow for the replication of the smart solutions they are developing and show how these contribute to reach
their city strategies. To support lighthouse cities in their activites WP5 analyses and evaluates
implementation, performance and the impact of smart solutions from different perspectives.

The present document defines data sets that are necessary to evaluate the performance of smart solutions
and other interventions in RUGGEDISED. Particularly it will be used for technical performance assessment,
economic, environmental and social impact assessment.

Chapter 1 explains the background of this document, its purpose, target group and way of its preparation.
Chapters 2 and 3 are the core part of this deliverable. These include the evaluation templates for technical
performance, environmental and economic data sets (Chapter 2) and social impact assessment templates
(Chapter 3). Each chapter begins with an explanation of its structure and key to fill in the data. Chapter 4
provide information on the further application of evaluation templates and its time planning.

1.1 Purpose and target group

Evaluation templates accompany RUGGEDISED monitoring and evaluation manual. They will be used to
collect data and information to make the assessment of smart solutions possible. The templates have been
developed based on data set definitions outlined in D5.1 Monitoring and evaluation manual. In different way
to D5.1 the structure of data sets is divided by each unit or field of assessment. This allows us to have
comprehensive set of data over the whole duration of the project and combine baseline information
collected before the implementation with monitoring data provided after the implementation finished.

The templates represent the comprehensive data set common to the situation in lighthouse cities.
Subsequently the templates will be adapted to local situation because the scope of implementation differs
in each city. To ensure it is clear whom to ask to provide data each data set is accompanied by a field for
the definition of the responsible entity.

The target group for this deliverable are local coordinators and stakeholders involved in the implementation
of smart solutions. The process of data collection will be managed and supervised by AIT on project level.
On the level of local consortia local coordinators with support and advice of local research organisations
will manage the collection of data. The data will be collected in three phases:

- Before the implementation (until month 24) — for baselines, references and design data

- One year after the implementation (months 36 to 48) — for the data of the first monitoring year and
other data that are expected to be available after the implementation is finished (e.g. other economic
and social impacts)

- Two years after the implementation (months 48 to 60) — for data of the second monitoring year and
information on social impact.

1.2 Drafting process and contribution of partners

The templates were developed as calculation sheets in one file. Their development began during
preparations for local monitoring workshop in each lighthouse city to have a basis for discussion with local
stakeholders. During these workshops the scope and design of smart solutions beyond the description
given by the project proposal were discussed. The workshops have been held in the first half of the first
project year:
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- onJanuary 18 2017 in Umea,
- on May 22 2017 in Rotterdam and
- onJune 12 2017 in Glasgow.

The aim was not to use a general methodology provided by the literature but to find a way to consider local
setups, understanding of different professions involved in the implementation and consider particular
responsibilities of each smart solution. The workshops have been organised by AIT in cooperation with
local coordinators (Gemeente Rotterdam, Umed Kommun and Glasgow City Council). In case of larger
group of stakeholders, sessions for clusters of solutions were defined (morning session for energy and
building interventions, afternoon for mobility and data issues). The development of a common approach for
cities in different countries is a challenging task (e.g. the definition of gross conditioned area is different)
even if some implementation fields do have common or standardised approaches and data sets (e.g. JRC-
approach for the assessment of air quality). Therefore local research partners provided valuable support to
this process by bringing in expertise on national conditions and differences — TNO for Rotterdam, RI.SE for
Umea and University of Strathclyde for Glasgow.

After enhancements and corrections that followed local monitoring workshops the adapted versions of the
evaluation sheets were sent to local coordinators for several feedback rounds. The result was used as basis
for the development of a common methodology in D5.1 and of the present document.

1.3 Relation to other developments and alignment

Activities of WP5 are embedded into a complex system of activities of RUGGEDISED and therefore cannot
be seen decoupled from the rest of the project. On top of that, the results of RUGGEDISED are planned to
be exploited together with the results of other European lighthouse projects for replication purposes.
Therefore alignment during the preparation of the evaluation approach was very important. In general two
ways of alignment were required:

- Internal alignment with approaches and activities of other work packages,

- External alignment with frameworks on European level, e.g the Smart Cities Information system
(SCIS).

