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1. Executive Summary o

Ll

The main goal of mySMARTLIfe project is to develop an urban transformation strategy implemgaiing
different interventions in three lighthouse cities in the fields of energy efficiency, electric mobility, anglCT
platforms to support these and other European cities in the transition from traditional cities to smart @Res.
This deliverable, which is part of WP6: Replication Strategy, is dedicated to analyzing and understanding
the specific business models that each follower cities —Palencia, Bydgoszcz, and Rijeka— could impltﬁent
to replicate the main interventions of this project. Ll

This deliverable starts analyzing the importance of business models and the public value related and crgsyed
to and by them, paying special attention to innovation in business models. The authors carefully pres he
Value Creation Ecosystem (VCE) and City Model Canvas (CMC), which will be used to develop the regjired
analysis. Both tools are key to develop the city business models —which are completely differen&om
companies’ business models— and to describe visually how follower cities create, deliver and capture&ue
for their citizens offering new smart solutions.

In the second part of this report, the authors and follower cities of mySMARTLife project analyze thegiyost
promising and interesting smatrt city interventions —taking into account, of course, the particularities olghch
city— they planned to replicate at the beginning of the project. Developing the value chain and city busiss
model of each intervention, authors and follower cities are capable to understand how to organizqudbeir
resources to develop the interventions with a sustainable development approach in terms of social inclygpn,
environmental protection, and financial viability. )

Finally, the third part of deliverable present the key elements of public procurement innovation whidtan
help municipalities to move from resource and output-driven service procurement practices to@rds
procuring outcomes and values. Moreover, the deliverable shows the Finnish experience in this field.

THIS DELIVERABLE HAS

A
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2. Introduction e
Ll
XL
2.1 Purpose and Target -

The main objective of this deliverable is to develop city business model, which are completely differen#lfom
companies or other type of stakeholders, for different interventions of follower cities. The research teafled
by ESADE Business School, has concentrated its efforts on analyzing the most promising interve@yns
according to different studies developed in lighthouse cities and the availability and interest of Palgnkia,
Bydgoszcz, and Rijeka. The interventions under analysis are presented in table 1. >

Table 1: Smart Actions considered for the follower cities in the studies of WP6 o

Actions considered

District Heating with biomass in public and private buildings <

Palencia | Electric Vehicles for municipal services fleet w

Energy Monitoring of public buildings o

. : . . -

E-mobility (E-buses, public charging station, EV) wl

Bydgoszcz | PV in public buildings >=

Smart lighting system -

O

Rijeka Smart metering and smart data management 2

Smart public lighting (7,

XL
One of the main objectives of the project is to ensure the replicability of the smart interventions, consid&ing
a long-term sustainability in terms of social inclusion, environmental protection, and economic viabilityashis
deliverable is useful to understand how cities can create, deliver and capture value offering new sm ity

services to their inhabitants. o

In order to study this particular type of business models, follower cities and the research team useddds it
was done by lighthouse cities, two business tools developed by ESADE Business School as a part &his
research project, the Value Creation Ecosystem (VCE) and City Model Canvas (CMC). This syste?ptic
approach ensures an accurate analysis of each intervention. Ll

This paper is divided into eight sections. Having outlined the aims of the research and its significance Hhis
section, section 3 will present a review of the literature on business models and innovation!and
methodologies used to develop this study. Section 4, 5 and 6, will present the business model analygs of
the smart city services of mySMARTLIife project follower cities, Palencia, Bydgoszcz and Ruaka,
respectively. Section 7 presents the key elements of public procurement innovation, which will be key in the
near future to offer better smart city services. Finally, the conclusions will be presented in Section 8.

A
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O
L

Table 2 depicts the main contributions from participant partners in the development of this deliverablegy

Participant short name

Table 2: Contribution of partners -

Contributions

ESA Overall methodological development. In close collaboration with follower .IJ
cities, analysis of each intervention. Redaction of the deliverable. .>
CAR Coordination of partners. y
NBK Coordination of partners. oc
Analysis and validation of business tools and cowritten the analysis of the b=
PAL , : - o
three intervention of Palencia.
Analysis and validation of business tools and cowritten the analysis of the
BYD : .
three intervention of Bydgoszcz.
Analysis and validation of business tools and cowritten the analysis of the
RIJ . . . LLl
intervention of Rijeka. "I
VTT Sharing experiences in funding schemes and redaction of subsection 7.2 £
-
LLl
2.3 Relation to other activities in the project :
The following table depicts the main relationship of this deliverable to other activities (or deliver

developed within the mySMART Life project, which should be considered along with this document for f
understanding of its contents.

D2.1

Table 3: Relation to other activities in the project

This deliverable has provided the baseline information of Nantes
demonstrator area.

HA

D3.1

This deliverable has provided the baseline information of Hamburg g
demonstrator area. S

E

D4.1

This deliverable has provided the baseline information of Helsinki =
demonstrator area. -

D1.7

This deliverable will find out what is the needed ecosystem (key drivers) for §
big players to replicate their participation in other areas of the city or other‘

cities.

DELI

D1.8

This deliverable will find what are the elements that can help the development
of ecosystems for SMEs, star-ups and local economy.

D1.9

This deliverable focuses on the study of innovative business models in the I
project (procurement, crowdfunding, leasing on innovation, RES, ESCO
models, etc.) to understand how they work and can be replicated.

D6.8

Replication Plan of the City of Palencia.

D6.9

Replication Plan of the City of Bydgoszcz.

D6.10

Replication Plan of the City of Rijeka.

D8.3

Technology and market supervision activities

s)

@er
(Vs

A
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3. Business models e
Ll
3.1 Business Models: sense and usefulness |:I—:

During the last 20 years, the business model concept has gained prominence until its consolidationrgan
essential element in the development of a product or service by a private company. The first refere of
this concept is found in Drucker (1994) although in this case the author speaks about “theory of Busigss”
in order to answer questions such as Who is the customer and What does the customer value? Mapidtta
(2002), who is considered one of the first relevant experts in this field, complements Drucker (1994) sp3ing
that business models are stories about how companies work and they usually answer the foll@ng
questions: How do we make money? What underlying economic logic explains how we can deliver vagye to
customers at an appropriate cost? Such rationality is summarised in the magic triangle of business mggels
presented in figure 1 (Gassmann et al., 2014).

What do we offer to
owr customers

Value Proposition

Revenue Logic Value Chain

MHow da we How do we produce
D the offering?
create value/ he of fering
Mow are our custome s ?

Figure 1: The magic triangle of business models
Source: Adapted from Gassmann et al. (2014)

ABLE HAS NOT YET BEEN AP

But what really is a business model? According to Osterwalder et al. (2009) a business model is a raticq@glity
that explains how a company creates, delivers and captures value Figure 2. Magretta (2002) statebldhat
business models are for manager the equivalent of the scientific method for researchers, declaring thaP®oth
begin with a hypothesis that must be validated with a test, and that can be revised if necessary. Ijhat
sense, Seelos (2014) explains that the implementation of common frameworks helps in explaininglahat
works and what does not work to create value in each specific business.

Taking into account that business models are based on hypotheses, another key aspect is testirﬂhe
solutions before their scale-up, as done in the mySMARTLife project and in the other lighthouse propets.
This increases considerably the chances of success, because organizations are capable of fixing pro S
that they could not imagine that they had to face (Wynn et al., 2009). Sometimes companies do not have
the capacity to learn through the validation process, and they remain stuck in a business model that is not
able to mature or reach the market successfully, which is certainly a pity.

Deliver Capture
Figure 2: Rationality behind a business model

A
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Nowadays, according to Reuver, Bouwman and Haaker (2013), the most prominent and popular tdedfor
practitioners to design business models is the Business Model Canvas (Osterwalder et al., 2009). Budirbss
Model Canvas (BMC) is based on nine building blocks (figure 3) that covers according to its developekkkhe
four main areas of a business: customers, offer, infrastructure and financial viability. Planellas andXZuni
(2015) state that the BMC allows to analyse the equilibrium between the nine blocks, giving a hiptstic
business idea. A new business could be the result of introducing a single innovation in any of theyaine
blocks, such as a new revenue model, introducing a new partner or a new type of customer relationsigi

: o

-— - & — — m
>

@)

oc

(= 18

(o

| <

o e 2

L

L

(aa]

-

¥ 4 3 L

S=

=

@)

Figure 3: Business Model Canvas Structure (Osterwalder et al. 2009) 2

In general terms, most business models focus their attention on just one firm. However, it is also imp®fi#ant
to draw attention to the whole set of activities performed by the third parties (partners, suppliers, custorfs).
Without these actors, the focal firm would not be capable to run its business, as shown by Zott andBamit
(2010). Any business model should define the entire ecosystem of activities creating, deliveringggnd
capturing value. It means that it is necessary to describe accurately the actors needed, the activities cawlied
out by each of them, the connection among actors (the sequence of activities), and finally the type of @ue
captured by each actor. The reader cannot forget that everything happening within the value chaif&f a
business model will affect the rest of firms involved in it although it is not under their control.

At this stage, it is important to highlight that a business model is not a business plan. Many times I.I-Ise
concepts create confusions among readers. In fact, a business plan tries to demonstrate the bu SS
model, estimating the financial viability of a business, paying special attention to the cash flow, profitg or
loses. It is also important not to confuse strategy and business models. Casadesus-Masanell and rd
(2010) explain that strategy refers to the choice of how the company interacts with competitors in the market
place, while the business model is the logic by which the company creates value for its customerﬂnd
stakeholders. However, it is true that, according to Demil et al. (2015), business models lie at the intersgfTion
of strategy and entrepreneurship, reinforcing the connection between both fields, suggesting a more cjpairal
place for customers and emphasising the importance of the pilot implementations.

3.2 Public Value and Business Models

The concept of public value was originally described by Moore (1995), where the author states that the
public sector should have the role to create public value as the private sector should have the role to create
private value. This particular type of value describes the contribution of organizations to society. It is
supposed that this value addresses citizens and other stakeholders concerns, as it could be environmental
protection, security and safety matters, social inclusion, energy poverty, equity, quality of life, etc. Public
value is created when the goods and services offered to civil society are greater than the cost of producing
them. Public authorities should consider the benefits and costs of public services beyond the private
paradigm, where every action is assessed just by its profit.

