A * K x
= Project no. 691735 b if
a o= * *
= = *
—_ REPLICATE PROJECT * 5 K
= o = Renaissance of Places with Innovative This Project has received funding from the
REP—ICATE Citizenship And Technology European Union’s Horizon 2020 research

and innovation programme under Grant
Agreement N° 691735

REPLICATE PROJECT

REnaissance of PLaces with Innovative Citizenship And

Technology
Project no. 691735

H2020-SCC-2015 Smart Cities and Communities

Innovation Action (IA)

D7.5 Report on management models v2

Submission date: 17/04/2019

Start date of project: 01/02/2016 Duration: 60 months

Organisation name of lead contractor for this deliverable:

SPES
Status (Draft/Proposal/Accepted/Submitted): Submitted
Project co-funded by the European Commission within the 7th Framework Programme
Dissemination Level
PU Public X
Cco

Confidential, only for members of the consortium (including the Commission Services)

Editor/Lead beneficiary: SPES

Internal reviewed by: e-distribuzione

D7.5 Report on management models v2




* X
Project no. 691735 i

REPLICATE PROJECT o

Renaissance of Places with Innovative

*
* *

[
-

This Project has received funding from the
Citizenship And Technology European Union’s Horizon 2020 research

—_— =
-_—
REPLICATE and innovation programme under Grant

Agreement N° 691735

Index of contents

1.
2.

3.

3.1
3.2
33
3.4

4.
5.
6.

7.

7.1
7.2
7.3
7.4
7.5

8.

8.1
8.2
8.3

9.

9.1
9.2
9.3
9.4

10.

10.1
10.2
10.3
104
10.5
10.6
10.7

11.

111
11.2
11.3
114

EXECUTIVE SUMMARY ... e s 4

REPLICATE ..t s e s s e e e s e e e s e e e e e e e e e e e e e e e e e e e e e e s 5

INTRODUCTION ... s s e e e e e e e e e e e e e 6

WP7 “cross cutting activities”: aims and liNKS...............cocverrii i 6
Relation to Other Project DOCUMENTS...........coociiiiiiiiiiiiee e e 7
Reference dOCUMENES..........oooo e e e e e e e s rr e e e e e e e eeearnreeaeeeessennnnns 7
ABDBIEeVIiations fiSt..........cooiiiiiiiiiiii e st esbe e e ateesbee e e 9
DELIVERABLE DESCRIPTION ...civiviiiiiiirinirerirsssrsssnsssssssnsssnsssrsnsesnsnsnsnsnsnsnsnsnsnsnsnsnenen 9

THE FAST EVOLVING FRAMEWORK....ccctiiiiiiirirtreee e ssveneneee e s s e 10

The methodology adOPted ........c.ueie i e ara e 11

BUIIAINGS ... vteee ettt rre e e erere e e e s rtbe e e e e eabe e e e s eaeae e e s ssbeeesenbaseesensnaeenanns 12

Solution 1: District heating exploiting local biomass .............cccociiiiiiiiiiiini e, 12
Solution 2: Buildings retrofitting.............ccoooiiiiiiiiii e 17
Solution 3: Retrofitting & district heating with solar thermal seasonal storage......................... 21
Solution 4: Smart Homes & EDIMIS............cooiiiiiiiiiiiiiiee ettt sre e st e s siee e sbae e saaeesbeesnaseesaveeen 26
FIRST REPLICATION ANALYSIS ...ttt eiteesieesiee e siteesieessiteesabeesbaessataesabaeenaseesnseesnnneesanes 30
Smart PUBIIC IhtING....cccoureieeie e 35

Solution 1: Smart public IGhING .........cccoiiiiiiiii e e 35
Solution 2: eco-lighting and SMArt SErVICES ...........cccociiiiiiiiiiiiiee e 38
First scale up SWOT & USP @nalysis ...........ccocuiiiiiiiiiiiiiieiiecsiee ettt sane e 41
[ 04T ] o 11 YOS 44

Solution 1: e-taxi fleet and fast recharging infrastructure..............c.ccooei i, 44
Solution 2: smart mobility service “WeGo” (formally Buzz) ............c..cccoeveeieiiiiiecieeciee e, 48
SOIULION 32 @-DIKES ..ottt ettt e st e s sate e s e e e sabe e sta e sareesareeen 51
First scale up SWOT & USP @nalysis ..........cccocuiiiiiiiiiiiiiieiniecsiee ettt sine st e s 54
1O LT 59

Solution 1: Smart mobility platform ...........cccooiiiiiii 59
Solution 2: Big data for mobility SErvices ...........ccccceviiiiiiiiiiiii e 62
Solution 3: Linked open data...............eiiiiiiii e 65
Solution 4: High speed mobile network based on postWIMAX technology...........cc..ccccceevunenn.n. 68
oY (74T 4 T T [ PSR 72
Solution 6: Smart City CONtrol ROOM ..........ooooiiiiiiiii e e e 75
First scale up SWOT & USP Qnalysis ...........c..uuviiiiiiiiiiiiiiiie ettt eesrree e e e e e s eanrre e e e e e e e ennnes 80
Citizens ENEABEMENT ...c.ciiiiiiiiiceeeeeeeeeee e e e e e e e e e e s e e e e e e e e e aeae s 88

Solution 1: Citizen participation platform .............cccoooiiiiii 88
Solution 2: the Bristol approach to citizen Sensing ............cccccccvviiiiiiiiiic e 91
Solution 3: @Nergy BaMIUNG APP ......cooiiiiiiiiiiiiee ettt e e s st e e s sar e e e s s rae e e s ebreeesanreaeean 97
First scale up SWOT & USP @nalysis ...........ccooviiiiiiiiiiii ettt 99

D7.5 Report on management models v2 2



* K ok

= Project no. 691735 * *
F- * *
—_ REPLICATE PROJECT * g K
—————— Renaissance of Places with Innovative | .. Project has received funding from the
— Citizenship And Technology European Union’s Horizon 2020 research

REPLICATE and innovation programme under Grant

Agreement N° 691735

12. CONCLUSIONS ...ttt s et e e e e e e e e e e e e e e e s e e e e e e e e e e e e s e seaeaeseaesasens 104

ANNEX 1: the fast-evolving framework...................ocoooiiiiiiii 108
ANNEX 2: the methodology. ..o 142
ANNEX 3: list of partners involved............cooiniiii 148

D7.5 Report on management models v2



* X
Project no. 691735

REPLICATE PROJECT e

*
* *

I

—_ Renaissance of Places with Innovative This Project has received funding from the

Citizenship And Technology European Union’s Horizon 2020 research

p—
REPLICATE and innovation programme under Grant

Agreement N° 691735

1. EXECUTIVE SUMMARY

The aim of Replicate lighthouses’ pilot actions is to find innovative technologies and approaches to
be extended and exported in other smart cities, starting with the followers and observers involved
in the project.

In the first three years of the project the measures included in the pilots’ comprehensive sets have
passed from the idea to reality, some of them going through adaptations due to the evolving
framework and unexpected obstacles but collecting the first results and useful feedbacks.

The most interesting managing solutions are illustrated in this deliverable by the responsible
partners together with the lighthouses to provide other cities and professionals with hints and ideas
for the propagation of the results.

The actions selected have been:

v Smart buildings:
o Biomass district heating
o Retrofitting
o Retrofitting & district heating with solar thermal seasonal storage
o Smart homes

v Smart public lighting:
o Smart lighting service
o Innovative eco-lighting

v Smart mobility:
o e-taxi fleet and fast recharging infrastructure
o Smart Mobility Service e-bus “WeGo”

o E-bikes
v ICT:
o Smart mobility platform
o Big data for mobility services
o High speed mobile network based on post WIMAX technology
o loT
o Smart City Control Room
o Open data
v Participation:

o Citizen participation platform
o The Bristol approach to citizens’ sensing
o The energy gaming App

The analysis is supported by a study on the technical solutions in use developed in D7.3.

D7.5 Report on management models v2 4
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2. REPLICATE

The main objective of REPLICATE project is the development and validation in three lighthouse cities
(San Sebastian - Spain, Florence - Italy and Bristol - UK) of a comprehensive and sustainable City
Business Model to enhance the transition process to a smart city in the areas of the energy efficiency,
sustainable mobility and ICT/Infrastructure. This will accelerate the deployment of innovative
technologies, organizational and economic solutions to significantly increase resource and energy
efficiency improve the sustainability of urban transport and drastically reduce greenhouse gas

emissions in urban areas.

REPLICATE project aims to increase the quality of life for citizens across Europe by demonstrating
the impact of innovative technologies used to co-create smart city services with citizens and prove

the optimal process for replicating successes within cities and across cities.

The Business Models that are being tested through large scale demonstrators at the three cities are
approached with an integrated planning through a co-productive vision, involving citizens and
cities’ stakeholders, providing integrated viable solutions to existing challenges in urban areas and
to procure sustainable services. Sustainability of the solutions is fostered in three areas: economic

and environmental and finally, fostering transparency in the public management.

In addition, the Model features the replicability of the solutions and their scale up in the entire city
and in follower cities, particularly in three follower cities (Essen - Germany, Lausanne - Switzerland
and Nilufer-Turkey) that are involved in the project and therefore, have access to know-how and
results achieved on the project so they can apply the developed model. At the moment, there are 2

observer cities, Guanzhou (China) and Bogota (Colombia).

D7.5 Report on management models v2 5



* X

Project no. 691735 B %
REPLICATE PROJECT e

I

—_ Renaissance of Places with Innovative This Project has received funding from the

Citizenship And Technology European Union’s Horizon 2020 research

p—
REPLICATE and innovation programme under Grant

Agreement N° 691735

3. INTRODUCTION

Work package 7 of Replicate project summarises the experience of the pilot actions providing
materials for the following WPs (task 7.1 and 7.2) and extending the pilots with a concrete replication
plan at city or metropolitan level (task 4): following the STEEP project experience, the three cities
are working together, after the common planning phase and the recent test realisation phase in the
field, to deliver a scalability analysis of the interventions (task 7.3) based on the concrete realisation
results.

After the work done in the field (Lighthouses Pilot districts WP3,4,5), very valuable lessons in
understanding the obstacles/results of the integrated measures set have been acquired: the three
pilot actions have been analysed in detail and each city has also started thinking about the
opportunities and barriers in replicating and scaling up this approach to the city level, but also in
the other two cities contexts in order to have a wider landscape of the test phase.

The results from the technical comparison (D7.2 and 7.3 “Report on technical solutions”) matched
to the different management models and the business plans (D7.4 and 7.5 “Report on management
models”) will offer the cities all the tools to develop reliable replication plans (D7.6 “Lighthouse cities
replication plans”).

The consortium has three assumptions:

o A district could be considered as a small city area where urban issues can be represented.

o The pilot in the districts will help to understand the complex system related to
implementation of the integrated Smart City Plans.

o It is necessary to collate the knowledge of all stakeholders involved in the three pilots, to

validate the relevance of the initiatives selected.
With these three assumptions, the objectives related to the cross-cutting WP are:

o Detect the optimal conditions for the replication of the solutions tested in the Smart districts
in connection with industrial/SME partners

o Define the scalability potentials and the possible roadmaps for the extension of the pilot at
city/metropolitan level

o Use stakeholders’ knowledge for understanding, defining and validating interventions in the
urban system.