D5.2 is based on implementation actions carried out in WP2 (Rotterdam), WP3 (Umed) and WP4
(Glasgow). These work packages are the source of data for the assessment in WP5. The evaluation
templates will be used internally within WP5 to provide results of performance and impact assessment
(task 5.4) to other work packages further using results of WP5 (e.g. WP1, WP8).

Through the alignment carried out during the preparation of D5.2, which is documented in D5.1 evaluation
templates are also aligned externally to be in line with the approach commonly used in European lighthouse
cities and be able to provide data to replication inventories requiring a certain format. For this alignment
Smart Cities and Communities Information System and CITYkeys project have been used as reference.
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2. RUGGEDISED evaluation templates

2.1 Description of the structure

The structure of evaluation templates follows the clustering of smart solutions and interventions defined in
D5.1 Monitoring and evaluation manual:

- Energy efficiency at building and district level — includes interventions in buildings, smart street
lighting and smart waste management.

- Smart thermal grid — All smart solutions for the smart thermal grid implementation except thermal
storage which will be entered in a separate table.

- Smart electric grid — Similar to the thermal grid solutions all data related to the implementation of
smart electric grid are included in one comprehensive table with the exception of electric storage
which will be assessed by a separate table.

- Mobility — evaluation tables are separated for e-cars and e-buses.

- ICT on city level — all smart solutions related to ICT and data applications on city level.

All data sets are however brought together to have a comprehensive overview on all necessary data sets
per solution or cluster of solutions. This means data sets for different kinds of assessment are in the same
sheet (technical performance, economic, environmental).

In addition, a general data sheet has been included to cover also data sets that cannot be directly allocated
to any cluster but are necessary to show the impact on demonstration area level. This includes:

- General economic and demographic data about the area (residents, total investments, jobs
created).

- Further economic and societal impact data including data on household income and bills for the
calculation of societal benefits.

- Definition field for the discount rate that will be used throughout all smart solutions to calculate the
payback period.

In certain cases a data set for each demonstration item is necessary. These cases are indicated with a
note. The template table is then replicated for each item. This is the case for building assessment and
environmental assessment of e-mobility:

Note: This table should be replicated for each building.

Note: the follow ing table can be multiplied should this be
necessary due to the amount of data sets

Figure 1 Indication of notes

2.2 Guidelines for data entry

Each evaluation template consists of general specifications and data entry fields. Two specification fields
are used throughout the templates:

Lead Partner RUGQEDISED-Partner in charge of the implementation (not necessarily of the data
collection)
Scope Identification shortcuts of smart solutions concerned.

Figure 2 Specification data entry fields for all clusters
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The field scope is not used in case it is not applicable. This is the case for general data queries and
buildings. Buildings are not classified as smart solutions and have additional specification fields:

Sample Identification Name Name of the building as used in the project

Complete address Street, house number and town

Type of building Types: residential, industrial, municipal, tertiary (non-municipal)

Number of buildings Amount of buildings (in case several buildings with similar construction properties)
Total gross floor area [m? Area inside the building envelope excluding roofs.

Total gross conditioned floor area [m?] Floor area of the building that is heated.

Figure 3 Specification data entry fields for buildings

Data entries use a colour code indicating the kind and sequence of data provision to simplify the orientation
in the document. Magenta fields indicate data collected at the beginning of the project. Blue fields indicate
entry fields for data collected after the end of the implementation. The special field to indicate entity in
charge of data collection is marked green. An overview is available in Figure 4.