In many cases, public institutions have to finance the public value production and delivery through public
taxes, because the process is not sustainable by itself. In other cases, donors finance it. For this reason,
public value is usually measured by non-quantitative variables. But this does not mean that these
measurements are subjective or ambiguous. In order to deliver this public value, cities need to have
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democratic legitimacy, which will imply having citizens’ support and operational capacity (resources in $edms
of budget, infrastructure and knowledge), as presented in the strategic triangle (figure 4) proposed by Wbre
(1995):

APPROVED BY THE

Figure 4: Strategic triangle for producing public value (Moore, 1995)

As a society, we cannot neglect the production and delivery of public value. Public administrations sﬁjld
conceptualize how they articulate their activities or resources for offering public services as te
enterprises do through business models. In this regard and according to Williams & Lewis (2008)
managers should use private sector tools for ensuring a holistic and accurate analysis. Duggan & Moon
(2008) remark that business models are strategic tools that can help public administrations on ma

their activities and resources through which they offer public service to their citizens, fulfilling e|r
democratic mandate. According Pardo-Bosch, Cervera & Ysa (2019), using business models, public
organizations understand the logic of how they offer value, to whom they offer it, and how they can s aln
it over the long term. They can use it because the value proposition - a business model’s central ele

does not necessarily have to be defined by profit, it can be defined just by social and environmental be |ts
In fact, as shown by Seelos & Mair (2005) and Yunus, Moingeon, & Lehmann-Ortega (2010) other nonmoflt
organizations or social enterprises use business models to analyze their services production.

On its transition from a traditional city to a smart one, the Municipality needs to use tools for articulatn;the
logic of how it creates value for and with its citizens and companies in the long term, as an essential ru.l of
its global strategy. This is the only way through which the Municipality will be capable of mtegraﬂra he
improvement of very different public services such as energy use, healthcare, mobility, or education <%ng
others in a global and well-articulated systemic vision (Lataifa, 2015).

3.3 Innovation and Business Models

There is a broad consensus about the fact that innovation is central for organizations (public and presate)
success, as well as a driver of economic and social progress on a national level, as it increases prod ity
and efficiency. Many governments view innovation as an essential axis of growth and sustainable str Y,
especially in our current context, where they are facing many challenges including the economic dowmturn,
climate change, and the scarcity of resources (Doradova et al., 2013). Innovation comes from inn@re,
which in Latin means action or effect of becoming new or renewing. OCDE (2005), in its Oslo manual, Sgttes
that “an innovation is the implementation of a new or significantly improved product (good or servigess or
process, a new marketing method, or a new organizational method in business practices, workplace
organization or external relations”. Just those innovations that are feasible, desirable and viable will be
consolidated in open market.

The introduction of an innovation, which is the result of research and development processes, represents
an improvement of performance and allows organizations to achieve a competitive advantage. Porter (1990)
states that the innovation process can be neither understood nor separated from the strategic and
competitive environment of the organization. Although innovate is risky — more than many other activities
developed in enterprises - since it usually needs many resources used in activities carried out without
previous experience and several times it fails on its objective. Nevertheless, innovation is key for ensuring
a sustainable future.

While many organizations pay a lot of attention, dedicating important resources and assets, to explore new
ideas and technologies, they often miss the opportunity to change, modify, and improve the business model
they use to introduce these new technologies to the market (Chesbrough, 2010). Today more than ever,
innovation must include business models, rather than just technology (Chesbrough, 2007). In fact,
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Chesbrough (2010) states that a great business model supporting a mediocre technology could beabre
successful than a great technology exploited via a mediocre business model. According to SkarzynsH'&nd
Gibson (2008), some of the most relevant innovations in the business arena come from business rddel
innovation. =X

Business model innovation could be understood as the implementation of a new business modeIIFan
existing industry, by introducing any effective variation in any business model element which would Ean
to apply a new way to create, deliver or capture value that provides advantages in comparis® to
competitors. Borrowing words from Mitchell and Coles (2003), we could also state that: "When a conf@pny
makes business model replacements that provide product or service offerings to customers and end-iders
that were not previously available, we refer to those replacements as business model innovations." F3ure
5 presents the different components of the business model that could be modified creating a business ({Qdel
innovation.

Product or

Revenue model
services offering

segments

Customers ’

Value Chain

I i
(Internal & extermal) ’ Cost Made! ‘ | Organization

Figure 5: Possible targets of business model innovation
Source: Adapted from Lindgardt et al., (2009)

ket
rs
to
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There are different drivers of business model innovation. Public authorities need to respond to
conditions, especially in high changing environments. They must be dynamic. One the most relevant
of public services innovation, according to Christensen, Johnson and Kagerman (2008), is the chal
serve a large group of potential citizens who are not attended because existing solutions are too exp
or complicated for them. This is a clear example of product democratization.

3.4 Business Model tools for strategizing a smart city

ELIVERABLE HAS NOT YET BEEN APPR

As the reader can see along this section, any public manager willing to develop essential smart sepmges
needs to know two significant things: the chain of actors that produces services for their citizens; and Inside
this chain, the logic of how his/her Municipality creates, delivers and captures its part of value.

In this research project, the team led by ESADE Business School has used the following tools in orgto
describe and understand the selected pilot interventions: the Value Creation Ecosystem (VCE), and the City
Model Canvas (CMC).

3.4.1 Value Creation Ecosystems (VCE)

Pfeffer and Salancik (1978) and Johanson and Matsson (1992) state that companies (public and private)
must work with other companies, establishing solid value chains (Cristopher, 2016), in order to produce
products and/or services because they are not capable of carrying out all the needed activities by
themselves. Each actor increases the value of the product and/or services along the value chain, and just
for that, each actor can capture part of that value (Lepak et al. 2007), which in many cases, and according
to Agandofia (2011), goes beyond economic value. Urzmetzer (2016) explains that the relationship
established by the actors participating in the value chain is based on coopetition, which is the particular
combination of cooperation and competition.

In order to build up the ecosystems that develop smart city services, the authors propose to use a tool that
they call Value Creation Ecosystem (figure 6). This tool is based on the theory presented in Shapiro (2001),
where nodes (actors) are connected to a network. Each actor can be connected to as many nodes as

A

This project has received funding from the European Union's Horizon 2020 SMART

research and innovabion programme under grant agreameant Mo 731297, Lle-‘



Page 16

necessary. For each relation of a node A (actor A) with a node B (actor B), two links are generated.ﬁdne
from actor A to actor B (in blue in figure 6) which indicates the value that actor A creates for actor Bednd
another one from actor B to actor A (in yellow in figure 6) that shows the value that A captures fradd its
relation with B (this would represent the payback).

T ® @ @& &

S1ASEMOLDES 1 STAmp e ne 2 STASTWOA TSR § STAATHOLDES & KITTEMNG

STAKEORDER 5

-~
VALLE MOsOsTon

rar s * »
X STARENODER & :‘:‘:"L:

Figure 6: Value Creation Ecosystem

Drawing the value chain is a key activity for explaining the following ideas:

E HAS NOT YET BEEN APPROVED BY TH

e The actors needed along the value chain.

e The value delivered and captured by each actor and its impact on the whole ecosystem ofglue
creation.

e The interdependences created among actors.

e The actor (final user) that receives the whole value at the end of the chain.

3.4.2 City Model Canvas (CMC)

According to Timeus, Vinaixa and Pardo-Bosch (2020), the City Model Canvas is a framework thﬂ:ity
councils can use to articulate how they expect to create and deliver value in an economgly,

VERA

environmentally and socially sustainable way through smart services. The CMC (figure 7) is based on
Business Model Canvas (BMC), replacing several blocks of that canvas for other ones more related to lic
services and introducing a triple bottom line, where cities must assess the sustainability of their serZes.
Using it when cities define strategies for their future services, public managers will be capable of assdeeing
from a holistic perspective the net balance of their policies and actions.

This tool emphasizes that the transition from a traditional city to a smart one should be based on solving
environmental and social problems rather than just addressing economic challenges, which, obviously, also
have to be taken into account. This is important to ensure that smart services actually serve to alleviate a
particular need of the population and are not just being implemented to follow a trend or satisfy corporate

interests.
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value to the

8. Key infrastructure

are created and what
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What sources of revenue for the city do the pro;b&'éd services
provide? What other sources of revenue does th y have?

What costs will the creation and delivery of the proposed services
entail?

11. Environmental cost
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12. Environmental benefits
What negative environmental impacts can the proposed services

cause? What environmental benefits will the proposed zmes deliver?

AS

13. Social risks 14. Social benefits

H

What social benefits will the proposed serviceslldng about? For
whom will these benefits materialise?

What are some of the potential social risks that the proposed service
entails? Who is most vulnerable as a result?

BL

Figure 7: City Model Canvas (Timeus, Vinaixa and Pardo-Bosch, 2020) E

CMC is composed of fourteen blocks (B), divided into four main areas: value proposition, which is com&ed
of Mission Statement (B1) and Value Proposition (B2); delivering value, which is composed of Beneficigties
(B3) and Buy-in & support (B4); producing value, which is composed of Deployment (B5), Key partnesedips
(B6), Key activities (B7) and Key infrastructure & key resources (B8); and triple bottom line, wh is
composed of Budget costs (B9), Revenue streams (B10), Environmental cost (B11), Environmental b its

(B12), Social risks (B13), and Social benefits (B14). %)

Mission Statement. It is a short declaration of the overall aim that the city wants to reach through itsICity
Business Model.

Value Proposition. It states what benefits are expected from the new smart service.
Beneficiaries. It categorizes who is positioned to benefit directly from the value proposition.

Buy-in & support. It identifies the individuals, groups or entities (such as unions, NGOs or other
governmental organisations) whose acceptance of the proposed project is necessary for its successful
implementation.

Deployment. It presents the actions/projects through which the Municipality will deliver the value
preposition.

Key partnerships: It enumerates the partners that will enable the city to produce the value, offering best
opportunities to access more resources and capabilities.

Key activities. It describes the most important things or actions that city must do to make its business model
work.

A

¥
This project has received funding from the European Union's Horizon 2020 SIHAF?T
research and innovabion programme under grant agreement Mo 731297 L|_fE'




Page 18

Key infrastructure & key resources. It describes the most important assets required to make a budiabss
model work. It can be tangible (physical, human, financial, etc.) or intangible (intellectual), but all oflidem

are essential to create, deliver and capture value. Ll
Budget costs. It describes all costs incurred to operate a business model. |:_:

Revenue streams. It represents all the source of income that city generates from its business model 3&the
value proposition is attractive for beneficiaries, they will be willing to pay the price of acquisition. (a'a]

Environmental cost. It identifies the negative impacts induced by the value proposition, or those gen¢f&ed
during its production and delivering. Ll

Environmental benefits. It identifies the positive impacts generated or induced by the value proposi%w.

Social risks. It refers to negative costs that the smart city strategy can have on a city’s residentgy@nd
communities.

(= 18
Social benefits. It refers to indirect positive impacts of the smart city strategy implemented throu&he
value proposition.