The activity will take advantage of the work being done to develop the actual Smart City Plans for
the three cities (STEEP project). Thus, the resultant methodology will have a solid guarantee, due to
the fact that the three city replication Plans will have been developed and properly validated
following the plans’ directives and the same construction process.

D7.5 Report on management models v2 6
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Above the obvious close interaction with the three pilots (WP3,4,5), whose results and schedules it
depends on, WP7 is strongly linked also to the other transversal workpackages regarding ICT

platform and monitoring (WP6, 10) and it presents important synergies with the replication potential
analysis at market sectorial level or in other follower cities (WP2, 8, 9).

In particular the following activities regarding learning from pilots (WP2 and 8), networking,

replicability and exploitation potential are interested in data harvesting from pilots which is the main

goal of this document.

3.3 Reference documents

This deliverable has interacted with the following project documents:

Ref.

Title

Description

REPLICATE Grant
signed 24071 3.pdf

Agreement

Grant Agreement

Grant Agreement no. 691735

DoA REPLICATE (691735)

REPLICATE Annex1-DoA to the GA

Description of the Action

REPLICATE Consortium agreement

Consortium Agreement

REPLICATE project - Consortium

Agreement

REPLICATE

WP1 project management

D1.7 Data Management Plan

REPLICATE - data management plan

D 2.2 Business Models of the

WP3 San Sebastian Pilot

D3.9 electromobility monitoring

REPLICATE First description of the BMs adopted
WP2 Lighthouse cities
D3.3 District Heating Report on DH implementation in SS
D3.8 Smart mobility platform Report on smart mobility platform
deployment
REPLICATE

Report on electromobility

D3.10 High speed network based
on post WIMAX technology

Description of the high-speed
network implemented

D3.11 Smart Lighting

Report on smart lighting measure

REPLICATE
WP4 Florence Pilot

D4.1, D4.3 Periodic Reporting on
the state of the implementations in
Florence.

Florence Energy Pilot —-Report on the
state of the project

D4.2, D4.4 Pilot action measures
advancement sheets

Monitoring report of the pilot at the
18th and 30th month
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REPLICATE
WPS5 Bristol Pilot

D5.3 ENERGY DEMAND PLATFORM
DEPLOYED TO

MONITOR ENERGY GENERATION
AND DEMAND

Report on EDMS action

D5.4 Twelve E-bikes Deployed in a
Corporate Scheme

Report on e-bikes deployment

D5.5 Expansion of a Car Club in
the Area with Electric Vehicles

Report on car club action

D5.7. Transport Infrastructure
Adaptation Including EV Charge

Point Installation

Report on transport infrastructure
adaptation

WP7 Cross cutting activities

REPLICATE D6.4 Integrated architecture and Description of the 3 pilots ICT
WP6 ICT Platform services catalogue platform and services
D7.1 Peer review methodology City Data Canvas and first data
REPLICATE D7.2 Report on technical solutions |Pilot actions technical solutions
vl analysis

D7.4 Report on management
models v1

Pilot actions management models
analysis

D9.1 Baseline definition and
integration and results analysis
from WPs 3,4,5,8

Baseline for the 3 pilots

WP10 Monitoring

D10.2 Report on indicators for
monitoring at city level

D9.2 Methodology review and Business models analysis
REPLICATE methodological framework methodology
WP9 definition

D9.3 Sectorial Business analysis / Sectorial  Business  analysis /

Exploitation potential in the field of | Exploitation potential

energy, ICT, sustainable mobility

and other remaining sectors

included in REPLICATE

D10.1 Report on indicators for Set of indicators to assess each

monitoring at project level Replicate project intervention
REPLICATE

Set of indicators to assess the impact
of interventions at the city level

D10.3 Baseline analysis of city level
indicators for follower cities and
benchmarking with lighthouses

Evaluating the baseline analysis of
city level indicators for follower cities
and benchmarking with lighthouses.

In the event of discrepancy between documents, WP7 Materials are overruled by the contract with
the EU (Grant Agreement) including its Annexes and amendments, which takes precedence over all

other documents.
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3.4 Abbreviations list

ADS San Sebastian municipality (Ayuntamiento Donostia San Sebastian)
BCC Bristol City Council

CA Consortium Agreement

GA Grant Agreement

DoA Annex I-Description of the Action
DH District Heating

EC European Commission

EDMS Energy Demand Management System
EPC Energy Performance Contract

ESCo Energy Service Company

EV (BEV) (Battery) Electric vehicle

RES Renewable Energy Sources

SCCR Smart City Control Room

TES Thermal Energy Storage

VCE Value Creation Ecosystem (WP9)

WP Work Package

4. DELIVERABLE DESCRIPTION

Starting from the peer review methodology, described in D7.1, this deliverable will exploit the info
collected to exchange feedbacks among lighthouses (breaking silos) and to carry out further analysis
by experienced partners to describe in detail, validate or adapt the models tested in the pilot district
for the scale up and replication phase.

The description of the framework together with the measurement of city performance is one of the
critical ways in which we can assess the complexity of urban change, and judge which approaches
are successful or not; the first annex will report the changes that have been occurred in the 3 cities’
context since the proposal phase to assess their influence on the implementations and to evaluate
the adaptations adopted by the lighthouses.

In a fast-evolving economy is necessary to keep on learning about city strengths and weaknesses
to be more and more flexible and to adapt the planned measures in order to optimize the results
and the impacts for citizens.

D7.5 Report on management models v2 9
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For this analysis at the third year of the implementation, the three cities have been asked to select
the most interesting measures whose business models play a central role in their smart district
concept.
The actions selected are described under the present document which covers:

e Section 5: description of the current framework (detailed in annex 1)

e Section 6: the methodology adopted (reported in annex 2)

e Section 7-15: analysis of the pilot measures and first scale up analysis
In sections 7-15 after the detailed analysis of the implementation and the lessons learnt in the field,
for each action included in the deliverable further evaluations have been carried out: the SWOT

matrix has been used to support strategy making together with the Unique Selling Proposition,
providing the basis for the replication plans development.

A first attempt for the extension of the actions after the pilot test has been developed together with
the lighthouses and the involved partners through the definition of a possible management model
described through the management model scheme based on ESADE’s VCE.

In annex 1 the national and local framework have been detailed to understand and compare the
boundary conditions of the three different pilot.

Annex 2 provides a description of the methodology adopted and the links with the other
workpackages, while annex 3 is a detailed list of the partners involved in the different actions
mentioned in the report.

5. THE FAST EVOLVING FRAMEWORK

Lighthouse cities, as every smart city, are based on a very dynamic environment following closely
societal and technological evolution and at the same time they are located in multilevel national
systems with own policies and strong influences in some sectors. It has been three years since the
development of the project idea or even more since the definition of the actions with the
participatory processes and in the lighthouse cities the framework has slightly changed influencing
the actual implementation. The analysis of the changes from the national to the local level has
become important to understand the adaptations and the optimal conditions for the
replication/scalability of the measures.

In annex 1 a short update from the three cities to contextualize the actions, considering the three
main sectors involved: buildings, mobility and ICT.

To better compare the intervention and understand the cross-fertilisation chances of the different
measures implemented in the three lighthouses, a short overview on energy prices is also reported
in annex 1 with a focus on the three participating nations.

The status of the ESCo market in the three nations of the lighthouses has been summarised in a
supporting table to enable comparisons and assessment of potentials for the replication phase.

D7.5 Report on management models v2 10



* X

Project no. 691735 B %
REPLICATE PROJECT e

—_ Renaissance of Places with Innovative This Project has received funding from the

Citizenship And Technology European Union’s Horizon 2020 research

p—
REPLICATE and innovation programme under Grant

Agreement N° 691735

I

6. The methodology adopted

To validate the relevance of the initiatives selected, the actions have been shared and the discussion
open to any interested partner with the aim of cross fertilizing the scale up and replication plans to
be developed in the next years. A follow-up activity is already in place with followers within the city-
to-city learning program coordinated by Oxford University.

The information exchange is based on the previous Project outputs described in annex 2: the City
Model Canvas provided by ESADE in WP2 (D2.2), the related City Data Canvas developed in WP7
(D7.1).

The analysis of each action starts from the data collected in the City Data Canvas, developing the
points closely related to the management model and replicability. The contents analysed are:

. General description (what)

. Value proposition (core value - why)

o Players (stakeholders and users - who)

. Market analysis (framework)

. Impacts & Business model scheme (how)

To complete the analysis and wrap up the lessons learnt, for each action a SWOT & USP (Unique
Selling Proposition) analysis have been included

For the management model schemes, the theoretical framework is based on the Value Creation
Ecosystem concept developed by ESADE developed under WP9 of Replicate project; all the
implementations included in the present analysis have been modelled together with partners and
lighthouses to illustrate the complex eco-system of the actual implementations.

Afterwards, a first attempt of scale-up at municipal level or possible replication involving other
municipalities has been designed with the three cities: these further schemes have been drafted to
support the next phase consisting in the scale up plans development for the lighthouses as well as
the replication plans for followers (WP8) or any interested city.

It is a first attempt that will be further refined and optimized in the up-coming months with
lighthouses in cooperation with local stakeholders and through the experience exchange among
cities and Advisory Boards.

The viability and the performance of the interventions are the objective of the REPLICATE business
models monitoring system (refer to Deliverable 10.7): a first analysis is reported in D7.3 Report on
Technical solutions v2.

D7.5 Report on management models v2 11
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7. Buildings

The District Heating (DH) project provides a system for distributing heat, powered by biomass, for
Domestic Hot Water and heating generated in a centralized location through a system of insulated
pipes for the new residential area Txomin Enea (160.000 m2) in Donostia - San Sebastian. The
framework for this project spans the development of the DH building, installation, setup, operation
and maintenance. It should guarantee continuity and quality of the thermal energy supply to meet
the heating and DHW demand of 1,458 homes, including the connection of 156 retrofitted houses.
For this purpose, the installations are composed of two biomass boilers (1400 kW) and two gas
boilers (2300 kWw).

DH is the largest woodchip/biomass-fired power plant in the Basque Country. When the
neighbourhood is fully occupied, the plant's total energy efficiency will be above a record breaking
90% in combined hot water and heat mode. For decentralised boiler systems, efficiency is usually
around 55%. The project will deliver better results in terms of performance, energy efficiency, and
greenhouse gas emissions than a decentralised boiler system.

Furthermore, an operation platform has been developed to control the demand side through ICT,
allowing residents to monitor their consumption.

Value proposition

Fomento de San Sebastidn started heading up the DH development project for Txomin
neighbourhood in the year 2010, a highly innovative project for the city and region, and the first
publicly owned DH system in the Basque Country.

The project brings benefits of different kinds:

e environmental benefits, for the use of renewable energy (biomass) and the reduction of CO2
emissions. Moreover, the centralized system has more efficiency than decentralised boilers,
which means a reduction in energy consumption.

e economic benefits thanks to a lower spending on preventive maintenance (carried out by
specialist staff), a lower spending on primary energy procurement (used to generate thermal
energy) and fewer incidents and therefore lower spending on corrective maintenance.

Beside this, users benefit from various advantages:

- 15% savings on the price of the thermal energy consumed

- Non-individual maintenance actions for each building

- Greater guarantee and quality of service, and its availability

- Reduction of investment required in each building.

- No need for each dwelling to have its own central heating system and gas mains connection
- No need to invest in the building’s gas network

- Better use of floor space in each building.