Data and information collected before the implementation

Data for the business as usual case (local conditions or national standard)
Target value (calculation of technical performance)

Predicted

Target value (calculation of economic impact)

Target value (calculation of societal benefits)

m Local or project-related factors used for calculations
Multiple data entry (used for baseline or design data)

RUGGEDISED-Partner in charge of data set collection

Data collected after the implementation

Monitored year 2 Monitoring data for a particular year after implementation
Actual after

: Data enquiry after the implementation (economic and societal benefits)
implementation

Other fields

This field is not relevant and must not be filled in

Figure 4 Explanation of the different kinds of entry fields
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Table 1 Evaluation template for general data of the demonstration area

EVALUATION TEMPLATE - General data

Lead partner

Definition and unit

Residents in district [#]

Employees or visitors in district [#]

Persons directly involved [#]

Investment in construction [€]

Investment in energy interventions [€]

Investment in mobility interventions [€]

Investment in ICT interventions [€]

New business models deployed [#]

Jobs created directly [#]

Jobs created indirectly [#]

Definition and unit

Energy bill per household in refurbished buildings [€/yr]

Maintenance costs per household in refurbished buildings
[Elyr]

Total housing costs per household in refurbished
buildings [€/yr]

Disposable income of citizens in district [€/month]

Discretionary income of citizens in district [€/month]

Definition and unit

Discount rate [%)]

10
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Table 2 Evaluation template for general data set for building interventions

EVALUATION TEMPLATE - General data for buildings RUGGE

Lead partner

Data definition and unit of measurement Baseline Desig

Heating degree days - HDD;s/15 [Integer]

Cooling degree days - CDD,,g [Integer]

Global solar radiation [KWh/m?-a]

Primary energy factors of the gas grid [KWh primary
energy / kWh final energy]

CO, factors of the gas grid [g CO, / kWh final energy]

11
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Table 3 Evaluation template for building interventions

EVALUATION TEMPLATE - Building #1

RUGGE’%;‘

Note: This table should be replicated for each building.

Sample identification name

e.g. 100 zero energy residential buildings

Complete address

Lead partner

Type of building

Number of buildings

Total gross floor area[m?]

Total gross conditioned floor area[m?]

Definition and unit

Final space heating energy demand [KWh/m?.yr]

Note: If several buildings share similar characteristics (e.g. U-
value, energy demand), they can be clustered together and
therefore reported as one.

Note: Floor area that is heated or cooled.

Final domestic hot w ater energy demand [KWh/m?.yr]

Final cooling energy demand [KWh/m?.yr]

Final electrical energy demand [KWh/m?.yr]

Total investment [€]

Total investments in a standard building [€/m?]

Thermal energy price [€/kWh] - please specify

Blectric energy price [€/kWh]

ICT investment in Building [€]

12
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Table 4 Evaluation template for street lighting interventions

EVALUATION TEMPLATE - Street lighting

Rueesﬁg,-‘. :

Lead partner

Scope

Data definition and unit of measurement Baseline Desig

Final electrical energy consumption of the street lighting
[KWh/y]

Installed capacity of street lighting [MW]

Total investment for street lighting [€]

Investments in a standard solution of street lighting [€/MW]

Average electricity price for lighting [€/MWh]

13
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Table 5 Evaluation template for waste management implementation

EVALUATION TEMPLATE - Waste management rucc Xy

Lead partner

Scope

Definition and unit Baseline Desig

Annual savings in fuel for w aste collection [€/yr]

Investment in smart w aste management system [€]

Annual savings in operational costs (fuel) for w aste
collection [€/yr]

Operational costs (fuel) for w aste collection [€/yr]

Cost of fuel for w aste collection [€/yr]

14
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Table 6 Evaluation template for smart thermal grid interventions

EVALUATION TEMPLATE - Smart thermal grid

nueeﬁ%;x

Lead partner

Scope

Definition and unit

Total capacity of the individual generation systems [MW]

Total capacity of the individual generation systems solar
thermal [n?]

Thermal peak load [MW]

Output of the thermal grid [MWh/yr]

Investment [€]

Grants received [€]

Standard investment [€/MW]

Revenue from heat sales [€/MWh]

Revenue from cooling sales [€/MWh]

Fuel, operational and maintenance costs [€/MWh*year]

Definition and unit

Energy carrier [type]

Total input per energy carriers into the thermal grid
[MWh/yr]

Primary energy factors of the energy carriers used in the
thermal grid [KWh primary energy / kwh final energy]

CO, factors of the energy carriers used in the thermal
grid [g CO, / KWh final energy]

15
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Table 7 Evaluation template for thermal storage