2

THIS DELIVERABLE HAS NOT YET BEE
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4. Palencia’s business models for smart city servicess
Ll

XL
4.1 City description (mySMARTLife project DoA) -

The city of Palencia (figure 8) is located in the Autonomous Community of Castilla y Leén (Spain). Paﬂcia
has a population of 82,169 inhabitants and has a major industry in the automotive sector and agrict®ral
production, but it is mainly a municipality related to the service sector. It is the greenest city, per s@pre
meter and inhabitant in Spain and it is also proud of its historical and cultural background as beirigkhe
settlement of the first University in Spain. >

Palencia is a dynamic city. It has been nationally and internationally awarded (i.e. Google Digital Cit 12
or Spanish most Sustainable City 2010). Palencia is co-founder of RECI Network (Red Espafi de
Ciudades Inteligentes) and it is betting heavily on the energy efficiency, renewable energy and inteffent
transport. At the same time, Palencia is a member of Smart City Valladolid y Palencia, which involves lic
administrations, multiple companies, research centres, universities, associations and everyone who ts
to improve an initiative whose objective is to give, drive, favour and promote the union of Valladolid-Paf@#cia
as main beneficiary and promoter of innovative actions in different technological fields. Ll

’ Avdas

Palencia Barogta

Valeniu

by

- ) >
* CS
Hanal Donge '}. .. O
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Figure 8: The city of Palencia (Spain)

4.2 District heating with biomass in public and private buildings
4.2.1 Description of the action

Initially, this action consisted in the construction of a public District Heating (co-financed by EDUSI fds
and the Municipality). Originally three public buildings were going to be connected to the system and #=was
expected to extend the network once it was in service towards two more public buildings and te
residential buildings. The city council signed a collaboration agreement with Palencia ECO Energias drfor
the exploitation of the DH under an ESCO model (private or private/public).

S DELIVERABEE

The definition of the action has changed during the previous months and finally Palencia ECO Energias S.L.
will be the owner and the constructor of the private DH. The DH includes a biomass boiler plant (30 MW) to
supply thermal energy for DHW and heating to 6,000 dwellings which will be combined with a thermal solar
plant to cover partially the energy consumed by the DH installations.

The DH project will be implemented in two phases: The first phase deploying in one year wants to give
Heating and current Domestic Hot Water service on the first term of 2021 to Campo de la Juventud and
Santiago neighbourhoods (around 3,500 dwellings, 1t phase) and Pan y Guindas, city centre and the
second phase on the first term of 2022, San Juanillo neighbourhoods (around 2,500 dwellings, 2" phase).
The Municipality will connect two of the public buildings originally identified (Public Library and Local Police
Building, located in Campo de la Juventud) using the EDUSI (Sustainable and Integrated Urban
Development Strategy) with a financing by the European Regional Development fund (ERDF) of 50% and
Palencia Municipality of 50%, already provisioned for this action.
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4.2.2 Intervention’s value chain 9

Ll
The construction of a District Heating (DH) is a very complex intervention that requires the participat"iri of

different actors as can be seen in the Value Creation Ecosystem presented in the figure 9. In the Cﬁ of
Palencia, the project pivots around two main actors: the Municipality and Palencia ECO Energias. -
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2E o Ll
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Figure 9: VCE of Palencia’s DH intervention %

These actors collaborate to build a DH that will serve public and private buildings. The Municipality, thygugh
a construction company, will build a DH branch to serve public buildings, meanwhile Palencia Eco En€lgias
will build the boiler and the branch of the DH that will serve private buildings. The Municipality will raggive
money from the EU to reduce the city CO2 emissions and to improve the environment and the air qualfty’, to

do that, they will use part of the taxes paid by citizens, who will be the ultimate beneficiaries &4khe
; ; —
intervention. o0

Palencia ECO Energias will use thermal and biomass energy to provide heating and domestic hot wa{r to
private building owner and to the DH branch operator. Both actors will pay an open market price fq@hat
service. The biomass will be bought to local producers. Palencia ECO Energias could be the DH blkhch
operator but this is something that will be decided through a public tender. This operator will distribute e}rgy
to public buildings and maintenance this branch of the DH according to the conditions stablished [he
public tender. Ll

4.2.3 City Business Model o

The Municipality has defined a business model based on sustainable development that is presented thg,ugh
the City Model Canvas in figure 10. The city wants to reduce CO2 emissions replacing diesel and nekeiral
gas boilers by biomass in three municipal buildings —local police station, public library, and social selmtes
equipment— and 3,500 dwellings.

The value proposition is centered on improving the thermal comfort and decreasing energy costs of public
and private buildings, which increase, for sure, the social acceptance of this solution. The DH will consume
green energy. Moreover, the DH intervention will contribute to reducing the energy consumption and CO,
emissions by 20% and increasing the use of RES in 20%, which are the European 2020 objectives. Beyond
that, in the economic sphere, the DH will create a network of local suppliers and producers of biomass due
to the propagation of these type of projects.

Originally the beneficiary was just the Municipality since three public buildings were going to be connected
to the system but the city council signed a collaboration agreement with Palencia ECO Energias for the
exploitation of the DH under an ESCO model and it is expected to extend the network to 3,500 dwellings in
private residential buildings, so the owners and tenants of these dwellings with fuel or gas boiler collective
heating system will be beneficiaries, too.
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The success of the intervention depends on the buy-in of dwellings owners. The main concerns are u&blly
related to high up-front costs. It is also fundamental to have companies willing to operate this servied as

ESCOs. Ll
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Key partnershaps Koy activimes Value Proposition Buy - & support Beneficsarnes
Palencia ECO Public tendes Impeoving the Owsifion Encrgy
Energias ¥ 'thnmem thermal comfore ownets aperators m
b ok b of buildings Owners of
EUr ot Evaluation & Political suppart prvate (ﬂmos
Commission monitering Education & ¥ Energy cast in fram other wl
waining publc and prvate administratons
s buikdings The it
DH public pr o 4
branch aperator Production ol public '-'m‘ﬂ‘
Key mfrastructure and resources oreen energy Deployments m
Dystribution Netwark y
Opein g ro- | Gfear SO A i o
Admirmstanon financing &
Energy Experts and support schemes
engineers Creation a network Local police <
of local bromass STation
Know-how of producers Z
Financial Institutions public servants
Betice Caion Pbhe Librasy :g:lnm:;wrs Ll
lootprint L
= lnfrastructute - Lquipment = [lectricity - M ance = = m
Budget costs e niction acquisition ]"‘“’""" VKIS
Engimeering Grants from DUSI Taxes for I_
project Warkforce Quality Waste Decommissson programme (EU} CONSUIUCTON pesmits Iu
contral management >
Environmental costs Environmental benefits
Emaronmental Solid waste generated Wh
Impact because of  the filtration of ¥ GHL & CO; ¥ Ast Gaeen energy A Enes
works (short term) beotass combustion OMISH0N pollunon consumption eﬂmmco
Social 1isks Social benefits z
Centrification effect A enveonmental T energy Quadity and
AWRTeness paverty comiort ( n
Figure 10: CMC of Palencia’s DH intervention =X

Regarding the deployment, as it has been already mentioned, the DH construction and operation are dkdled
into two branches. Palencia ECO Energias is in charge of building and operating a DH that initially will §&rve
3,500 private dwellings —with the possibility to expand that network— and the energy production cgater.
While the Municipality is in charge to build the branch that connects the local police station, the public liglary,
and a social services equipment the general DH. Therefore, Palencia ECO Energias, as the promoter fifghe
construction, operation, and maintenance of the DH, is the key partner for the development of this prsiect.
As usual, also the EU is a key partner, acting as a main financial supporter. The Municipality neeces=the
know-how of energy experts and engineers, and the collaboration of financial institutions that coulﬁelp
owners to get funds to pay the initial investments. 0

This project requires, according to Palencia’s Municipality four main key activities. Two public tendeggppre
necessary, one for the construction of the public branch of the DH and another for deciding who will mammage
it. If the winner is not Palencia Eco Energias, it will be necessary to build an agreement between the Eer
and the company who is building and operating the main part of the DH. Once the project runs, eval#ation
and monitoring of buildings —tenants and owners' energy consumption— will help to understand if the
performance is according to the previous expectations. In parallel, the Municipality is launching educational
and training programs for citizens, technicians, operators...which aim is to ensure that people are ready to
understand the intervention and to benefit as much as possible from it.

Regarding the key resources and infrastructures, the support of different levels of public administration
(regional, national, and supranational) is fundamental. The Municipality has defined a financing and funding
schemes that guarantee that the intervention will be finished according to its interests. Palencia counts with
the essential contribution of professionals with large experience, which know-how contributes to define the
solution that has to be implemented according to the needs of each street. The project implies an
intervention on the urban subsoil and public technicians are the ones who must establish the guidelines to
minimize affectations in the network of other companies during construction period.

The main costs of the intervention can be divided as usual into two big blocks: project and construction
costs, and operation costs. In the first block, the Municipality includes the engineering project, with its
planning, the construction of the infrastructure, the acquisition of equipment, waste management cost and
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quality control cost. While in the second block there are electricity prices, maintenance (dost
(materials/consumables), labour costs, tax (fee per year), and insurance costs (fee per year). Finally,%re
will be a decommission cost at the end of the DH'’s lifetime. Ll

The Municipality has received funds form the EU (EDUSI programme) and Palencia ECO Energias ﬁbe
paid for each ton of CO2 avoided (grants from Clima Project). Private owners willing to be connected lo the
DH will have to pay taxes for the building permits. Moreover, the Municipality also believes that there \Ebe
a reduction in the municipal budget allocated for fuel property.

During the construction of the DH (short period of time) there is an extra generation of greenhouse (GHG)
emitted and sound pollution. The major impacts during the operation of the DH are related to the bi ss. On
one hand, the operator has to treat the solid waste generated in the filtration of biomass combustiorkgas, and
on the other the biomass transport from its origin to the biomass plant generates energy consumptiongd GHG
emissions. However, the environmental benefits are majuscule. This Dh will improve the energy efficiggey of the
city and will reduce the CO2 and GHG emissions. Moreover, it will make possible the use of biomass, &hich is a
renewable and indigenous energy source, and cogeneration, with the consequent improvement in glolZ3 energy
efficiency.