D7.5 Report on management models v2 12
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Fomento San Sebastian (project coordinator) and San Sebastian City Council (project partner)

UTE Txomin Enea (third part), Smartos (third party), UTE Txomin Berria (third party), Commtech.

Owners, tenants and citizens of the district

Property owners Associations, technical experts, citizens, real estate developers

Market

analysis: enablers and obstacles

Below is a list of the main regulations that apply to the District Heating project.

UNE-EN ISO 17225:2014 Solid Biofuels - Fuel specifications and classes.

Royal Decree 1042/2017, of 22 December, regarding the limitation of emissions of certain
pollutants from medium combustion facilities, updating appendix IV of Act 34/2007, of 15
November, regarding air quality and protection of the atmosphere. The purpose of this Royal
Decree is to incorporate into Spanish law EU Directive 2015/2193 of the European Parliament
and the Council of Europe, of 25 November 2015, on the limitation of emissions of certain
pollutants into the air from medium combustion facilities.

The Regulation for Thermal Installations in Buildings (RITE) sets out the conditions required
for the installations designed to meet the demand for thermal comfort and hygiene through
heating, air-conditioning and hot water installations, to achieve a rational use of energy.
The Technical Building Code, current regulation in the period of definition and development
of the DH project, approved by Royal Decree 314/2006, of 17 March. The Technical Building
Code (TBC is the regulatory framework that establishes the requirements that must be met
by buildings in relation to the basic safety and habitability requirements established in Act
38/1999 of 5 November, regarding Building Regulations (LOE). The basic quality
requirements with which buildings must comply relate to matters of safety and habitability.
The TBC also addresses accessibility as a result of Act 51/2003 of 2 December, regarding
equal opportunities, non-discrimination and universal accessibility for persons with
disabilities, LIONDAU.

The Energy Performance of Buildings Directive 2010/31/EU adopted by the European
Parliament and the Council on 19 May 2010

Additional Building Regulations specific to San Sebastian City Council

The economic and management of the District Heating model consist on a public-private
collaboration with the aim to generate a management system that allows aligning public and private

D7.5 Report on management models v2 13
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sector objectives, while guaranteeing public policies, energy prices stability and maintenance for
final users.

The service is owned by Fomento de San Sebastidn, S.A., in other words, the City Council itself will
be involved in day-to-day management through a strict monitoring of service quality and the
requirements set out for the operator in the tender competition process.

It has been decided that any energy not consumed should be charged in a differentiated way, at a
price that only covers the cost of the primary energy required to produce it. This means that Fomento
de San Sebastidn, in its business plan, assumes this cost, and it is not reflected in the fixed price
defined for users, protecting people and families who require more energy consumption (older
people or large families).

Human factor (success factors, opposed sentiments, ...):

The project development took a long time due to changes in regulation framework, which erased
the incentive schemes, and that obliged to design a new project model.

Moreover, the lack of previous projects, as references for citizens, caused an initial uncertainty
among final users.

Competitors:

The main competitors are other companies who offer connection to DH.

Main impacts of the measure:

Expected Impact Contribution

Energy (and emission) Thanks to the DH project for Txomin-Enea, CO2 emissions will be

savings reduced by 80% compared to individual heating and hot water
systems. The project will drive emissions down from 2,900 t of CO2
emitted per year with conventional heating, to just 450, which
within a period of 20 years would lead to a reduction of almost
50,000 t.

Monetary savings Users can benefit from 10-15% savings on the price of the thermal
energy; non-individual maintenance actions for each building;
reduction of investment required in each building.

Social inclusion The whole area of Txomin-Enea (around 1.500 dwellings) will be
connected to the DH enhancing the well-being and the social
inclusion of the citizens

Increased awareness Tenants will have the possibility to monitor their energy
consumption through an online platform that will also offer
information and advices.
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Exemplary case study The DH project is highly innovative for the city and region, as it is
the first publicly owned DH system in the Basque Country. The
action could represent a best practice to be replicated in San
Sebastian for other users.

Management model:

The complete system has been implemented and funded in 3 blocks: the thermal energy production
plant itself, the heat network of the primary circuit and the hydraulic installations in buildings.

- The distribution of the investment in the thermal energy production system and its building
has been as follows: 50% has been contributed by the Council itself, just over a million euros
from the temporary union of businesses made up of Ferrovial Servicios S.A. and Tecnocontrol
Servicios S.A., - UTE Txomin Enea - and the rest by the European Union as part of the
Replicate project. The total investment of this part is 3,3MME€.

- The primary heat network has been funded within San Sebastian City Council’s own urban
planning project. This investment has been around 0,5MM€

- The buildings’ hydraulic installations are the responsibility of the building developers (with
a lower cost per household than they would have had with a traditional system). This part
has no yet been quantified because it is part of the investment of each building connected
to the DH network.

Maintenance costs will be low and the revenues will consist in the energy bills of the tenants who
will benefit from a 10-15% of reduction on the yearly energy expenditure.

The management model adopted is a public-private collaboration in which Fomento de San
Sebastidn is the owner and proprietor of the service provided by the District Heating system, and
the contracted company is renting the installations from Fomento and maintaining the service.
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7.2 Solution 2: Buildings retrofitting

The retrofitting intervention of 156 dwellings and 34 commercial premises (distributed along 10
doorways) is being done in San Sebastian totalling 18.365 m2 and their connection to the District
Heating deployed. The retrofitting scope includes facades, windows, roofs and the connection to the
district heating.
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Figure 7.3 - the retrofitting action in San Sebastian

The facades of 156 homes (7% of the neighbourhood) are proposed to be isolated using the SATE
system. Isolation with SATE system which consists of Isolxtrem Poliestirex layers.

The windows are replaced by more insulated windows, with breakage of the thermic bridge and low
emissivity glass with argon gas. The roofs insulation consists on the installation of rigid plates
of extruded 80 mm tongue and groove polystyrene anchored to undercover. In order to insulate
the floor of the first floor of the dwellings, a rigid extruded polystyrene board 80 mm thick, anchored
to the roofs of the ground floor has been analysed to guarantee the adequate insulation.

The individual boiler system will be removed because of the connection to the District Heating.

For the commercial premises similar retrofitting solutions have been considered regarding the
facade insulation and window replacement.

Value proposition

Retrofitting of the 156 existing dwellings in the District to achieve energy savings and integrate
them in the area increasing the value of the homes. The energy reduction potential expected is very
high: the 48% of savings due to efficiency measures and 86% of energy production with renewable
energy sources. The savings are expected to be 2800MWh/year and 785,8 COz/year.
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The project will contribute to make the neighbourhood more habitable for its neighbours. The
rehabilitated buildings will be more comfortable, and the energy bill will be reduced.

The dwellings will be warmer in winter and cooler in summer, dampness will be avoided due to
condensation and non-desired air infiltration. In addition, the acoustic insulation will be improved.
The isolation and thermal comfort will be comparable with newly built dwellings.

The neighbourhood will be more attractive for the opening of new businesses in the area and will
increase the equity value of renovated homes.

Players

Fomento San Sebastian (project coordinator), San Sebastian City Council (project partner), Giroa-
Veolia (project partner).

Owners, tenants and citizens of the district

Giroa-Veolia hold a tender to have one or more architectural studies that have been responsible for
the preparation, processing of documents and authorizations needed, as well as the direction and
execution of retrofitting works in Txomin Enea district.

Market analysis: enablers and obstacles

Regulations for Thermal Installations RD 1027/2007 (RITE). The RITE establishes that the conditions
that the facilities must meet are the demand for thermal comfort and hygiene through the
installations of heating, air conditioning and sanitary hot water, to achieve a rational use of energy.

Technical Building Code RD314/2006 CTE, is the regulatory framework by which the basic quality
requirements that buildings must comply, including their facilities, are met to meet the basic
requirements of safety and habitability. The basic requirements must be fulfilled, as it is
established by regulations, in the design, construction, maintenance, conservation and use of
buildings and their facilities, as well as in the interventions in existing buildings.

Given the nature of the rehabilitation that will be carried out with this project, it will not only comply
with the Basic Document DB-HE "Energy Saving" of the CTE that was updated by Order FOM /
1635/2013, but also improvements will be made to it.

The current state regulations through its law 8/2013, urban rehabilitation, regeneration and
renewal, establishes that any building with residential use that will receive public subsidies for the
implementation of rehabilitation must have the Technical Inspection of the Building.

In addition, Decree 241/2012, which regulates the technical inspection of the building (TIB) of the
Basque Country, establishes that all residential buildings that are older than 50 years must have this
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document. The TIB will be included among the documents before executing the retrofitting works
established by this project. This TIB includes:

- To assess the maintenance of the building in order to verify the possible flaws of the building,
its causes and the recommended measures to do in order to assure stability, safety, structural
sealing and strengthening of the building.

- To assess the accessibility to the building according to the current regulation.
- To do the Energy Performance Certificates (EPC) of the building.

The buildings that are part of the Replicate Project were built between 1967 and 1980.
Incentives:

Initially different incentives were studied but given the particular conditions to request the grants
from the different institutions and thanks to the support of the Basque Government with an inclusion
of grants for the neighbourhood of Txomin Enea, it was decided to manage with the latter to offer
a very advantageous aid for the neighbours.

The total aid is 1,335,897€ from the European Union and 2,000,000€ from the Basque Government.

Thanks to these grants, 100% of the connection to the DH network will be subsidized and 85% will
be subsidized for the new envelope, as long as it is a SATE system. If is the owners and tenants
decide to add different improvements from the SATE in the envelope, for example ventilated facade,
its cost will be in charge of those owners and tenants.

Human factor (success factors, opposed sentiments, ...):
They key success factors have been detected in:

- To convince the neighbours of the benefits of the retrofitting and the District Heating.

- Management of all the drawbacks related to works of these dimensions.

- 3/5 of the neighbours of each doorway (10 doorways) have to agree in order to connect the
building to the District Heating and do the retrofitting of the dwellings.

The main obstacle consists in the high investment that should be done, with a long payback time.
Competitors:

There are different competitors who offer the refurbishment works or the connexion to the District
Heating, however there are no companies that offer both of them. For example, for the
buildings refurbishment there are different local companies like Kursaal or Teusa.

For the connexion to the District Heating, there are international companies like Ferrovial and Cofely.
These companies participated in the tender of the District Heating.

Main impacts of the measure (economical, environmental, social)
Expected Impact Contribution ‘

GHG reduction &  The savings are expected to be about 2.800 MWh/year (48% savings) and
energy savings 785,8 t CO2/year (86% emission savings).

Increased comfort | Isolation offers better results than stated by the current legal framework.
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Social benefits Retrofitted houses will be integrated in the new urban area.

Management model:

Economic costs and revenues:

Giroa-Veolia invested around 2 million euros (excl.VAT) in the envelope retrofitting and more than
900.000€ (excl.VAT) in the District Heating connection, which sums near 3 million euros (excl.VAT)
of investment. The operating costs amount about 85.000 €, including the energy supply (biomass
origin), the equipment maintenance and other indirect costs included in the retrofitting works.
Giroa-Veolia, acting as an ESCO, will guarantee energy savings and the provision of a better comfort
and benefits at a lower cost through this installation.