EVALUATION TEMPLATE - Thermal storage

Lead partner

Scope

Definition and unit

Total amount of heating energy fed into the thermal
storage [KWh/yr; MWh/yr]

Total amount of cooling energy fed into the thermal
storage [kWh/yr; MWh/yr]

Total amount of heating energy extracted from the thermal
storage [KWh/yr; MWh/yr]

Total amount of cooling energy extracted from the thermal
storage [KWh/yr; MWh/yr]

Renew able thermal energy not injected [KWh/yr; MWh/yr]

Investment [€]

Operational and maintenance costs [€/MWh*year]

Grants received [€]

16
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Table 8 Evaluation template for smart electric grid interventions

EVALUATION TEMPLATE - Smart electric grid

Lead partner

Scope

Definition and unit

Total capacity of the individual generation systems [KW]

Hectrical peak load [kW]

Renew able electrical energy fed into the grid [kWh/yr]

Renew able electrical energy not injected after-the
intervention [KWh/yr]

Renew able electrical energy used on site after the
intervention [KWh/yr]

Nominal pow er of charging stations [kKW]

Number of e-cars before implementation [#]

Total investment in smart grid solutions incl. DSM [€]

Estimated investment associated to the conventional
increase of hosting capacity in the infrastructure [€]

Hectricity used by e-cars [KWh]

Average electricity price [€/kWh]

Definition and unit

Energy carrier [type]

Total input per energy carrier [KWh/yr]

Primary energy factors [KWh primary energy / kwWh final
energy]

CO, factors [g CO, / kwWh final energy]

17
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Table 9 Evaluation template for electric storage

EVALUATION TEMPLATE - Electric storage

Rueeeﬁ%_-,

Lead partner

Scope

Definition and unit

Total amount of electrical energy fed into the electrical
storage [KWh/yr]

Total amount of electrical energy extracted fromthe
electrical storage [KWh/yr]

Revenue from electricity sales [€/kWh*yr]

Investment [€]

Grants received [€]

Operational and maintenance costs [€/kWh*yr]

18
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Table 10 Evaluation template for e-mobility interventions

EVALUATION TEMPLATE - E-mobility

Lead partner

Scope

Definition and unit

Output of the charging stations [kKWh/yr]

Nominal pow er of charging stations [kKW]

Number of e-vehicles [#]

Investment in the solution [€]

Annual operational and maintenance costs [€]

Average electricity price for e-charging [€/kWh*yr]

Distance driven by conventional cars [person.km/yr]

Definition and unit

Average type of the vehicles in the city [year]

e.g. 2003-2007

Note: the follow ing table can be multiplied should this be
necessary due to the amount of data sets

Average type of the vehicles in the city
[fuel characteristics]

e.g. diesel

Share of the average vehicle type in the city [%]

e.g. 12
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Table 11 Evaluation template for e-bus

EVALUATION TEMPLATE - E-bus roco Y’

Lead partner

Scope

Definition and unit Baseline Desig

Output of the charging stations [kWh/yr]

Nominal pow er of charging stations [KW]

Number of e-bus vehicles [#]

Investment in the solution [€]

Annual operational and maintenance costs [€]

Definition and unit acto

Average electricity price for e-charging of a bus
[€/kWh]
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Public (PU)

Table 12 Evaluation template for ICT on city level interventions

EVALUATION TEMPLATE - ICT on city level

RUGGED -1

Lead partner

Scope

Definition and unit Baseline Desig

Number of open solutions [#]

Number of applications for interoperability with 3" parties
[#

Number of integrated ICT systems [#]
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3. Social impact assessment templates

3.1 Description of the structure

The template consists of five parts: an introduction for campaign developers to the overall concept and

questionnaire parameters (documentation for representatives of the different lighthouse cities only who

distribute the questionnaire). The remaining four parts describe the actual questionnaire meant to be filled

out by respondents (members of each relevant stakeholder group of the districts targeted in each lighthouse

city)*:
- Quality of life (L1) — Assesses the Quality of Life (QoL) from individual and community perspectives.

- Awareness and perceiv