The improvements mentioned before will increase the value of the dwellings, situation that could ge te
a possible effect of gentrification. This is something that the Municipality should tackle beforehang,With
public policies. In terms of social benefits, the city should reduce the energy poverty due to the reductpgy of
household’s energy bills, as well as reduce the social differences offering buildings with most quality_and
comfort. L

4.3 Electric vehicles for municipal services fleet and public charging stations >
4.3.1 Description of the action 5

The action consists in the implementation of eleven EV in the Municipality of Palencia to replace combig&ion
vehicles from the municipal fleet. The vehicles acquired consist of seven e-vans for municipal segg¢es
(gardens maintenance, public works and municipal sports) and four motorcycles for the Local Police. F'@EIIy,
the implementation of these EV has been completed with the installation of seven indoor charging pom of
3 kW for the charging of the vans, and other four indoor charging points 3 kW for the Local Police
motorcycles. '-_'I'l

This action has been completed on September of 2019 using the EDUSI (Sustainable and Integrated 0Qan
Development Strategy) with a financing by the European Regional Development Fund (ERDF) of 50%&nd
Palencia Municipality of 50%. (a'd

Ll
Moreover, this intervention incorporates the installation of public EV charging stations. Nowadays thepe\re
thirteen public stations operated by a private entity. However, the idea of the Municipality is to increasshe
network in order to guarantee the availability, accessibility and reduction of range anxiety. wi

4.3.2 Intervention’s value chain ()]

The deployment of EVs and public charging stations (PCSs) is still in an early stage and there is a Ion&ath
to go. PCSs network is key in supporting the EV major adoption. Due to financial constraints, there afhot
many companies willing to install these stations in cities that are not considered as big capitals. This jesthe
reason why nowadays municipalities have to play a central role in the value chain if they want to develop a
robust network in their cities. Palencia’s Municipality has understood what is needed and is playing a central
role in the Value Creation Ecosystem as it is shown in figure 11.

The Municipality is leading by example the project. It is acquiring EVs, which are delivered by a company
that has a strong commitment to Palencia, where it has a factory. The manufacturer through a
concessionaire is in charge of the maintenance of the EVs, taking especial care with the batteries. Moreover,
the municipality acquires charging stations that are installed and operated by a private operator, that runs
these stations through a concession. The municipality is paying the charging stations operator (CSO) for
this public service. The CSO offers the possibility to EVs’ owners to charge in public spaces their vehicles
and it is paid by EVs’ owners according to the energy consumed during the recharge. The energy is offered
by a classical energy provider. The CSO could acquire other stations at its own risk and responsibility. EV’s
owners, at least nowadays, have some advantages offered by the municipality as gratitude for reducing CO:2
emissions and improving the air quality and the environment.
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Palencia is promoting a long-term strategy, and therefore it also considers in the value chain network $adse

companies that will decommission EVs in the coming years. L
The Municipality is financing part of its activity in this ecosystem with its own resources, but it il'ulso
receiving funds from the EU, which is incentivizing the actions that try to generate a positive enviroantaI
impact, as it is in this case.
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Figure 11: VCE of Palencia’s EV intervention L
4.3.3 City Business Model 3

Palencia has built an interesting city business model, which is presented in figure 12, to ensurgshe
deployment of this project. The main objective of the Municipality is to contribute to convincekey
stakeholders and citizens of the benefits of EVs for the city and to contribute to the transformation he
vehicle manufacturing industry in the region.

Palencia offers the replacement of current vehicles fleet that run on diesel and gasoline by electric velfties,
in which carbon footprint is much lower. Doing so, the city reduces GHG emissions to meet the commigggent
with the Covenant of Mayors. Moreover, with the replacement of traditional vehicles by electric onefxhe
Municipality will reduce its investment in maintenance. The installation of Public Charging Stations S)
guarantees the availability, the accessibility, and it reduces the range anxiety of those that do not=meave
private charging points. Finally, as part of its value proposition, the Municipality is developing a car-slIing
platform for EVs. -

There are different beneficiaries of this intervention, starting by the Municipality itself. The EV’s owners will
be also considered as other stakeholders because they benefited from charging its vehicles whenever they
need it. Dynamizing the ecosystem, the usage of the EVs will increase and hence the usage of public
stations, therefore the operator of these points can be classified as a potential beneficiary, as well as
manufacturers. The City Model Canvas cannot forget the citizens, who will live in a better city, and the
entrepreneurs, who could create new business models around EV maintenance and development.
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Figure 12: CMC of Palencia’s EV intervention 2
The implementation of EV needs the political actors' (central, regional, and local administration) sup It
is also fundamental to have the support of potential investors (urban freight vehicles, taxi drivers, te
buses with provincial routes). The drivers of municipal vehicles are important players because they are Xose

who use this new type of vehicles, and if they present resistance, the implementation will be done ggych
more slowly. —

As it has been already mentioned, the Municipality bought eleven electric vehicles (seven vans an ur
motorcycles) in 2019 to integrate them in the municipality fleet. As part of this strategy, the Municip is
incentivizing the deployment of PCS in different neighbourhoods, and it wants to increase the number g ghe

following years as a part of its replication plan.

The Municipality, as it has been shown in the VCE, needs different actors to deliver an efficient eladtric
mobility into the whole city. In that, the EU, the charging stations operators (CSO), professionals (engitddrs,
software developers, technicians, mechanics, taxi drivers...), universities (new degrees, and researchats),
SME,s, electric vehicles manufacturing companies, car-sharing entrepreneurs and companies, egeygy
companies, and recycling companies can be considered as key partners without which it would be d?ult
to guarantee the success of the project. =

There are some essential activities that the Municipality should do to guarantee that the ecosystem is
dynamic and runs properly. In that sense, the Municipality should adapt the local regulation to current needs.
A good starting point would be to remove the obligation to those hotels, restaurants, and services interested
in installing an electric charger to declare themselves as energy managers forcing them to pay some taxes.
To prepare a strategic plan for the transformation of the factory plant of vehicles on technical training space,
and financing for non-lose competitiveness in a market with an increasing demand for electric cars.
Promoting the use of electric car-sharing. Information campaigns focused on the economic benefits of the
EV in comparison with conventional cars for professional (taxi drivers, delivery companies). Evaluation and
monitoring of energy consumption of EV municipal fleet and publish data. A rapid growth of the units of this
type of vehicle can arise a problem in the electricity grid, so managing it properly and effectively is an asset.

Palencia has important resources that help to deploy the intervention. The public administration support, the
financing and funding schemes, and the consolidated charging points network in the city are key. The car-
sharing platform is another interesting resource.

A

¥
SMART
Life

This project has received funding from the European Union's Horizon 2020
research and innovabion programme under grant agreameant Mo 731297,



Page 25

In terms of budget cost, in the deployment phase, the Municipality has to afford the E-vehicle cost &ed its
battery cost, the charging points, and the grid connections works. During the operation, it has to affokdhe
energy to recharge the EVs, the workforce, and, beyond the tax and insurance costs, it will pay the tdd to
the CSO. In the disposal phase, it will be necessary to cover the cost of scrapping value of vehicle armhe
battery recycling.

The revenues of the intervention can be divided into three main blocks: European Regional Develo 0;Eent
Fund from the European Commission, EVs registration tax and the reduction of municipal budget all
to the purchase of gasoline and fuel.

D

The batteries of EVs are one of the major problems in terms of environmental impacts and they wil a
waste to be managed, although they are recyclable. EVs usage will increase electricity consumptiof=and
some electric power plants use fossil fuels to produce the extra energy required for EV vehicles. HowWeger,
in terms of environmental impact, the benefits of EVs are huge because these vehicles consume less ejgergy
than conventional vehicles, they do not emit GHG, NOXx particles, or noise and their batteries are comgRely

recyclable. <

Nowadays, EVs are more expensive than a standard traditional vehicle, and it could imply levels of ial
exclusion because low-income cannot afford this new typology of vehicles. A big growth of the EV Gquld
affect the business network around the fuel combustion vehicles and increase unemployment. On they@ier
side, EV car sharing will provide a cheaper model of mobility and reduce the expenses of car that fapgyies
have currently. Taxi drivers as delivery companies will increase its acceptance due to the lower cpst of
maintenance and operation of EVs that benefit citizens with a cleaner air. Introduction of EVs at th al
factory will ensure employment at this plan. S

o
2
The Municipality began to replace traditional street lighting for LED lighting with a light management cg)trol
system in 2013. Palencia was a pioneer city in Spain and commissioned an ESCO, which was madegsp of
Philips and Clece, to manage a quarter of all public lighting (4,000 points of light). The savings in all

were spectacular. At an economic level, the Municipality saved EUR 2,000,000, 60% of the energy
consumed, which represented 756,000 kWh/year. With these results, the city met the 2020 agenda arrthe

covenant of mayors targets, reducing CO2 emissions by 20%. The Municipality acquired the ESCO'’s
how and nowadays it manages itself the 4,0000 lampposts infrastructure. <

4.4 Smart public lighting

4.4.1 Description of the action

In 2015, with its own funds, the Municipality replaced another 2,000 light points located in an industria@&rea
of the city. Since 2017, through the DUSI program, which will spend EUR 900,000, Palencia is repjgding
another 1,067 points. The last 556 lampposts are currently being replaced, costing this part he
intervention EUR 493,000. In total, at the end of the DUSI programme, therefore, 7,000 points vuu.l.lbe
replaced, which represents 60% of the total number of lampposts operating in Palencia. Q

Although Palencia has used different value chains over the last few years to provide public lighting, Ejre
13 presents the current ecosystem, in which the Municipality plays a central role.

4.4.2 Intervention’s value chain

Nowadays, as it has been already said, the city is receiving funding from the EU to replace the traditional
lamppost for smart ones. The EU wants to reduce CO2 emissions and to improve the air quality around
Europe and public lighting is one of its most relevant targets. Palencia through a public tender is buying
smart lamppost with very well-defined characteristics to private manufacturers. The city commissioned to a
construction company the decommissioning of the traditional lamppost and the installation of the smart ones.
The city, thanks to the in-house resources and technician’s know-how, is operating the public lighting
services across the city. The saving achieved in terms of energy consumption is transformed into a
reduction of energy bills.
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Figure 13: VCE of Palencia’s smart lighting intervention -
4.4.3 City Business Model O

The City Model Canvas presented in figure 14 describes how the Municipality is organizing its resour% to
create, deliver, and capture value through the installation of smart lamppost across the city. The&ain
objective of the administration is to reduce the energy consumption and CO2 emissions while genersing
economic savings due to this reduction. The value proposition is centred on these concepts, but idalso
emphasizes that the new lamppost will offer better public lighting because they are capable to offer a clggner
light when it is needed, modifying intensity as appropriate, and focusing the desired points, which resed in
the reduction of light pollution.

The main beneficiaries are the citizens. One of the reasons is that intervention improves the safety of lic
spaces because municipal technicians can control the correct operation of each installation and pgrigrm
point-to-point control of the luminaries, being able to increase levels at the points of greatest securitys§he
dynamization of this business sector will also benefit local electrical installation companies ancgiD
lamppost suppliers. wl

The intervention will be a success if it has the buy-in and support of the neighbourhood associationQ”uat
could otherwise act as blockers for data protection reasons and for the inconvenience generated duriggyhe
implementation. -—_

L

As it has been presented in the introduction, the replacement of 60% of the Palencia’s lamppost hashseen
divided into three phases. In 2013, 4,000 smart lampposts were installed across the city; in 2015, 2,000
smart lampposts were deployed in an industrial area; and the last 1,067 are being installed since 2017.