Management model scheme in use:
In this case the beneficiaries, citizens, obtain a saving on their energy bills due to the retrofitting
service provided by the Project partner Giroa/Veolia who is supported by designers for energy
efficiency measures and construction companies. The municipality of San Sebastian and Fomento
are playing the facilitators role, leading the transition to the Smart city and engaging citizens.
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Figure 7.4 - the model in use for buildings retrofitting in San Sebastian (based on D9.3-Esade)
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7.3 Solution 3: Retrofitting & district heating with solar thermal seasonal storage

The intervention consists in the retrofitting of two residential social housing buildings in Florence
and the creation of a dedicated District Heating network exploiting solar heating through a seasonal
thermal storage. The total surface selected is about 20.000 m2 with an actual consumption of about
3 GWht and 500 MWhe. The building blocks structure is made of reinforced concrete and bricks.
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Figure 7.5 - Piagge, storage, solar plant and technical room location

The buildings are being insulated and the tenants are asked to adopt measures (exploiting national
financial subsidies) and change their habits to decrease sensibly the energy demand (with smart info
and apps). The DH network will reach the flats where the individual old boilers will be replaced with
small heat exchangers without disruption for the tenants who will benefit from the change in terms
of maintenance and energy costs.

The challenge consists in increasing the efficiency of residential buildings realizing such an
innovative plant in a difficult urban environment (regulatory constrictions in such an urban area as
Florence, low income users, single boilers replacement...) to demonstrate its replicability in more
favourable boundary conditions.
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Value proposition

The energy demand required in residential sector, both electric and thermal, represents an important
part of the consumption of primary resources (according to the latest evaluation of the municipality
of Florence, over 53% of primary energy is used in buildings and 25-30% in the residential sector).
Solar energy is certainly the most available and distributed renewable source in the context of urban
areas but while photovoltaic technology is now sufficiently mature and already sufficiently applied
widely, solar thermal technologies could be more and more exploited thanks to new panels
developments but also to new configurations and solutions foreseeing the integration with storage
systems.

Thermal energy storage (TES) is a technology that stocks thermal energy by heating (or cooling) a
storage medium so that the stored energy can be used at a later time for heating applications and
power generation. TES systems are used particularly in buildings and industrial processes. In these
applications, approximately half of the energy consumed is in the form of thermal energy, the
demand for which may vary during any given day and from one day to next.

Therefore, TES systems can help balance energy demand and supply on a daily, weekly and even
seasonal basis. They can also reduce peak demand, energy consumption, CO2 emissions and costs,
while increasing overall efficiency of energy systems. Furthermore, the conversion and storage of
variable renewable energy in the form of thermal energy can also help increase the share of
renewables in the energy mix.

The implementation in Florence will represent a best practice for this technology in case of existing
buildings blocks in city centres (first example in Italy).

Energy consumptions will be monitored in order to improve the system management and the users’
awareness: a smart info system and a gaming APP will be made available to the tenants to monitor
electricity and heating demand. All these actions are implemented on social housing to fight climate
change together with energy poverty.

Players

The municipality of Florence is the owner of the two buildings.

Casa spa, the social housing company of Florence and its neighbour municipalities, is the building
manager and also an ESCo.; they have been in charge of the storage design.

The university of Florence supported the design phase of the plants (dynamic energy simulation)
and the connection with the Smart City Control Room.

SPES Consulting made a technical supervision of the action in close contact with the other measures
insisting in the area.

The tenants will benefit from the action receiving a free refurbishment and direct savings on the
energy bills (around 10%).
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The municipality will benefit from the emission reduction and the best practice example.

Tenants’ associations, designers’ associations, buildings owners’ and managers’ associations
Market analysis: enablers and obstacles

In case of new buildings there are national regulations for mandatory central heating systems and
percentages of RES. This implementation could represent a solution also for new buildings (maybe
with existing refurbished blocks connected to the same DH).

At municipal level the structural plan “zero volumes” enhances the sustainable refurbishment of
existing buildings. Moreover, the Sustainable Energy Action Plan adopted by the municipality in 2011
and the Smart City Plan active since 2015, foresee ambitious targets for the RES use and the energy
saving in the residential sector.

There are also some regulations that have affected the implementation of the action: the changes
occurred in the public tendering rules (the new national rules on public tendering DL 50 published
onthe 18/04/2016 modified with DL 244 30/12/2016, DL56 19/04/2017, Legge 205 27/12/2017)
and the landscape boundaries added to the excavated soil and aquifer layers regulations of the pilot
site caused a delay in the works and a significant growth in the investment needed by the
municipality.

National incentives, the "Conto Termico (CT) 2.0", are available for buildings insulation, solar
thermal plants, heat pumps and regulation&control systems. The incentives are paid at the end of
the works and are subject to compliance with minimum performance requirements higher than the
ones required in normal practice.

People prefer autonomous heating systems because they can control the comfort and the costs as
well. The benefits of the system must be well explained and communicated (costs savings, RES
exploitation, no maintenance duties...): the presence of the municipality as facilitator made people
more confident in the action.

The costs are still very high even counting on the subsidies which are paid only at the end of the
realisation (more chances for the ESCOs). There are limits for historical buildings with insulation
technologies. The main success factors consist in small savings (-5/-10%) on the actual energy
costs, less responsibilities (no more private boilers) for tenants and RES implementation with
consequent GHG reduction. On the other hand, the complexity of the implementation and the
absence of national examples are big obstacles for promoters and designers (need of capacity
building); moreover the costs are still very high even counting on the subsidies which are paid only
at the end of the realisation (more chances for the ESCOs). The storage size and not optimal shape
could be a limit due of space problems, related to flooding risk (the area has flooding risk because
of the river Arno and therefore no significant additional volume has to be occupied by new
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constructions), to the presence of aquifer (the level of floating ground water is at circa 10m under
ground level) and increase of the costs also related to the newly published regulation about
excavated soils; in addition the inadequate supporting roof structures of existing buildings need
additional controls and reinforcing elements to carry the extra-loads due to solar panels.

The main competitors are the single boilers and the autonomous heating systems.

Main impacts of the measure (economical, environmental, social)

Expected Impact Contribution

Energy (and After retrofitting, it is expected to achieve a reduction of the thermal

emission) savings demand of the buildings by a 35% through the improvement in the
thermal properties of the envelope (insulation, elimination of thermal
bridges, windows) along with optimized control strategies that will be
implemented together with the renovated heating distribution system.
The benefits are multiplied by the DH measure: thanks to the solar
production, the primary energy demand from fossil fuels will decrease of
(by) the 50%.

Money savings / The main success factors consist in small savings (-5/-10%) on the actual
Energy poverty energy costs, less responsibilities (no more private boilers) and increased
awareness for tenants

Social inclusion The building blocks and the whole area will be refurbished enhancing the
well-being and the social inclusion of the citizens

Increased awareness Tenants will benefit from an information campaign about the RES&RUE
implementation, a Smart device (Smart Info) to control their electricity
consumption and a gaming APP about energy

Exemplary case The resulting system will be a unique implementation at national level

study with high performances in terms of energy and emission savings in an
urban context; These pilot actions could represent a best practice to be
replicated by ESCOs at metropolitan level and in the whole nation

Management model:

The total cost of the action will be reasonably between 4 ,5 and 5 million Euro while the amount
made available by the municipality because of the tendering regulations is of 6,5 million Euro.
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About 2 million are co-financed by Replicate (special unit costs, personnel and third-party Casa Spa)
while the national incentives will provide a financial support of 10-20%.

Maintenance costs will be low and the revenues will consist in the energy bills of the tenants who
will benefit from a 5-10% of reduction on the yearly energy expenditure (consumption + boilers
maintenance).

The preliminary cost benefits analysis shows a simple payback of about 14 years.

For the replicability, the general boundary conditions could be optimized (centralized heating
systems, aboveground storage, higher baseline consumptions, VAT recovery...) with a payback of

8-9 years.
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Figure 7.6 - the model in use for the housing retrofitting & DH in Florence (based on D9.3 Esade)

In the management scheme in use the municipality is supported by its in-house company acting as
building manager and by the University of Florence for the system control and performance

monitoring
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In Bristol 152 homes have been installed with smart 'wet' appliances to test demand side response
via an Energy Demand Management System (EDMS). The overall purpose is to level out aggregated
individual energy usage to avoid energy spikes on the local and national grid.

The installation included remotely controllable consumer devices, e.g. smart dishwashers, smart
washing machines and smart dryers that would connect to an EDMS. A home hub, smart plugs and
meter readers provide data monitoring and consumer interfaces. Householders will be able to
control their devices remotely to override the automated delay at peak energy times, via an app on
their smart phone or tablet.

The foreseen role of the Energy Demand Management System is to act as the community hub for
managing supply and demand of energy. Energy in this context is not restricted to electricity but
can include the gas, heating and cooling domains as well. The motivation for unifying the monitoring
and control of these domains in a single system is that these sectors are becoming more
interdependent. In the case of smart homes however, we are only currently monitoring electricity
but are due to add a small amount of gas meters to broaden the learning aligning to the retrofit
measures being installed. This will allow us to better understand a smart, retrofitted home.

The general functionality of the EDMS is monitoring and controlling energy consumption and
production. As a monitoring system, the EDMS accesses data from a wide range of sources from
generation, transport and consumption of energy, being able to flexibly create views of the data and
making predictions and recommendations based on the observations. As a control system, the EDMS
hosts energy management control algorithms to influence supply and demand patterns in order to
satisfy one or multiple technical or economic objectives. This includes two aspects of relieving
transport and distribution networks. Holistically, this will maximise local usage of locally produced
energy, maximising monetary benefits, and/or minimising the environmental footprint.

Value proposition

Tackling fuel poverty and local energy consumption of available 'renewable' production. Enabling
use of smart and controllable appliances when energy prices are lower and delaying use at peak
times.

Players

PUBLIC: Bristol City Council City Innovation, Bristol City Council Energy Service, KWMC, UWE, UoB,
(Bristol Energy Network - Charity), (Sofa Project - Charity)

PROJECT PARTNERS: BIO, Zeetta, NEC
PRIVATE: Narec, Samsung, Loxone, North East Electrical, 0800 repair

Connected home trial participants
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Community Groups
Market analysis: enablers and obstacles

Two main kind of contracts have been defined:

- Contracts for delivery partners to install and maintenance/service
- Contract between BCC and homeowner to take part in trial but no obligation afterwards.
Homeowner free to keep appliance.

Terms and Conditions of working with each contract have been analysed in dept as compliance with
GDPR.

No incentives are provided as yet, however at the end of the process households will be able to keep
the devices.

Demand Side Response (DSR) in the UK is currently limited to commercial premises primarily. There
is no live marketplace for the residential demand response of energy. However, in the future, with
the UK’s plan for a decentralised energy system, there will be an increasing role for residential level
DSR as part of a smart grid.

In the near future, this could be agreed with delivery partners or with support from the DNO/National
Grid to help shift peak energy demand.

The rising costs of energy and the possibility of different tariffs could support the need of smart
appliances in the near future as the availability of affordable smart appliances on the market

The main obstacles are to tackle digital inclusion, the fear of technology and data protection issues.

People needed to be supported in understanding the value of smart homes to obtain a durable
behaviour change: community groups, champions and the support of KWMC are key in the solution
for rolling out the initiative within the community.

Participant data contributions required may be a barrier to participation going forward i.e. impacting
on meaningful monitoring and evaluation.

Another problem from the smart home installations were people moving to a new house or
damaging equipment during the monitoring period. From the provision side, the functionality and
reliability of apps were important aspects to optimise in order to ensure people remained engaged.
This could then have knock on impacts for the future of DSR if disengaged.

Smart White Goods manufacturers — as the market develops.

Domestic electricity storage might negate part of the need for smart appliances - if batteries were
distributed on mass in the future then there would be less of a need for timing energy use.
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Main impacts of the measure (economical, environmental, social)

Expected Impact Contribution

Energy (and Saving energy and COz:
emission) savings 10tonnes with conversion of KWh

9kg washing machine 220 cycles per year B rated 360KW per year v
200KW for an A+++ = 127kg v 70 kg CO2 x 175 appliances

Drier B rated 616KW = 217kg CO2 v A+++ 194KW = 68kg CO2

http://www.carbon-calculator.org.uk/

Monetary savings / Saving cost to householders’ bills: up to £150 savings per year estimated
Energy poverty per appliance

Social inclusion reducing fuel poverty

increasing digital inclusion

Increased awareness Upskilling community champions in energy efficiency

Capacity building within community groups - community events

Exemplary case EcoHome (show home) renovation for future demonstration of smart and
study efficient homes & technologies

Management model:

The cost of the smart appliances varies but it can be evaluated about 20% more than a common
device of the same class.

Savings have been estimated up to £150 per appliance.

The ICT platform and the EDMS have been financed by Replicate.

Households were recruited with the support of a Community Engagement Group led by Bristol Energy
Network and supported by Knowle West Media Centre. The aim of this group was to recruit and
support households to participate from a wide demographic to reflect the project area. There was a
particular focus on involving groups who might not traditionally engage with technology projects of
these types. An Asset Based Community Development approach has been taken utilising the ‘Bristol
Approach’.
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Criteria for involvement were set to ensure equality in the offer to the community. For example, only
older ‘A’ rating or below machines would be replaced with A+++ machines due to the environmental
impact of replacing new machines. Households were asked to sign terms and conditions and were
supported during the installations on how to operate the equipment.

Installation. BCC worked with a number of suppliers to provide specialist equipment. Loxone
supplied the smart home hub and smart plugs. The pilot opted for smart appliances provided by
Samsung as these had high environmental credentials as well as having advanced smart
functionality. A Raspberry Pi was supplied by Narec to provide a secure data connection to the Bristol
Is Open data store. Installations were managed by Narec Distributed Energy and involved older
inefficient machines being donated to The Sofa Project, a local social enterprise, for either recycling
or reuse amongst lower income households.

Data flow: Energy data in the households was captured via two primary devices. Firstly a whole home
meter reader attached to home electricity meters. Secondly a smart plug behind the appliances to
record the usage of the device themselves. This data is both stored locally on the Loxone home hub
whilst being transferred to Bristol Is Open via the VPN created with the Raspberry Pi. Once with BIO,
this is then supplied to UWE for evaluation purposes.

A flagging system is in place to monitor the status of the VPN connection to households that contains
an alert system should any errors be detected. Equally a flagging system to detect anomalies in
data quality is being developed with UWE to ensure quality of data during the monitoring period.

BCC — Smart Homes & EDMS scheme in use
Citizens Testing groups REPLICATE
s . 4 Co-ordination
s S £ 5 citizens programmes
= 'g % g E B" Information
g M g8 4E KWCM
3 ] = & |5 | Taxes ]
- -g = P & Money
3 s Narec 8 3 —_—
L:. R ' g Services
‘E‘é ! Monitoring resuits | ;
2 BCC Gront " Public funds &
> Bristol is Open, »  Municipality = (REPLICATE,...) »
iy NEC Datg Platform, 3 - L 2
TEM’DS mart environment g
— Sty :
) On,, 3
] § ”Iro"’:’?g \A ) =)
S8 8 = 5 R&D Technical
& & * “5% support (UWE, —
A Network UoB)
b
Technology/service developers(Loxone, Samsung, ...) operators .
4 Energy savings

Figure 7.7 - Current EDMS deployment in Bristo/
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Solution 1: District Heating exploiting local biomass

USP: A district heating network biomass-fuelled for more efficiency, less CO2 emissions, lower
maintenance costs and savings for the final users.

Strengths (Internal: actions and

infrastructures)

A Central Plant is more efficient than several
smaller plants, with the corresponding
reduction of energy consumption and costs
savings for tenants.

« Local supporting planning framework

* No extra costs for faults or equipment
replacements

24 hours service, individual use of energy and
bill according to consumption

* Improvement of the energy rating of housing

- Usage of local biomass

Opportunities  (External: influencers and

framework)

e Business model
private partnership)
e Presence of ancillary actions

Service Platform)

implemented (public

(On-line

Weaknesses actions and

infrastructures)

(Internal:

» Selection of the most advocated district area

» Long process to define a feasible business
model

Threats (External: influencers and framework)

» Variable demand
* Necessary investments

« ensuring compliance with a sustainable
business plan

Solution 2: Retrofitting

USP: Retrofitting of dwellings to be integrated in a new district, favouring energy savings to the

tenants and, together with the District Heating, it is increasing the overall value of the houses.

Strengths (Internal: actions and

infrastructures)

. Noise suppression

D7.5 Report on management models v2

Weaknesses (Internal: actions and
infrastructures)
. Low-medium profile inhabitants
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. Energy and money savings . Low-medium economic profile
. No additional expenses or charges . Retrofitting subcontracted
. No control from the DH
Opportunities (External: influencers and @ Threats (External: influencers and framework)
framework)
. Accessibility . Previous problems in the
. Revaluation of the dwellings neighbourhood
. Smart city district integration . Dwellings already retrofitted

Solution 3: retrofitting and micro DH with seasonal solar thermal storage

USP: “Fai la casa giusta” (“do the right house’).

Residential sector needs a substantial energy refurbishment even in historical cities: performant
plants like small district heating systems exploiting available RES can be combined with shell
refurbishments to reach ambitious climate targets and to improve the comfort and the buildings
value.

Strengths (Internal: actions and = Weaknesses (Internal: actions and
infrastructures) infrastructures)

« Big buildings/ social housing Some aspects to be improved:

* Local supporting planning framework « Selection of the most advocated

buildings (shape, location without
restrictions, centralized heating, low
temperature distribution systemes,...)

« Cooling inclusion or electricity
production to cover cooling needs

Opportunities (External: influencers and @ Threats (External: influencers and framework)
framework)

+ National incentives

* ESCo market - Mid-long term contracts to cover the
+ Private tendering procedure (faster and investment costs
cheaper)

- Reliable baseline to design the size of

» Evolving solar technology the plants properly

+ Presence of ancillary actions (smart info
& energy APP)

D7.5 Report on management models v2
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Solution 4: Smart homes & EMDS

USP: /ntelligent use of appliances could save energy, CO2 and money and make the network
more and more smart

Strengths (Internal: actions and = Weaknesses (Internal: actions and
infrastructures) infrastructures)
*  Municipal ICT platform Some aspects to be improved:
» Partners now how (NEC, UWE, UoB...) e APPs reliability
« KWCM support with citizens group « Devices user friendliness
recruitment « EDMS logistics/integration

« Open API developments

Opportunities  (External: influencers and @ Threats (External: influencers and framework)
framework)

« Rising costs of energy / different hourly

tariffs - Data management and privacy issues
+ Lower costs of smart appliances in the «  Public distrust of data
future

* Further equalities divide
» Possible support by network managers

« Smart services only available to digitally
and DSO

included
 Energy poverty / digital inclusion

targets

* Energy companies offering new service
tariffs

« Smart appliance standards

In Replicate model, the municipality of San Sebastian and Fomento are playing the facilitators role,
leading the transition to the Smart city and engaging citizens.

In terms of scalability of the biomass district heating (solution 1), the new construction of
neighbourhoods such as the pilot in San Sebastian is not usual, however there is an urbanisation
plan for two areas of the city with good characteristics for a scale up, while replicating in existing
districts seems more complicated.
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San Sebastian — DH scheme scale up/replication scheme
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Figure 7.8 - the possible future model for RES DH in San Sebastian
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In case of the retrofitting (solution 2) in the replication phase the facilitator role is no more
necessary, but it represents a guarantee for citizens and could eventually support with information

while the process is leaded by the Energy Service Companies.

San Sebastian — Buildings retrofitting for scale up/replication
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Figure 7.9 - the possible future model for buildings retrofitting in San Sebastian
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For solution 3 also, there could be a possible scale up in different conditions thanks to the ESCOs
involvement and the requirements of the “zero volumes” plan; the three pilot phases (retrofitting,
DH&regulation, RES&storage) could even be implemented separately adapting the intervention to
buildings conditions & features. The facilitator role could be still necessary if the full intervention
takes place in existing buildings at least supporting the communication campaign.

Taxes TR REPLICATE
F 3
- B
g8 | &
3 | g
Energy R
. - —_—
provider $erg,, S| | @
—_—
—_—
App & Smart Info
ESCo (Casa providers ‘r\;ifr:ga“on
Spa,...) ’ Mathema, E- i
_, National incentives ( - e
o distr.)
§ &
< )
) o
Technology
Proc-iut.:ers, & Florence, other
bU|Id|n.g 0(‘4-“‘ municipalities,
e 2 IES owners...

Figure 7.10 - the possible future model for buildings retrofitting and small RES DH in Florence

In case of solution 4 - Smart Homes, the driver for replication should be the market development
for smart appliances as energy demand will affect the grid. The knowledge gathered by project
partners during the smart homes process and the DSR trial will be used to sell services to final users
and market stakeholder. Additionally, the learnings from the REPLICATE project are being used
in a concept and design project for developing customer energy propositions with a local energy
provider where this is being explored further. The Bristol Energy Smart System Transformation
(BESST) project is funded by the UK’s Industrial Strategy Challenge Fund.

The municipality will remain in charge of the platform with partners supporting the market uptake
with information campaigns and monitoring the results in terms of policy targets (energy poverty,
digital inclusion; energy and emission savings).

D7.5 Report on management models v2 34



* X
Project no. 691735

REPLICATE PROJECT hEe

*
* *

i
-

— — Renaissance of Places with Innovative This Project has received funding from the

— Citizenship And Technology European Union’s Horizon 2020 research

REPLICATE and innovation programme under Grant

Agreement N° 691735

4
BCC — Smart Homes & EDMS scale up scheme Y
Eriaie ‘_ REPLICATE
o F 3
B oD R
23|z B 55 5
- o, "g § \% rgn L:Q: Information
e 2 SEE —_—
Network § = “ % Taxes Money
operators ® Narec S —_—
LQL, Services
g + BCC Monitoring results N Networks
R N T operators, DSO,
NEC, UoB, »  Municipali
E UWE Datg Platform, pality STt envi P national funds
8 ENIDS, DSR mart environmen
> n
=) 7]
£ i g
¥ 8 8 3 Possible support
& = 3 e
< g
&
v v
Technology/service developers(Loxone, Samsung, ...)

Figure 7.11 - the possible future model for smart homes & EDMS in Bristo/

8. Smart Public lighting

8.1 Solution 1: Smart public lighting

The implementation and deployment of an innovative lighting system in San Sebastian based on the
development of detection technologies that enable low cost motion detection of people and/or
vehicles, intelligence systems, communication between luminaries and remote management
software and remote management of the facility.