Once again, the EU is the main financial partner, which means that it is playing a key role in the stakeholders’
map. Other financial institutions are key partners, too. Beyond these actors, the Municipality should consider
and recognize the role of different types of professionals (engineers, energy experts...), construction, and
installation SMEs and technology suppliers. Without all of them it would be very difficult to achieve the
desired results.

As it happens in many public services, the public tender for commissioning services or buying materials is
key. In this case, especially considering that the deployment has been dived in different phases, is
fundamental to the integration of new LED lampposts in Street Lighting Palencia’s Control System. The
assessment and evaluation of the behaviour and consumption of the new lamppost are essential to achieve
the levels of energy saving expected by public authorities.

Regarding the key resources and infrastructures, the support of different levels of public administration
(regional, national, and supranational) is fundamental. The Municipality has defined a financing and funding
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schemes that guarantee that the intervention will be finished according to its interests. Palencia count§adith
the essential contribution of professionals with large experience, whose know-how contributes to delFHing

the solution to implement according to the needs of the neighbourhood. Ll
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Figure 14: CMC of Palencia’s smart lighting intervention XL

The main costs of the intervention can be divided as usual into two big blocks: Acquisition and instaﬁon
costs, and operation costs. In the first block, the Municipality includes design and planning cost, constriggdion
costs, infrastructures and connection cost, electricity installation cost, equipment cost: lamps, lamp@gest,
street LED lamps remote management, and Philips luminaire control system service, waste managgigent
cost, quality control cost. While in the second block there are electricity prices, maintenanceygost
(materials/consumables), labour costs, tax (fee per year), and insurance costs (Fee per year). Finally,:&re
will be a decommission cost at the end of the lifetime of each lamppost. The operation of these new smart
lampposts should offer a reduction of municipal budget allocated for electricity. Beyond the savingg; jhe
Municipality has already received funds from the EU to finance this project. o)

The deployment of the lamppost could generate a short-term impact. In that sense, the Municipality is gpre
that this phase causes an increase in energy consumption, GHG emissions, and sound pollution. Moré@&er,
the replacement of traditional lamppost requires the treatment of solid waste generated in old sodigft or
mercury vapor lamps. However, the benefits in the medium and long term are much bigger than short term
costs, and they can be summarized with three ideas: less energy consumption, less emission of CO2, and
less light pollution under the operation phase.

Using much more efficient technology can lead to an increase in light levels, which would lead to greater
light brightness and aspects related to visual perception and well-being. It is necessary to calculate the
lighting needs of the street, for example, if they serve pedestrians, traffic, or gardens. Moreover, the
intervention contributes to increase environmental awareness of citizens, to increase the smart ecosystem
development, to reduce potentially dangerous places and to create business and jobs opportunities.

4.5 Final general remarks

Palencia is developing very interesting interventions in terms of its transition from a traditional city to a smart
one. The three interventions analysed in this deliverable are perfectly aligned with the main axes of
mySMARTLIfe project: energy efficiency in the built environment, reduction of CO2 and GHG emissions,
and deployment of data management technologies. The Municipality stands by the private sector, building
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close collaboration with companies, and dynamizing, directly and indirectly, the economy of the Sﬁllre
region, which is a strategic issue for its long-term sustainability.

The DH intervention a clear example of private and public entities working together, protectin eir
legitimate interests, while benefitting inhabitants, which is always the main interest of the public authgfTtes.
Public lighting intervention was also made under this principle, and it was the key element of the success of
the first phase of the project, building a solid foundation for the following ones. Both interventions are ed
on the principals of Energy Saving Agreements (ESA), which are the contracts where there is a sharifgTisk
between public and private organizations. ()

Palencia, on its commitment to Sustainable Development Goals, is also supporting the implementatQ) of
EVs, leading by an example with the aim of helping an important industry for historical reasons in its réeon.
Implementing a public electric fleet is an interesting strategy, but what will be key to overcome the exisfing
barriers is the deployment of public charging stations hand in hand with private operators, which nowagays
are receiving a fee from the Municipality, as an engagement measure, for running the charging ts
because otherwise it will be impossible for them to be profitable with the reduced number of EVs thglgare
active in Palencia and its surroundings.

In general terms, value chains are complex, and many stakeholders participate in it, which evidenc
difficult is to deliver a smart service into the hands of end-users. However, the municipality is managi
structures and the projects properly. A part of the value proposition of these interventions, the angy
reveals two interesting points: beyond the grants received form supra-regional institution (n tlonal
government or EU), the long-term economic viability, in general terms, is based on savings; a he
diaphanous and clear idea of each cost structure that the Municipality has, which is a guarantee to b ce
the P&L of each project and thus their scalability in other areas of the city. Regarding socia] and
environmental impacts, the ratio between cost and benefits is clearly favourable to benefits in both cdsgs.

Finally, it is interesting to highlight that Palencia is already considering the decommission of each p
creating the right ecosystem to do it properly and with the funds required. This should be an exam%for
many big cities worldwide.

THIS DELIVERABLE HA
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5. Bydgoszcz's business models for smart city servicess
Ll

XL
5.1 City description (mySMARTLife Project DoA) -

Bydgoszcz (figure 14) with 359,428 inhabitants and an area of 175 kmZ is the eighth largest city in P d.
Its competences derive from the Self-Government Act: managing technical infrastructure, ensuring ial
infrastructure, ensuring safety and public order and taking care of spatial and environmental issues. ()

The city is committed to achieve GHG emission reduction, increase RES and energy efficiency. T ity
developed documents on climate policy (e.g. SEAP), joined Covenant of Mayors. The vision indicat at
Bydgoszcz would like to be an energy sustainable city by 2020, a leader in exploiting low-emission
technologies and enhancing climate protection. In 2012 the Energy Manager position started to func in
the Municipality. In 2016 the city set up smart city task group which aim at elaborating and implementifgthe
smart city strategy. Some smart solutions have already been implemented in Bydgoszcz.
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Figure 15: The city of Bydgoszcz (Poland) <
5.2 E-mobility (public charging stations) E
5.2.1 Description of the action >
Bydgoszcz has ambitious targets to be a sustainable and efficient city with well-developed public traredort
network. E-buses and e-bikes as well as a good charging infrastructure are perceived as key elem of

this strategy. The Municipality has been implementing several sustainable investments and projects widich
highly improve mobility in the city (ITS system, new tram line which connect the important areas in theMity,
city bikes, new bus lines which connect Bydgoszcz with outskirts and neighbourhood communes, ).
However, there is still an important problem: environmental pollution caused by the emission of ex@st
gases from motor vehicles into the atmosphere. The introduction of electric vehicles would be a solutfon.

Bydgoszcz is working on the first E-mobility Strategy for the City of Bydgoszcz, which should be finished by
the end of 2020 —if Covid-19 crisis allow it—. The mission statement of Bydgoszcz is to reduce the city
greenhouse gas emissions, improve air quality and increase the urban healthiness. Part of the strategy is
the planning of EV charging station within the city. The proposal is not to build the charging points but to
lease the ground to the future charging point operator who will tender an e-mobility service provider. Right
now, there are eighteen charging points in Bydgoszcz that are private. The achievement of these objectives
will have a positive impact on increasing urban healthiness, which entails many economic, environmental
and social benefits.

Bydgoszcz starts the EV mobility Strategy and plans to install two-hundred charging points by 2022 (by the
hands of the future CPO). The plan was also to buy e-buses fleet, yet the region did not receive the EU co-
financing and the purchase plans have been put on hold.
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5.2.2 Intervention’s value chain &.l)
Bydgoszcz needs to articulate a network of organizations to offer in the whole city a consistent serv% to

EV users. Figure 16 present the Value Creation Ecosystem of this intervention where it is possik@e to
understand the linkages between organizations. -

The Municipality is the project owner of the intervention and its main catalyser. Bydgoszcz City will tyyader
the service for the management of the charging stations to private operators. The private operators gfyhe
public parking will act as CPOs for the case of the EV charging stations business model. These chgsging
stations operators will manage the relation with the EV owners (e-cars) and the suppliers (energy, chameting
stations manufactures, and other type of suppliers such as ICT services). Regarding EV owners, th ill
pay for the parking space fare prices to the operators.

The intervention is possible thanks to the co-financing from the National Fund of Environmental Prot@gfion
and Water Management — but for that co-financing the works on e-mobility would not have been startfdg.
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Figure 16: VCE of Bydgoszcz's EV intervention
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5.2.3 City Business Model

The implementation of a reliable EV charging stations network faces many challenges. In this section,
authors explain, through the City Model Canvas (CMC), which is presented in figure 17, how the Municipality
plans to organize its resource to do it successfully in a way that is economically viable, socially inclusive and
environmentally sustainable.

As it has been announced in the introduction, Bydgoszcz City aims to reduce the pollution, increase the air
quality and increase the urban healthiness. The value proposition of the business model is to promote and
facilitate the use of EVs facilitating charging stations, thus promoting sustainable transport. The city is at the
beginning of the process as there are only sixty e-cars registered in the city communication department
(privately-owned). The new infrastructure will allow for better use of the available transport routes and the
possibility of inventorying the existing infrastructure.

The direct beneficiaries of the intervention are property owners, property managers, citizens that own an e-
car. These owners will benefit from more spaces to park and charge their vehicles in an efficient way.
Obviously, taking into account the mission statement, the business model has indirect beneficiaries, such

A

¥
This project has received funding from the European Union's Horizon 2020 SMART

research and innovabion programme under grant agreameant Mo 731297, Lle-‘



Page 31

as citizens who will benefit from the reduction of greenhouse gas emissions and the increase of ﬁuiJBan

healthiness.
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Figure 17: CMC of Bydgoszcz's EV intervention <

The delivering value of the intervention and possible replications need the political and citizens’ buy-ir;he
intervention has already the buy-in of the politicians, because it fits in the goals of the City Strategy-gqnd
SEAP aims.

Finally, the delivering value of the business model implies the elaboration of the first E-mobility Strat
Bydgoszcz and later the implementation of the smart charging stations.

in

ERABLE

The producing value of the business model implies different stakeholders. The stakeholder structQps is
classified by those who: i) promote the charging stations for EVs — EU, National Fund of Environ tal
Protection and Water Management and Bydgoszcz Municipality; ii) finance the charging stations forE
Municipality and National Fund; and iii) produce and deliver value — the Municipality, Distribution N rk
Operator, municipal companies, private parking operators, and different companies suppliers of prod;cts
and services such as EV manufacturers or charging stations manufacturers.

The producing value involves different activities. The first one is the public tender design to run the chﬁing
stations in public parking. As mentioned, this service is planned. Then the construction of additional‘small
infrastructure, smart parking lots with monitoring of parking spaces and implementation of advanced ICT
technologies will ensue.

Besides these activities, the business model relies on key resources and infrastructures. The most important
one is the public administration support. This support is mainly linked to the financing of the public service
and the introduction of intervention results in new public tenders. Another important resource for the
business model is the cooperation with the distributor system network operator.