Replacement of 90 vapour-sodium luminaries with new LED technology implemented. (60% of the
existing lighting spots in the area).

In addition: 19 detection devices, 2 audio packs, each of six units, 2 video transmitting devices, 1
vehicle counter, 2 energy meter devices, 2 rain sensors and one vehicle counter will be implemented.

Value proposition

Implementation of an intelligent lighting system to achieve energy consumption savings.
The issues to target are:
- Implementation of LED technology light sources.

- Implementation of a remote / Management Control system, able to work under sensor devices and
under calendar basis, point to point.
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- Implementation of light, rain and presence detection devices in order to incorporate their signals
to the control system.

- Implementation of several IP services, Vehicle counting, Sonorization, video detections and image
transmission devices.

- Incorporation of the lighting system data into the Smart City Platform of the project.
With all these actions, 70% energy consumption savings can be achieved, as confirmed by the first
monitoring data, and in addition an implementation of new technological services that should help

the management of the energy consumption are intended to be achieved as well as the introduction
of new services for the citizens using the district.

Players

Fomento San Sebastian (project coordinator), San Sebastian City Council (project partner, Leycolan
(Project partner).

San Sebastian City Council, citizens (near 4.500 workers of the industrial area plus visitors).

Private sector companies, that can benefit from additional services that can be deployed, like
information from the vehicle counting devices, information and evacuation notices through loud
speakers, street lighting maintenance company that can reduce maintenance costs and increase the
quantity and quality of information.

Market analysis: enablers and obstacles

The regulation to comply with is related to the Spanish Law for the Street light Regulation RD
1890/2008, including technical instructions (ITC-EA-01 Y ITC-EA-02). Additionally, for all the IP
services and remote control the regulations to comply with are the Regulations related to the
Electrical power Grid regulations in Medium and Low Voltage: RD 842/2002 and its ITC-BT-09.

None

Lights and light control system are 100% replicable, together with the detection systems. It can be
stated that due to the actual results that are being obtained, - total online control of the installation
and energy consumption savings, plus the relatively easy installation procedures, a total replicable
project is foreseen in other areas of the city and/or in other cities.

Obstacles: Difficulties in the evaluation of cost savings of the IP service implementation and live
conditions improvement generated.
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Competitors:

The remote control and specifically the long-range detection systems deployed are totally
outstanding from what is existing in the market; therefore, to bring a more advanced technology to
the street light management. The system is built under Open Source programming and is easily
integrated in other upper or bigger platforms, while the remote control online to every single point
is also an important differential characteristic of the system. Therefore, the competitors in the
market reaching this level of technology are few.

Main impacts of the measure (economical, environmental, social)

Expected Impact Contribution

Environmental The reductions have been estimated on the basis of the actual achieved
impact optimized @ savings:

Energy Savings: over 0,23 MWh electricity within the project duration
COz2 reduction: minimum of 80 tonnes within the project duration.
Economical About 6.000 € per year savings on energy are expected. These estimations

savings for the | are based on the previous invoices and a comparison to actual metering and
municipality actual invoices.

Other indirect savings are expected generated by the additional services.
Maintenance savings will be approximately at least 40% of annual
maintenance costs or 1.700€/year.

Social benefits Generation of new jobs during the implementation period

Management model schemes in use:

Economic costs and revenues:
The direct material costs and subcontracting activities for installation amount is about 100.000€.
Annual Savings: energy + maintenance savings are about 7.500€ as average in the run of 5 years.

Revenues: in addition to the annual savings that will be generated for the owner of the public lighting
system, due to the project showcase new business could be generated in the coming years using
the reference of REPLICATE. The estimated increase in revenues (Sales/Turnover) for the company
could be at least the following: 2018 - 75.000€, 2019 -250.000€, 2020 - 400.000€

Management model:

Hereafter is reported the scheme in use in San Sebastian for the public lighting action: the flows
analysed consider money transfers, services provision and information/data exchange.

The owner of the public lighting network, the municipality, will benefit from savings on its energy
bills and from a renewed lighting system equipped with innovative services.
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Leycolan is testing the business model managing the Smart lighting system with Replicate Project
enhancing the introduction of innovative services.

San Sebastian - Smart Public Lighting scheme in use

Citizens
Lighting and other services 8 Taxes Information
+ Better environment £ : —_—
i Money
hd . -
Monitoring results
Energy Energy . ADS = Services
= . . . ﬁ
menvicler Municipality <
P Public tender, >

Better environment

savings

coordination

Monitoring,
data
Smart PL
Management

e Fomento SS

Producers

Leycolan

LED, sensors, ...

Figure 8.1 - the model in use for smart public lighting in San Sebastian (based on D9.3-Esade)

8.2 Solution 2: eco-lighting and smart services

In Florence there are 40.500 lampposts and 3.500 traffic lights; in the district there are about 7.500
lampposts which are not networked or efficient. Only in the Cascine park during last three years a
pilot action has been implemented to test an adaptive light system in a special environment as an
urban park. The municipality is implementing a tailored refurbishment plan of the public lighting
infrastructure in the district trying to match for each area the best lighting conditions and the needed
additional services (video surveillance, traffic control, WiFi, weather pluvial or wind sensors....).

A new lamppost design is under analysis which could be able to host additional services, save energy
and stand in harmony with the particular urban landscape.

Value proposition

The public lighting service has to become more efficient to reach the savings targets set in the SEAP
(2020) and in the Smart City Plan (2030-2050). The design must be compliant with the special
boundary conditions of an UNESCO historical city and it is planned to validate and deploy the project
in several phases according to the different needs. Above the energy efficiency issue, the
infrastructure, which is one of the most capillary in a city, can be optimised carrying other services
on board (video surveillance, environmental sensors, WiFi, loT capillary network, traffic
sensors/cameras, data collection,...) to minimize the impact, and to reach a wider coverage with a
low cost implementation.
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Players

Key partnership:

Municipality of Florence, SILFI, UNIFI, Thales
Beneficiaries:

Citizens, data users

Supporting Stakeholders:

Mobility sector stakeholders, cultural heritage sovrintendence authority, fiber networks providers

Market analysis: enablers and obstacles

Legal framework:

The municipality of Florence in its sustainable Planning tools (SEAP, Smart city Plan, ...) has set
efficiency targets for the public lighting service: -15% at 2020 (SEAP) and -40% at 2030 (SCP).

For the purpose of the definition of the measures on public lighting systems, the action must be
related also to what is specified in the Municipal Public Lighting Plan adopted (DG 00517/2009),
which shows the lighting classification of the place. This efficiency plan meets the regional and
ministerial legislative framework.

Incentives:

There are several energy savings programs at national level: the energy efficiency titles (“white
certificates”) are the main supporting measure in case of public lighting measures.

For metropolitan areas, other financing programs are in place for infrastructures and suburbs (PON
Metro, “bandi periferie”, ...)

Human factor (success factors, opposed sentiments, ...)

The interventions reducing lighting power have to be shared and agreed with local stakeholders and
authorities regrading cultural heritage, monuments and landscape. The additional services need is
a driver for the infrastructure optimisation while the investment costs are the main obstacles
(supported by the energy savings but only in case of old lighting systems).

Competitors

ESCO market related to LED implementation

Main impacts of the measure (economical, environmental, social)

Expected Impact Contribution

The action will reduce the energy Actual consumption in the district about 4,5 GWh/y,
consumption of the public lighting | foreseen consumption 2,6 GWh/y (savings > 40%) i.e. 650
network (and the GHG emissions) COazt/y
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Citizenship And Technology

A huge amount of data could be made available to the
municipal control room to increase and manage the
safety and vigilance of the area

The impact of other infrastructures (WiFi network, video
surveillance, traffic & access control, ...) minimized while
their coverage will be widened

SILFI, the third-party municipal company acting as an
ESCO, will increase its skills and market chances

Installation costs: 380,00€/lamppost for a total investment of about 1,5 million euros of public
The lifetime is 20 years for the infrastructure, 10 years LED

investment including design.

lights and different values for the other components belonging to the additional services.
Costs savings: 394.200€/y

Management model:

The owner of the public lighting network, the municipality, will benefit from reduced energy
consumption and related cost savings and from a renewed lighting system equipped with innovative

services.

Silfi is the operational responsible in the implementation phase and the manager of

the system afterwards. Materials have been subcontracted to specific providers.
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Figure 8.2 - model in use for smart public lighting in Florence (based on D9.3)
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Solution 1: Smart public lighting

USP: LED technology lights implementation and additional services deployment that allow energy
and monetary savings thanks to the change of the luminaries and to the regulation system to

adapt the light to the presence.

Strengths (Internal: actions and
infrastructures)

. Deep knowledge on street light
remote-control system.

. Flexible system from Software base and
from device integration side.

. Open source system able to integrate in
all other systems.

Opportunities  (External: influencers and
framework)

. Possibility to adapt the light and energy

consumption to the real needs.

. Capability to integrate other IP services
with reduced or no communication costs.

. Total control on every point of street
lights (point to point).

Weaknesses (Internal: actions and
infrastructures)

Some aspects to be improved:

. Need to gain experience on the IP
services integration

. Improve security devices for not

disrupting power supply.

Threats (External: influencers and framework)

. Appearance of new and more
competitive technology.
. Solar electricity use for lampposts.

Solution 2: eco-lighting and smart services

USP: Public lighting is the backbone of the city and can easily support other services reducing

land use and costs.

Strengths actions and

infrastructures)

(Internal:

* Energy savings

« Knowledge and skills in Silfi (design of
the intervention, tendering procedure

D7.5 Report on management models v2

Weaknesses actions and

infrastructures)

(Internal:

Some aspects to be improved:
« Aspect/look of the components

+ Management models of the additional
services (maintenance, responsibility...)
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Threats (External: influencers and framework)

Systems regulations and standards
(video surveillance, light, environmental and

air quality sensors, ...)

Landscape restrictions

Cultural heritage area limits

In general, considering the transition to LED technology, the energy savings are able to support the
management service extension to additional areas. On the other hand, other funding sources should
be also investigated for the different additional services (surveillance, environmental data, WiFi,...):
subsidies could be made available at national/regional level for the implementation of those services
which in the case could exploit the public lighting infrastructure allowing also an improvement of

the lighting efficiency.

San Sebastian - Smart Public Lighting scheme for scale up/replication
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Figure 8.3 - the possible future model for smart public lighting in San Sebastian

D7.5 Report on management models v2

42



* X
*
* *

Project no. 691735
REPLICATE PROJECT e ***

——— Renaissance of Places with Innovative This Project has received funding from the
— Citizenship And Technology European Union’s Horizon 2020 research

REPLICATE and innovation programme under Grant
Agreement N° 691735

i
-

Regarding solution 1, Leycolan should be able to further promote the action and its business model
in other areas but even in other cities.
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Figure 8.4 - the possible future model for smart public lighting

In Florence the extension of the Smart lighting measure is already following the scheme in use, with
the only difference of the financing sources (PON METRO).

In case of extension to other municipalities, for example in the metropolitan area but also outside,
the scheme could be replicated with an in—-house Company or an ESCO selected following the public
procurement procedures. The critical step could be represented by the technical design of the
intervention which is not a standard led installation; the package, including additional services,
needs transversal competences and it is not available as standard offer on the Italian PA centralised
procurement system. Silfi could transfer its know-how and support other companies in the
technical/administrative update starting a new activity.