Finally, the sustainability of the business model focuses on the triple bottom line: cost/revenue,
environmental costs/benefits, and social risks/benefits. In that sense, the sources of revenue streams will
manly come from leasing the ground to the CPO. However, the Municipality will try to get funding from EU,
too. The definition and the implementation of the E-mobility Strategy represent the main cost of the
intervention.

The business model presents important environmental benefits such as the reduction of emissions (CO2,
PM, NO¥, etc.) that influence directly the urban healthiness of Bydgoszcz and the citizens’ quality of life; the
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reduction of fossil fuel consumption due to an increase of EVs; and the decrease of the environmental Rekse,
which also affects daily life of citizens. Regarding environmental costs, the increase of the number dvs
will be linked with the consumption of electricity, which also has an environmental impact but in the cAdd of

Bydgoszcz, the EV numbers for now are rather low. =X
Finally, there are important social benefits. The main ones are the urban healthiness and the improvement
of citizens’ well-being. Obviously, the intervention contributes to the smart ecosystem development amtlthe
scale-up of the solution could imply an economic development for the city in terms of job creation, attr&€tion

of companies and start-ups, investors, etc. ()

. . Ll

5.3 Smart lighting system >

5.3.1 Description of the action O

The lighting fittings are being replaced with LEDs and equipped with individual controllers. The ligRting
cabinets and their control are modernized, and new lighting are built. The open LonWorks standargawas
used for system communication, enabling control via the power line. The main impact on the reducteq of
energy consumption is the use of energy-saving LED light sources and the reduction of lighting intengijty at
night. The old lamp replacement is carried out on a yearly basis depending on the budget and needs.

ARER

The main goal is a 67% reduction in CO2 emissions compared to the state before modernization. Qther
goals are to reduce electricity consumption and to achieve the savings. o0

fittings controlled and powered from 183 lighting cabinets. The first phase of modernization of lighting an
in 2015 and the new system is still developing and since then is carried out yearly. The new lighting i§ built
in accordance with previous standards and it is connected to the system. Obtaining financing and lo is
a necessary resource for the modernization.

Nowadays, the intelligent lighting system that operates in the city of Bydgoszcz consists of 10,000 Iigng

The main purpose at beginning of the project of lighting modernization was to ensure safety for road %ers
(pedestrians, cyclists, vehicle drivers), to reduce air emissions and to save electricity. The main assu on
of the project was to maximize economic and ecological effects and energy, so it was decided to use&the
existing infrastructure. Concrete poles and lighting circuits were not replaced. This allowed to signifiEE]tIy
reduce the cost of the entire project. The luminaires were replaced and each lighting point was equjgged
with individual GLC controller. Old lighting cabinets have been closed down and replaced with new=ahes
with an intelligent lighting control system. The GLC controller enables control and management of th%ht
source and obtaining parameters such as energy and reactive and active power, cos ¢, THD. The fI&ble
and distributed network structure increases the functionality and reliability of the system. Direct super@&ion
over the construction and operation of the lighting system lies in the hands of engineers from Z KP
(Zarzad Drog Miejskich i Komunikacji Publicznej — City Roads and Public Transportation Board)eVho
manage the roads on behalf of the Municipality of Bydgoszcz. The process was started in 2015 sincadhe
National Fund of the Environmental Protection and Water Management introduced the SOWA grant fbldco-
financing the replacement of the old lamps with LEDs. From that moment on, the process of old ﬁps
replacement started together with energy efficiency introduction to the city policy (Energy Managggaent

Office was created). E
5.3.2 Intervention’s value chain -

ZDMIKP, which is the public company of roads and public transportation, is the responsible for
implementation of the action and acts on behalf of the City Government and oversees the public lights and
roads in the city. The network of organizations created around ZDMIKP to implement this complex
intervention is presented in figure 18.

ZDMIiKP publishes a tender in which a company is selected to carry out the lighting works. The infrastructure
for the new lamps was built in 2015 together with a CMS. The contractor of that system was Energa (one of
Poland’s four largest energy companies and one of the three largest electricity suppliers in Poland whose
core activities include the generation, distribution, and trading in electricity and heat, as well as gas trading).
The company was selected in a public tender. The VCE figure, shows that Energa is responsible for
cooperation with manufacturers of lighting control system (Apanet Green System company — who was
subcontracted by Energa) and manufacturers of lighting poles (Philips). Apanet Green System, which
provided the control devices, control system and application of the master CMS (Central Management
Software) system played a large role. APANET is still supervising the system and provides technical and
substantive support to ZDMIKP employees.
A
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The lighting system was co-financed by the National Fund of Environmental Protection and Wdter
Management in 2015, which is offered by the National Government and by the Municipality throub“ its
ordinary budget. Ll

Apanet Green System has been dealing with the implementation of solutions optimizing lighting contrﬁn a
sustainable and intelligent way since 2003. Apanet can boast of many projects of intelligent lighting control
systems, including those in; Paris, Vilnius or Bydgoszcz. The company manufactures its own controll€[sS in
Poland according to the ideas of Smart Grid and Smart City, bringing significant savings and co te
security to the user. Most importantly, the company uses solutions based on an open standard. In adgon,
the open standard system allows its further expansion and integrated development with additional seldsbrs

such as humidity, temperature and air pressure as well as noise sensors. >
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Figure 18: VCE of Bydgoszcz’s smart lighting intervention IE

Another important partner is the seller and distributor of electricity, who provides the energy necess% to
power the lighting system (ENEA — selected via tender). Another co-operator are municipal ligljing
maintenance technicians - a company selected as part of a public tender that provides the necelddhry
repairs. o
5.3.3 City Business Model %]

The replacement of the traditional lighting system by the new one is based on the ambition of impa:ing
energy efficiency, reducing CO2 emissions, and improving the safety of road users. As figure 19 showlTIt is
funded on a solid business model.

The value proposition of the business model is the reduction of electricity consumption at the level of 60%
compared to the state before modernization, improvement of ecological efficiency, promotion of intelligent
lighting control systems, and improving the health and quality of life of residents.

The beneficiaries of the interventions are the participants of the road and pedestrian traffic, the citizens and
the passers-by. The decision as to carry out the intervention depends on the Director of ZDMIKP and the
City Mayor with the cooperation of the experts (environmental supervision). In 2015 the process did not
involve the citizens at all. Now are also the residents who can co-decide on the places of their construction.
The city's authorities receive the applications of residents who have influence on the location of new lamps.

Finally, the deployment for the delivering value of the intervention depends on the implementation of the
public lighting actions. As mentioned before, the modernisation of the lamps in the City of Bydgoszcz started
in 2015 - modernization of lighting (fittings, control system), intelligent individual luminaire controllers,
intelligent lighting cabinet controllers, network analysers, energy management system. From that year on,
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the old lamps are replaced and modernised yearly depending on the budget — a new contractor is cheden

in a tender. L
The partnership cooperation on the intervention is built among those entities that promote the smart ligigsing
— EU and the Municipality, those that fund the interventions — Municipal budget (with co-financing in 5,
and only City budget from 2016 onwards), the National Fund for Environmental Protection and Water
Management in 2015 and, those who produce and deliver the value: City Roads and Public Transpomglion
Board in Bydgoszcz, Municipality, the contractor, architects, Energy Management Office, constructiof™an
IT companies. ()
LLl
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Figure 19: CMC of Bydgoszcz’s smart lighting intervention [TT]

The business model involves the following activities: the diagnosis, market overview, preparation Zthe
public tender for construction works, lighting system management (maintenance, operation), evaluafion
(reporting CO2 emission reduction) and monitoring. Ll

The business model relies on the key resources - support for public administration, financing an?co-
financing schemes, support of technicians of a company producing lighting control systems.and
infrastructure, namely: a web platform to supervise the lighting system and create access to dalfLon
electricity consumption.

In terms of capex costs, the total investment value amounted to PLN 20,140,170.82 gross. Co-financing
was obtained in the form of 45% (PLN 9,063,077.00) from the National Fund for Environmental Protection
and Water Management. The second source of financing was the city's budget, which is funded by, among
others, city residents. The city of Bydgoszcz is just learning and developing social partnership. Since its
construction in 2015, the city budget is the sole financial contributor for another 1,232 lighting fittings and
nineteen lighting cabinets have been attached to it.

Beyond the capex costs, the budget costs are related to operating expenses for the proper functioning of
the service (costs for system communication, costs for maintaining lighting in constant efficiency, opex costs
for the purchase of electricity and distribution of electricity). The sources of revenues are: taxes from the
citizens and the possible savings from reduction of electricity consumption and the lower costs of the
infrastructure maintenance, in fact, the city's budget saves hundreds of thousands of zlotys annually, which
can be allocated to the further development of lighting or other areas of activity, e.g. sport, culture, etc.

One of the conditions for co-financing was to reduce CO2 emissions by a minimum of 40% as a result of
the project (reduction of 2,449 Mg of carbon dioxide per year). Accordingly, the investor was obliged to

A
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summarize each completed year of use with a report on reducing CO2 emissions. CO2 reductioff=das
calculated on the basis of the current CO2 emission factor for electricity. As a result of multlphcatkH of
reduced energy in megawatt hours and CO2 emission factor (kg CO2 / MWh), the value of CO2 emiddion
reduction in kilograms was obtained. =X

The base electricity consumption was 4,112.29 MWh. The base CO2 emission was 3,660 Mg/year, aA_the
expected environmental effect was to reduce carbon dioxide emissions by 2,449 Mg / year.

nn

Table 4: CO2 emission reduction from 2016 to 2019 B

S Reduction >

erio . CO; emission versus the state Emission indicator

COEmIEEEn 1] bzefore modernisation [%] [Mg CO,/MWh 8

1/01/2016 — 31/12/2016 2,391 65 0.8100 o

1.01.2017 - 31.12/2017 2,300 63 0.8060 oW

1/01/2018 — 31/12/2018 2,383 65 0.8140 <

1/01/2019 — 31/12/2019 2,369 65 0.7920 |Z
TOTAL 9,443

As it can be seen from the table above, the lighting system with a large supply ensures the required red

of CO2z emissions of 40%. In just four years, 9.443 tonnes of CO2 have been avoided, which is a spectggylar
success, so the environmental benefits are high in terms of energy consumption and COz emissions,
however it is also important to highlight that thanks to the modernization there is less air pollution, sign nt
reduction of light pollution, improvement and development of the social ecosystem, better standard ofNing
and health, business benefits (new jobs, new business opportunities and innovative solutions), better Iigiming
parameters of roads and recreational areas used by residents, public security and safety.