Another interesting input from solution 2 is that the data collection and storage could be also
managed by the service if some assets are fully in charge like traffic lights and video cameras.
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9. E-mobility

The action consists in enhancing the switch to electric vehicles of the Florence taxi public service
both to increase its sustainability and to promote the electric mobility to city users.

The municipality published a dedicated tender exclusively for e-taxi service, 70 new licenses
dedicated to e-vehicles (on a total project target of 100), with a 25% discount and provided
agreements with vehicles producers for special purchasing conditions.

In parallel, e-distribuzione installed six new Enel Fast Recharge Plus 1G (EFRP) charging stations, for
exclusive use of taxi in public areas identified together with the Municipality and with the taxi
drivers’ association. The stations have been installed in crucial points of the city (near the train
station, the airport and the entrances). The EFRP charging stations are fully integrated in the LV
(Low Voltage) distribution network in a “smart way”, ensuring the security and the stability of electric
system, with the possibility to modulate the current of each charging, thanks to the remotely control
of Electric Mobility Management (EMM) Platform. Through the EMM Platform, all charging stations
are managed in an interoperable way, non-discriminatory access and multi-vendor approach,
thanks to the smart meter technology, thus assuring benefits to the end-user guaranteed by free
market competition.

The full integration of the EVSEs in the low voltage distribution network and the management based
on the EMM Platform provide the possibility to manage in a better way energy flows avoiding
networks overloads on one hand and, and enabling new customer experiences based on innovative
services and solutions in other hand, such as:

- the possibility to identify the closest charging point and reserve it through mobile phone
(Mathema’s app available for taxi drivers);

- monitoring and controlling of charging process;

- load modulation;

- payment of charging directly in the bill, according to the tariff profiles of their own retailer.

This will foster the development of electric mobility without compromising the safety of systems
and the quality of supplying for other customers

Value proposition

In Florence the transport sector has the largest impact, counting for the 34.5% of the total CO:
emissions according to the baseline inventory of the SEAP. What is required is a substantial,
integrated action which makes possible - even in a difficult situation such as that of urban Florence,
congested as it is by commuter and tourist flows - to achieve a significant reduction in the
environmental impact of mobility in the context of the city.
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The municipality is promoting sustainable mobility and in particular e-mobility starting from the
public transport system as tramlines, its own fleet, the e-sharing service, the incentives (LTZ access,
public recharging network, free parking...)

Taxi fleet presents particular needs in terms of autonomy and charging periods while is a powerful
dissemination channel for e-mobility to city users.

174 public electric recharging infrastructures are already available, remotely managed and included
in the open data webpage of the municipality.

Players

Municipality of Florence (project partner), SILFI (third party), e-distribuzione (project partner), Enel
X (project partner), Mathema (project partner), UNIFI (project partner)

Taxi drivers, citizens and city users

Taxi drivers’ association, Mobility APPs providers, e-vehicles producers, energy providers,
multipliers (hotels and restaurants...)

Market analysis: enablers and obstacles

Regarding electric mobility, the three supporting actions foreseen by the Government concern the
recharging infrastructure, the road regulation and the incentives for the e-vehicles.

The National Plan for the recharging infrastructure (PNIRE) has been developed in 2014, updated in
2015 and finally approved and adopted on the 30th of June 2016.

At local level the main planning instruments foresee the promotion of electric mobility (structural
plan, SEAP, Smart City Plan...) with targets for the next decades (to double the already high number
of charging stations at 2050 and to reduce the number of fossil fuelled vehicles at least of the 26%
at 2050). The technical equipment is subject to CEl (Italian Electrotechnical Committee) EN
standards.

There are different kind of incentives available for e-mobility.

At national level, as reported in the framework paragraph, the national plan for e-mobility supports
the development of a widespread and performing infrastructure for the recharge.

e-distribuzione is a DSO, a regulated entity and no regulatory remuneration is provided for DSO in
Italy for recharging infrastructures.

National incentives with an economic value:

- 50% reduction on the cost of insurance, considered by the consumers the heaviest burden;

D7.5 Report on management models v2 45



* X

Project no. 691735 B 3
REPLICATE PROJECT e o *

= Renaissance of Places with Innovative This Project has received funding from the

Citizenship And Technology European Union’s Horizon 2020 research

p—
REPLICAT and innovation programme under Grant

Agreement N° 691735

1
)

- Exemption from payment of vehicle taxes for five years from the first registration
- up to 6.000€ for the replacement of a fossil fuel vehicle.

At local level many supporting measures have been made available to concretize the municipal plan
for e-mobility development and the smart city plan measures about e-mobility and eco road pricing

Local facilitations have been more focused on the topic of circulation:

- Presence of a capillary infrastructural network of public charging stations (free of charge
cost in the first phase - from Feb 2014 to Feb 2017);

- bonus Recharge for existing taxi licences switched into e-taxis

- Freedom of movement of electric vehicles in restricted traffic zones;

- prioritization of the green e-taxi service

- First 70 licences discount (-30%)

- app for fast recharge booking and real time mapping of the public network
Human factor (success factors, opposed sentiments, ...):

The main obstacle from the taxi drivers’ point of view is the high investment for the e-vehicle and
the battery performances.

Counting on a widespread public charging network and a dedicated fast network (and the possibility
of charging at home), the autonomy of the batteries seems not to affect the choice.

The multivendor opportunity offered by the charging network is very important from the users’ point
of view as well as the possibility to recharge all e-vehicles brands on the market.

The app and the possible prioritization of the greener e-service have been discussed and agreed
with the association; the key factor for replicability and the deployment, is the decreasing in fast
recharging infrastructure and e-vehicles costs.

Competitors:

Other typologies of recharging infrastructures are available on a fast-developing market. In general,
the main competitors to fully electric cars are hybrid vehicles and traditional fuelled vehicles.

Main impacts of the measure (economical, environmental, social)

Expected Impact Contribution

Low emission mobility 100 e-taxis means 225.000 litres of fuel saved and -
200 COat/y
Jobs creation 70 new e-licences (and management of the recharging

network after the project)

Technology kick-off Technology acceptance (e-vehicle and charging
system)

Test on wide scale of fast recharging to be replicated
at metropolitan and national (Eva+ project) level
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Management model:

Economic costs and revenues:

Infrastructure: For the 6 fast recharge stations the total budget of e-distribuzione was around 0,37
M€ (0,24 M€ of EU contribution, 70%). e-distribuzione has an annual operation expenditure for the
licensing of EMM system, a platform to remote control the fast recharging infrastructures.
Additional construction works have been financed by the municipality to set the recharging areas.

Taxi drivers: The fee for the new 70 e-licences was of 175.000€ (-30% discount compared to a
regular licence of 250.000€). The average favourable cost for the e-taxi within the project has been
about 18-25.000€. The electricity tariffs for the recharge belong to the different contracts because
the technology allows a multivendor offer; the market in this sector is under fast development and
the offers  (https://www.arera.it/allegati/elettricita/schede/TariffePrezziRicariche_st.pdf ) are
usually on consumption basis, but there are also some more convenient flat rates per month, with
a range for kWh from 0,26 to 0,50€.The App is free for users.

Management model scheme in use:

Hereafter is reported the scheme in use in Florence for the e-taxi action: the municipality is the
project promoter who started the process introducing new e-licences and facilitations also linked
to agreements signed with providers.

e-distribuzione, as DSO, is testing the innovative technology providing the fast recharging stations
connected with its Smart Grid and remoted controlled by the EMM system.

Taxi drivers could benefit from several discounts, from a new eco-service for the market and of
possible costs savings for fuel and vehicle management.
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Figure 9.1 -the model in use for e-taxi fleet in Florence
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In Bristol public transport services and dedicated cycle routes connect the district with the city
centre. There are limited mobility options for journeys connecting to existing public transport
routes (e.g. to Southmead hospital or the Filton and Severnside Enterprise Areas) and no motorised
options for the last / first mile of journeys for those who are mobility disadvantaged.

An electric taxi (Hackney) “WeGo” will provide highly convenient, personalised ‘A-to-B’ journeys in
a shared vehicle, offering new levels of service at an affordable price.

WeGo is both on-demand such as a connection to a rail or coach service or a trip, and events-based
services, with passengers/event organisers booking transport to-and-from community events,
clubs or “events”. Organisers book the vehicle and then either passengers or event organisers
book the passenger journeys. (They can also cancel journeys.) Once booking has closed (one hour
before departure), passengers are texted their exact pick-up location and time. Passengers can
monitor the real-time progress of their vehicle on an online map and receive an alert when their
vehicle is a few minutes away. The price is £1 each way, payable online or in cash to the driver.
Passengers will be able to book WeGo alongside the event it is serving, e.g. a link to book on the
Eventbrite events platform or a link to book on a connecting rail service. WeGo improves mobility
and helps combat loneliness and social isolation.

Value proposition

Ashley, Easton and Lawrence Hill have the lowest levels of car availability in the city with 46% of
households with no car (many of the properties in the area are flats) and the Bristol average being
29%. It will offer a point-to-point sustainable and affordable mobility service for those who
currently lack one, thus improving access to places and life opportunities.

Indirectly, the action aims to also help target perceptions of air pollution problems and noise
from traffic (highest in the city) and will contribute to reduced CO2 emissions.

Players

Bristol City Council with its Transport Service, Esoterix Systems Ltd (project partner), Route Monkey
(project partner), Electric Hackney Taxi.

Citizens and city users

There are several entities that will be involved (but are not individually critical to the deployment of
the solution) including:

- Local community groups and centres

- Public health providers
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- Public sector employers who can promote the service to employees and administer fares through
salary sacrifice.

- Vehicle manufacturers or leasing companies

- Private sector employers who can promote the service to employees and administer fares through
salary sacrifice.

Market analysis: enablers and obstacles

The legal framework influencing this measure concerns the need for the drivers of the Buzz services
to be licenced as ‘private hire vehicle’ drivers, one of two forms of taxi licencing in the UK. In
addition, depending on the exact nature of the services, they may need to be registered as flexible
bus routes. The vehicles owned would need to be registered as private hire vehicles or buses, and
the operators would need to comply with the legal requirements of being a taxi or bus operator,
which concern variously depending pun the bus and taxi legislation, responsibilities for the vehicles
being roadworthy and the operator being professionally competent and financially solvent. The Buzz
business model also seeks, where possible and appropriate, for any commuters using the service to
pay by salary sacrifice from their gross salary, as if they are taxpayers this reduces the amount paid.
Tax authority rules (Her Majesty’s Revenue and Customs) govern the use of this practice.

Operators of services which meet the legal definition of ‘local bus services’ can claim Bus Service
Operator’s Grant, which is usually paid as a subsidy for fuel costs incurred.

the key success factors have been detected in:
—-understanding the potential demand across the area and across the time of day
-ensuring the service is affordable (more comparable to a bus fare than a taxi fare)
Message: make this: 1) Accessible — for everyone

2) Sustainable — ecologically & financially

3) For the benefit of the community
Sentiment: “intervention fatigue”

The main obstacles are

. Raising awareness of the service to all those who might use it.
. Encouraging car users to try a new mode of transport.
o Difficulty accessing the service for those who aren't online.