Although, some citizens were not satisfied at the beginning of the project because the correct directipm of
the light beam does not light private areas (courtyards, driveways, pavements) that were previously lighted
as a result of light pollution (courtyards, driveways, pavements) were also partly illuminated, the new ligQsing
system increases the quality of life of the residents and the prestige of the city, making BydgoszgZan
attractive place to live or to do business.

5.4 PVin public buildings

5.4.1 Description of the action

ABLE

Promoting RES in the City of Bydgoszcz has been possible since the Energy Management Offic@@as
established within the Municipality structure in 2015. The mission of Bydgoszcz RES installation art
intervention is to reduce the city’s greenhouse emissions through promoting and enhancing reneweble
energies and savings. The Energy Manager together with other departments’ representatives defineddhe
need to introduce photovoltaics in the public buildings — the decision was to install most PVs on schbbls.
They belong to the city, they are the easiest to be measured, controlled and analysed in terms of e@gy
data. The chosen intervention for this analysis is the installation of PVs on eleven school roofsgfhe
intervention target consists in the installation of RES panels on eleven public schools in Bydgoszci/ith
total minimal electricity production of 172,91 MWh/year. Tender to choose the contractor closes in

2020. The intervention contractor signed the contract in June 2020 and the works are planned to be full'ﬁed
in October 2020. This intervention is a part of a bigger city plan for introducing photovoltaics in public schools
and thus minimising the energy costs by 25 %, i.e. EUR 90,000 per year. The full cost of the intervention is
estimated to EUR 380,000.

5.4.2 Intervention’s value chain

At the urban level, governments try to improve the energy efficiency of buildings and to increase the
renewable energy sources. In Bydgoszcz, the structure designed to develop this type of intervention is
simple but very well strategized as it is shown in the Value Creation Ecosystem (figure 20).

The Municipality acts as the RES project promoter of the intervention through the Energy Management
office. The Municipality’s Energy Management Office is the municipal department with the right expertise to
lead and control the interventions. It constructs the tendering (cooperates with Investment dept. and other
departments necessary for the action to be implemented). The Energy Office cooperates with the Energy
Supplier and the PV manufacturer.

A
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Figure 20: VCE of Bydgoszcz's PV intervention in public schools =

The energy supplier will receive solar energy from the PV panels installed in public buildings (schod). It
will treat this energy that will be resent to greed. Moreover, the energy supplier will provide green enefg to
Municipality schools. The energy supplier will be paid both for recollecting energy from and providing e%rgy
to the schools. <

Leading by example, the Municipality will offer to its citizens, especially to public schools’ users, BElter
buildings. The intervention will be co-financed by the Municipality, because of its commitment to sustaigble
development and the EU. It is key to get economic resources from the EU to carry out these intervefpns

that will contribute to achieve the SECAP objectives. (a'n]
5.4.3 City Business Model é

The study of the city business model through the City Model Canvas (figure 21) reflects the logic okddow
the city is going to produce and deliver public value in a way that is economically viable, socially inclg@ve,
and environmentally sustainable (triple bottom line). The city mission statement is energy saving_gnd
promoting RES, installing it on school building stock of Bydgoszcz that are chosen according to the techilcal
capacity of the roof. The value proposition of the business model is to reduce energy consumption, incfEse
green energy production and to use the existing infrastructure in a more efficient way. The gkect
beneficiaries of the intervention are the school directors and local decision makers (Municipality)==he
intervention has as well indirect beneficiaries of the specific needs that the value proposition addredses.
These beneficiaries are the citizens of Bydgoszcz that learn about renewable energy sectors.

The delivering value of the business model for direct and indirect beneficiaries needs the buy-in and support
of the Mayor and school headmasters. It is the Municipality that is also essential for the business model and
the co-financing from the Marshal Office.

The deployment actions that are under analysis here are: photovoltaic panels, energy management system
and intelligent energy metres.

The value generation of the business model implies multiple and varied stakeholders. The stakeholder
structure is classified by those who: i) promote RES — the EU (Marshal Office) and Municipality; ii) finance
the RES - the EU (Marshal Office) and Municipality; iii) produce and deliver value — architects, energy
managers, construction companies, municipal companies, schools.

In addition to school masters’ engagement activities, the intervention activities comprise: public tender for
the purchase of the service (design, consulting services, open tender for the implementation of PV systems),
operation of devices during use (20 years), education and training programs for residents, technicians, data
evaluation monitoring, knowledge acquired as new added value for future projects, involvement of
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educational institutions, including youth education, generating savings through self-consumption SLﬁche

object.
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Figure 21: CMC of Bydgoszcz's PV intervention in public schools <

Finally, to produce value the model relies on key resources and infrastructure. Obviously, the most important
resource is the public administration support, mainly offering funding to the schools and installing S
together with connecting them to Energy management system. The intervention relies on use of thedgfNO
network (ENEA Operator for discount billing), external systems for remote monitoring, support for lic
administration, financing and co-financing schemes and for the infrastructure - www platform and the sggdice
of accessing energy data connected with the Municipal platform, assessment of services and creatjq of
new energy services. >

The sustainability of the business model focuses on the triple bottom line: cost/revenue; environnaadtal
costs/benefits; social risks/benefits. The Municipality has two type of revenue streams, the EU nt
(Marshal Office) and municipal budget (reduced costs of maintaining the building). For possible, re
revenue the Municipality considers possible renting of rooms. Regarding budget costs, there 50% cosggyco-
financed from the Marshal Office and 50% from the municipal budget. The full cost of the intervenT is
estimated at EUR 380,000. =

The environmental impacts are highly positive. The most important environmental impact is the decreasing
of CO2 due to optimization, energy efficiency and production of renewable energies (green energy). Finally,
the social impacts are also quite high. We can highlight the followings ones: increasing the ecological
awareness of the inhabitants, improving and developing social ecosystem, better standard of living and
health, business benefits (new jobs, new business opportunities and innovative solutions), building
awareness and long-term relationships with users of schools and municipal companies, building a positive
image among residents. There are not social risks associated to this intervention.

5.5 Final general remark

Bydgoszcz, on its transition, from a traditional city to a smart one, is becoming one of the references of
eastern Europe thanks to its commitment to sustainable development and due to its great job on deploying
interventions like those analysed in this deliverable, which aim is the reduction of energy consumption,
improving the efficiency of the infrastructures and reducing their GHG and CO2 emissions, at the same time
that increase the renewable energy source in the city.
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As a dynamic entity, the Municipality, through its different public companies, is playing different —all ofédem
very interesting— roles in each intervention. The E-mobility intervention is an example of close collabokdion
between public and private organizations. The municipality is creating the right environment to depl&lEY
public charging infrastructures that are operated towards a lease agreement by a private enterprise bellling
EVs’ owners. Shearing the leading role and saving resources, the Municipality is able to offer other beefits
to its inhabitants. S=

In the other two interventions, the smart lighting system and the installation of PV in public buildingg,Qhe
Municipality is leading the intervention, although, in the case of the smart lamppost, it has also invol@ a
private company with an important role in the operation and maintenance of the infrastructure. Regduding
the PV panels intervention in public schools, the Municipality is using its building to lead by an exalple,
showing the usefulness of this type of technology for supplying green energy with the aim of incenti@ng
the scale-up of the intervention in other building of the city. o

The Bydgoszcz's interventions have clear value propositions and objectives. They are characterizig¥ by
having a compact, but very well thought value chain structure. With this structure, the Municipality minifi&es
dysfunctions in the network and it can guarantee efficient public services. The tipple bottom line of eacfTrity
business model revels that the benefits overcome the costs, and the key role played by EU funds, altt@figh
there are some types of potential revenues.

THIS DELIVERABLE HAS NOT YET BEE
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6. Rijeka’s business models for smart city services @
Ll
6.1 City description (mySMARTLIife project DoA) |:I—:

The city of Rijeka (figure 22) is the third largest city in Croatia with a population of 128,624 inhabitanteTt is
located on Kvarner Bay, an inlet of the Adriatic Sea and situated on an area of 44 km2. Rijeka is an indtmial,
administrative, cultural and university centre of the region which serves about 400,000 inhabitants. ()

Over the last decade, Rijeka has merged activities and applied a more responsible administration ap ch
to urban development projects, particularly with regard to the plans for switching over to renewable eg&ray
sources in public transportation, energy efficiency growth in the field of construction works as well in
information management and as regards the indicators of energy efficiency measures after the provi of
new ICT infrastructure. Rijeka approved the SEAP in 2010, and in 2013. a

Rijeka has not yet engaged a process of implementing a nearly zero or low energy districts plan, but a@ng
the key goals for the next 10 years are: energy efficiency of all buildings owned by the City; us of
renewable energy sources and solar energy in all buildings; restoration of the public transportation s m
by giving up diesel buses and introducing CNG buses; installation of LED public lighting is foreseen. w

Today the vision of the city is the transformation of the urban area, environment and economy throu@he
widespread development and adoption of modern ICTs. The aim is to stimulate innovation, createjebs,
empower citizen engagement and improve the quality of city life for all citizens, businesses and visitokd
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Figure 22: The city of Rijeka (Croatia) (@]
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6.2 Smart metering and smart data management E
6.2.1 Description of the action -

The monitoring of energy resources is an important issue in order to provide insight into consumption
dynamics (importance for the city in terms of maintenance and planning); further promotion of the savings
and the reduction of the emissions. The city of Rijeka is installing 40 smart meters in public buildings by
year 2021; and plans to install other 110 smart meters to achieve the final number of 150. The first sensors
will be installed in 26 buildings. The data will be processed, managed and stored by the Municipality through
the Rijeka Data Center. Thanks to the data collected, the tenants of public buildings will be able to
understand how their energy behaviour is and how they can reduce their energy bills.