Another company ("Slide Bristol") has started operating on-demand shared mobility services in other
parts of Bristol but they don't operate in the target area and their fares are more expensive than
those the project is seeking to deliver. This service ceased in December 2018.
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Main impacts of the measure (economical, environmental, social)

Expected Impact Contribution

Better Access to training and Providing sustainable transport to-and-from employment and
employment education or transport hubs from which they can reach those
destinations

Change transport behaviours Reduce the need to own / use a private car, particularly for the
first/last mile of longer transport journeys and relatively local
trips to retail & leisure facilities

Mitigate climate change Reduce CO:2 and NOx for the journeys undertaken using the
minibus.

Management model:

Economic costs and revenues:

It is proposed that two vehicles will be leased by Esoterix for £16,000/month. The principal other
costs will be labour (typically a 40-50% share of bus or taxi operational costs), energy/recharging
costs, vehicle stabling costs, and insurance. Revenues will be up to £120,000 per operating vehicle
per annum.

Management model scheme in use:

The municipality is the project promoter while the service is operated by Esoterix. The supporting
travel planner is delivered by Route Monkey.
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Figure 9.2 - the model in use for the e-bus service in Bristo/
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Implementation of 12 electric bikes in corporate, community and public sector settings in the Bristol
project area. The bikes are housed and charged by the organisations. The bikes are serviced and
maintained by Co-wheels. Each bike will have a bespoke tracking unit installed and managed by
University of Bristol. The option also exists for the bikes to be integrated into Co-wheels online

booking system.

Value proposition

Enabling greater sustainable and active mobility Increasing health & wellbeing Enabling better access
to employment Reducing congestion and carbon emissions Breaking down barriers to active and
sustainable travel.

The e-bikes will also enable better access to clients in the course of work, with improvement in the
way employees carry out their job.

Players

Public: UWE, University of Bristol, Bristol City Council, OLEV, Energy teams.
Private: Co-wheels, Sustainable Travel Solutions (STS).

Ashley, Lawrence hill and Easton Neighbourhood Partnership area residents, businesses, public
sector and community organisations

Market analysis: enablers and obstacles

There are no legal enablers for using e-bikes. Planning permission is an essential element in placing
cycling infrastructure in Bristol.

There are financial enablers such as a significant reduction in costs for businesses in comparison
with pool cars and paying mileage for staff to use their own cars.

¢ Knowledge of the area - consider whether the scheme is suitable for the target area by looking
at the demographics. Will people living in the area make use of an e-bike scheme that has a
greater cost than a conventional pedal bike scheme? Also look at whether there are organisations
operating in the area that would benefit from e-bikes for whatever reason (cutting carbon, health
& wellbeing, facilitating regular short journeys, cost savings etc)
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e Knowledge of the market - consider the existing and upcoming schemes in the area. It is
important to be competitive.

e Ease of use - create a model where the client has to do as little as possible (e.g. provide regular
service and support package, integration of bike onto booking system etc)

e Customer Service - Build relationships based on trust and respect - offer clients a trial period
with the bikes and make sure that you are prepared to signpost potential clients to other options
if the e-bikes are not for them. Make sure that you provide a support package that is prompt,
responsive and effective with the aim of keeping people cycling (e.g. provide a courtesy bike if
you need to take a bike away for repairs).

e Quality bikes — do not opt for the cheapest bikes as these will cost you more in the long term
through maintenance and support. Use a quality mid-range e-bike from a reputable
manufacturer and ensure that elements such as warranty and technical support are sufficient to
cover the bikes when they are being used in a public scheme.

Competitors:

It must be mentioned that the introduction of a dock less bike hire scheme in Bristol soon after the
start of the project had the impact of changing the market completely.

Main impacts of the measure (economical, environmental, social)

Expected Impact Contribution

Social inclusion improve access to sustainable and active transport options by
providing access to cars and e-bikes without the expense of
ownership

Change transport behaviours: acting as a catalyst to making more trips by cycling, walking

modal integration and/or public transport. This in turn will make steps towards
locking in behaviour change and cultural change for both
individuals and organisations.

Mitigate climate change The CO: saved is estimated about 0.36t/y per bike.

Management model

Economic costs and revenues:
Co-wheels are trialling two versions of a business model for this scheme.

Firstly, there is the ownership model where Co-wheels purchases the bikes and works with a partner
organisation to provide the service and support package. For this, Staiger Sinus BC30f electric bikes
were purchased through Raleigh UK Ltd with two years warranty. Co-wheels have been working in
partnership with Sustainable Travel Solutions Ltd (STS), a Bristol based company specialising in
supplying and supporting businesses and public sector organisations with bicycle fleets, for
provision of the servicing, maintenance and support for the bikes. As the bikes run on a Bosch
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system, it was essential that STS were Bosch trained and certified to enable swift diagnosis and
resolution of any technical issues relating to the bikes.

To prepare the e-bikes for deployment, puncture proof tyres and cycle panniers are fitted, a D-lock
is provided, and a pre-deployment inspection is conducted.

Once deployed, STS provide basic quarterly services, a full annual service, maintenance and repairs
relating to wear and tear, and emergency call-out support (Mon-Fri 9-17 excluding bank holidays).

Each bike is replaced with a new bike after two years of use. In the event of a bike being stolen, this
has been replaced with a Raleigh Motus e-bike due to its similarity to the Staiger and its faster
availability through Raleigh.

Secondly, there is the e-bike lease model where Co-wheels leases the bikes from a ‘one stop shop’
that provides the full service and support package in addition to the bikes. For this, Co-wheels has
been working in partnership with STS, who provide the bikes and the service and support package
all together. The reason for trialling these two models relates to cost and convenience.

The table below shows the cost comparison, based on a two-year contract:

Purchase* Lease*

Bike cost £1083.34/ €1,213.34 + VAT £1995/ €2,234.40 + VAT
Service & support £720/ €806.40 + VAT Included

Puncture proof tyres £74.64/ €83.60 + VAT Included

D-lock £30/ €33.60 + VAT Included

Panniers £75 / €84 + VAT £75 / €84 + VAT

PDI check £20/ €22.40 + VAT Included

Insurance £120/ €134.40 Included

Total £2122.98 /€2,377.74 + VAT £2070 /€2,318.40 + VAT

*Using official conversion rate of 1.12EUR per 1 GBP for November 2018.

D7.5 Report on management models v2 53



é Project no. 691735
A =
P 7 REPLICATE PROJECT
== Renaissance of Places with Innovative
—_— Citizenship And Technology

REPLICATE

Management model scheme in use

* X
*
* *

*
* oy K

This Project has received funding from the
European Union’s Horizon 2020 research
and innovation programme under Grant

Agreement N° 691735

. . . 4
Bristol— e-bikes scheme in use 22 2
Citizens
F 3 :
G(\db o Taxes
S b3 |
& £
.Q\Q
. € o Monitoring results . Public funds
() H (=~
@ Sustainable = Grant (REPLICATE _—
- > . . ™ .y
3 travel 'g _§ EIEE funderpeiey _, regional..) —
g solutions | Smart mobility R _—
v ..?4___’ . Information
-.:I: (=) Money
W % ‘E /?O/-,;, Services
£|2 UoB, | Grant
58 UWE
dutﬂ
3 /
Grant
Technology ) CoWheels
Producers = »
bikes

9.4

Figure 9.3 - the model in use for the e-bikes service in Bristo/

First scale up SWOT & USP analysis

The SWOT analysis:

Solution 1 e-taxi fleet and fast recharging infrastructure

USP: e-TAXI: a green taxi is catchy for smart users, urban friendly (no noise and pollution) and

it is cheaper for the owner.
Fast recharge: the fast recharging infrastructure is what any e-driver dreams about.

and

Weaknesses

(Internal: actions and

Strengths

(Internal:

actions

infrastructures)

infrastructures)

Taxi operational needs fulfilment (fast
recharge)

Lower operational costs and incentives
for e-taxi drivers

Low emission mobility promotion

Smart grid potential exploited
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Some aspects to be improved:

Administrative iter for the building
works and the location of the

recharging stations
Public room for the recharging areas

Investment costs (both the
recharging infrastructure and for the e-

for

vehicles)
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and Threats (External: influencers and framework)

. technologies (vehicles, batteries and
recharging stations) and their fast upgrade

. drivers’ skills (training for the recharge)
. impact of e-mobility on the grid

. impact in the restricted areas

Solution 2 smart mobility service “WeGo”

USP: advantages of a shared public service (in terms of energy efficiency) with the flexibility close
to the user experience of an exclusively-used taxi service.

Strengths and

infrastructures)

(Internal: actions

« Transverse and flexible route option.

« ICT supporting infrastructure (real time
position, website, app,...)

Opportunities  (External: influencers and

framework)

The service will scale with success - the routing
and scheduling will be efficient for larger
demand and larger numbers of vehicles.
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Weaknesses (Internal: actions and

infrastructures)

Some aspects to be improved:

- Data analysis of service and travel
patterns

« Demand prediction

« Intelligent routing & scheduling

Threats (External: influencers and framework)

. Possible conflict with existing public
transport or private hire operators. Esoterix
may begin to subcontract journey delivery to
other existing operators.

. Low revenues and no supporting

facilitations
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Solution 3 e-bikes

USP: e-bikes can break down barriers to active and sustainable travel reducing congestion,
energy & emissions and sedentary without ownership problems

Strengths (Internal: actions and Weaknesses (Internal: actions and
infrastructures) infrastructures)
e Existing booking system (car club) « Maintenance service reliability

«  Reduced costs compared to cars + Monitoring system development and
« Municipal sustainable mobility policies data storage

* Modular design
and Threats (External: influencers and framework)

Opportunities  (External: influencers
framework)
« Externalities (health, trips time in - Bike sharing service competition

traffic,...)
+ intermodality

The possible scheme for replication:
The replication model of the e-taxi and fast recharge action will see e-distribuzione as DSO/grid
manager and another player as recharging network manager.

. . . &
Florence — e-taxi fleet & Fast recharge scheme replication 'S ¥
Citizens REPLICATE
Sponsor -g Taxes -
(market) b ‘gﬂ I
g £
Energy * = 3  National in_centives (tax
Energy ©  Taxiowners Better mobility L T e —
provider (companies) * insurance costs, PNIR
1 costs i i /D incentives,..)
ok, :
- Reduced Licence, . Ry . [] | | ||nformation
; Ver.‘:jdes licence fee | [facilitations g e [ | | Q‘l‘iv“‘j‘;s
providers . public network (Mathema) R |
Othermun. ~— % — —— 72— —H— | ||
s Better mobility [
Grid manager g £
G . 4 Management
(e-distribuzione) on g 3 g I :
\ 2 ’S or : I
Technology > Recharging network 1
provider  Recharging technology, operator R
management system Better mobility
Figure 9.4 - the possible future model for e-taxi fleets
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D7.5 Report on management models v2
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The facilitator could be any other municipality or group of them (starting from the metropolitan area
to widen the service) and there could be also an external sponsor (linked to tourism sector or energy)
supporting the investment costs or the communication/promotion. Externalities should be taken
into account to understand the possible involvement of sponsors and the commitment of the city
itself. The approach with the municipality as facilitator signing agreements with the different
stakeholders could be replicated also for other kind of fleets.

In solution 2, it is intended that demand for the service will develop so that in the replication phase
WeGo will operate in a broadly similar manner (although learning from the project experiences) the
changes except for the REPLICATE funds which will be no more necessary: the e-WeGo service should
be self-standing and the travel planner development s