The City of Rijeka uses for various useful purposes such as: effective maintenance of public owned
buildings, new investments (like retrofitting), application for project funding (EU, national grants), drafting of
strategic documents and papers, dissemination of data towards scholars, experts and institutions, open data
platform for private entrepreneurship, raising awareness on energy consumption for citizens and promotion
for energy renewal and ISGE data system.
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6.2.2 Intervention’s value chain &.l)
The data measurement is carried out in public buildings used by citizens for various purposes, such,as

culture, recreation and sport, and education, and the whole value chain of the intervention is presenigé in
figure 23. The Value Creation Ecosystem shows that the City of Rijeka assigned its ICT departmentglC be
in charge of collecting the information obtained from smart measuring, as well as data processing. As [t was
mentioned above, the smart meters are installed in 26 buildings owned by the Municipality, who mafiage
them and the data collected, sharing it with its companies. The utilities supplied and measured are ele ity
consumption and production (HEP), gas (Energo), and water (ViK). ()

The actions are funded firstly from an early EU funded project, and later funding was resumed by the(ity.
It can be thus divided between EU, the national budget, the City budget (public procurement), and in agqall
part, attributed to the membership fees obtained by the occupants which use and rent spaces. The re
citizens who use these facilities for business purposes, or activities in their free time. o

There are several actors identified in this chain, and some have a twofold role. As explained, the City f3ads
information on energy consumption from its buildings. The smart meters are installed in 26 public buil€gs,
and the equipment maintenance provider is the energy provider Energo, which is financed by the City @@ an
annual contract for this service. Energo also acts as a goods provider for these users, providing ggs,; for
households and heating energy, as well as public lighting. The building’s relation to Energo is info{gyng
them about the status of equipment. The data collected by measuring in public buildings is directly sgy§ to
the City's server and processed for further use. The City of Rijeka has a multiple role in this process. |t acts
as a mediator between the actors depicted in the model above. It is the user and owner of data obtair‘E by
measurements, one of the financiers for the activity and the driver of the activity procured, as well g.the
owner of the facilities provided for citizen's activities.
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Figure 23: VCE of Rijeka’s smart meters and data management intervention in public buildings

The end users in this case can be identified as the City, for collecting information on energy savings needed
for budget planning of maintenance and investments, and the citizens who obtain a clear demonstration on
energy savings. The data collected is immediately shared with the national ISGE system — the information
system for energy management. Continuous energy management means the strategic planning of energy
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usage and sustainable management of energy resources in buildings owned or used by a city, cou nltﬂ[he
Ll

6.2.3

City Business Model

L

The main objective of this smart intervention is to provide insight into consumption dynamics and to prdote
savings respectively in reduction of emissions. The rationality built by the Municipality to deploy this ppsject

is shown in figure 24, where the City Model Canvas is presented. (a'a]
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Figure 24: CMC of Rijeka’s smart meters and data management intervention in public buildin

Beyond the main purpose, the city understand that the key value of smart metering can be found in thqgrea
of infrastructure maintenance, as well as in making decisions on interventions in the existind>snd
construction of new infrastructure. On the other side smart metering fit in the concept of smart city strategic
policies of the City of Rijeka because it involves data management that contextually converted to inforn%on
and knowledge about the system being observed. )

The beneficiaries of this intervention are three. The city of Rijeka, being the owner of the buildings, (gFyhe

most benefited actor jointly with the users of the infrastructure with the smart metering installed. T

This intervention needs the political buy-in at different levels. The City Council must include it in tHe=city
budget and the state must develop an evolutive legislative framework and co-finance the deployment of
smart meters. Without the economic support of the central administration it will be difficult to increase
properly the coverage of devices. The building users support is also important to avoid possible blocker
actions.

The Municipality plans to install 150 devices, and the initial idea was to deploy them by 2021, but after the
impact of COVID-19 crisis and in the situation where there is no co-financing by the state, the City of Rijeka
is rescheduling the deployment of the project. By 2021 it will deploy another 40 smart meters and the next
ones will be installed depending on the pandemic evolution.

The Municipality will collaborate with different organizations, as it was shown in figure 23, to deliver the
value to the final user. Energo (the public provider of thermal energy, gas and public lighting) and HEP
Elektra (Croatian national provider of electricity) will be two of the most important ones. EU will be another
important actor in this ecosystem, providing part of the economic resources to deploy the smart meters. The
equipment providers for an obvious reason are also key stakeholders that will be involved in the intervention.

Finally, ICT experts
A
m
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Regarding key activities, beyond the traditional ones, this project needs a clear strategic plan as a first‘t)ep,
a well-defined public procurement and the distribution and installation of smart meters. It is also impH-l'ant
to develop an information campaign to disseminate the project across the city. Assessment and monitading
buildings behaviours are essential to understand how to take advantage of the devices installed. =X

Although, there is not a legal obligation for smart metering system implementation in public (or any Other)
buildings, and there is no national subsidies that supports/refunds smart metering system implementgion,
new regulations encourage energy savings and the fight against climate change. Data platform aM its
management and the know-how of public servants are other two important resources that the Municf@lity
has. Ll

The cost of one smart meter based on the last procurement is about EUR 7,200, which includes equipgaent,
works and testing (the first seven rows in table 5). The system management and control cost approxinysgely
13,500€/year and the database management 10,000€/year. o

There is not a direct income related to this intervention, however, smart meters in public buildings wilaelp
to reduce the public expenses for the electricity. A ROl analyses must be conducted for revealing a p@ise
capital return period. The smart meters, besides the savings, may indicate on issues not identified b W,
which will need new approaches (in energy management, organisation system etc.). In the long-term, SfRart
meters will contribute not only to city/municipal cost reduction, but also on (positive) impact he
environment. Moreover, unspent/saved funds may be redirected in other priority fields, depending on ggjive

polices. =
The smart meters system has positive impact on the environment, including air and GHG emission. béing
it on conscious and proper way, the system can reduce the consumption, and by that lower the G

emissions, as well as improve air quality. In fact, the usage of the smart meters can reduce elergy
consumption, by:

Accepting new behaviour standards regarding electricity consumption (remote control of electricity sygm)

Revealing discrepancies in everyday consumption which can be removed or neutralized by manag nt
intervention.

L
Table 5: Cost of smart meter wl
Cost Breakdown Cost (€) Units Liftime (years) e
Central unit WMG type 2,362 1 10 2
Active antenna type 868 AAO 715 1 5 o
Wireless M-Bus PulseReader 250 3 5 w
Wireless M-Bus PulseRepeater 551 3 5 >
Zener battery 350 5 =
Assembly and installation 2,000 10 wi
Parameterization, testing and commissioning | 1,000 10 )
TOTAL 7,228

The purchase of the system devices and maintenance causes initial investments, and that may re& in
difficulties because a similar price will be charged to equal units with a diverse level of income.

H

Considering the wide range of potential consumers, the smart meter system is equitable: the electri!:Ty is
charged upon actual consumption. From the perspective of the city-owned buildings, those gaps can be
overcome by on-time planning, while in the private sector it will depend on smart system providers, payment
options, and subsidy policy.

Smart meters are part of the smart and sustainable concept, and they are one more path to make citizens
become ‘smarter’. They certainly promote a sustainable, rational, and healthier life, in relation to themselves
and to nature and community. By this action, the city of Rijeka may establish a flag-ship concept that can
be followed by other individuals, institutions, organizations, or cities of Croatia.

6.3 Smart Public lighting
6.3.1 Description of the action

Smart public lighting is one of the key interventions from the Rijeka SEAP objectives. Concretely, Rijeka
wants to replace old luminaries with ones that are energy efficiency and environmentally adequate, as well
as manage the intensity of the public lighting infrastructure.
A
m
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6.3.2 Intervention’s value chain 9

The City of Rijeka is the owner of the complete public lighting network and infrastructure installed in thg,gity.
The City is the owner of 15,668 lightning bodies installed in the city (Rijeka EEAP 2020-2022). Fig 25
identifies the stakeholders’ structure and their main relations of exchange to offer the smart public lighthg.

TEHEE
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CEl consumption APN T
HEP b > "
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Figure 25: VCE of Rijeka’s smart public lighting intervention <

At the beginning of 2017, the City of Rijeka installed the first smart lighting in Mihanovi¢eva Street a
light temperature of 3000 K. Post installation, during the test period, information was gathered in ordermgQ be
used it in project design of the reconstruction of public lighting in the City of Rijeka. In the meantim@mthe
new Law on Protection from Light Pollution entered into force on April 1, 2019. City of Rijeka is now waing
for the legislator to adopt the ordinances that accompany law after which the city will be able togalart

preparing project documentation.

On behalf of the City of Rijeka, Energo Ltd. manages public lighting system with the aim of:

THIS DEL

e Increasing the quality of illumination

e Increasing energy efficiency

e Reducing light pollution and CO2 emission
e Reducing costs of electricity, maintenance

Rijeka pays Energo for the maintenance service. Energo also provides the GIS light application which
contains the complete information on installed infrastructure in the public lighting network.The City directly
procures public lighting equipment from SMESs, who in return, pay income taxes in their main office. Citizens
who receive the service of public lighting can contribute with their suggestions on the need for repairs and
increasing the efficiency of lighting equipment, for instance, if the light is shielded by trees or shrubbery,
damaged etc.

The City of Rijeka is the main financier of the public lighting network, but can secure finances from other
sources as well. As depicted above, the City responds to open calls and tenders financed by the EU, the
Fund for Energy efficiency and environment protection, and the Croatian Bank for Reconstruction and
Development.

A
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The electric energy provider is HEP d.o.o., the company that has the monopoly on electric energy fakhe
country, with other providers having a smaller share in the market. HEP as the distributor, shares th

on energy consumption with APN. APN is a state agency whose scope of work includes systematic eldakgy
management. Electricity supplier (HEP) enters data on electricity consumption in the public lighting sy&lem
of the City of Rijeka into the ISGE system. The City of Rijeka, as a user of the ISGE system, has accéss to
consolidated data on electricity consumption. S=

The City of Rijeka then also shares the data with CEI. CEI (Center for Monitoring Business Activities mhe
Energy Sector and Investments) coordinates System for measuring and verifying energy savings (V).
City of Rijeka enters in the application data on measures and implementation of measures in the fidd of
energy efficiency and CEI conducts analysis on the basis of consolidated data. Government policieS®lso
take this data and analysis into account.

oc

(= 18
As observed in next figure 26, the mission achievement of the intervention is to reduce light pollution, e@argy
consumption and gas emission, as well as to upgrade the possibilities of remote control, managemer@nd
data collection. 2

The City of Rijeka has specific activities planned in the Rijeka SEAP (Sustainable Energy Action Plarbldhat
are identified in the value proposition such as: replacement of old luminaires with ones that are emergy
efficient and environmentally adequate, using control remote management for different issues subm as
management of the intensity of public lighting. |—

The beneficiaries of the intervention are citizens from the municipality, as well as equipment prowde@and
those who benefit from data collection because of smart metering installed. =

The buy-in is focused in the City Council, who has to approve budget items and fix purchase cost@ a
public procurement (services, works or equipment). Also, the strategy and intervention must follow gtly
the legislative framework which falls within state competences. The Republic of Croatia has a Igy on
protection of light pollution from January 1st 2012, and the Law on energy efficiency from Novembeglgoth
2014. This law commits to maintain and reconstruct public lighting in a way that reduces ea@gy
consumption, and in compliance with the Law on the protection against light pollution. Also, en
reconstructing public lighting systems, European (Croatian) provisions on illumination of roads for vehldles
and pedestrians must be respected: EN13201.
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Figure 26: CMC of Rijeka’s smart public lighting intervention
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At the moment, there is no possibility of state funding. In this situation, where there is no co-financing he
state and at a time when the COVID-19 pandemic is having consequences on the financial situation ®*the
city of Rijeka, it can be assumed that the interventions in public lighting interventions will not be first didhe
list of funding priorities. =X

To this end, the State should be considered as a key stakeholder regarding funding issues through the
Environmental Protection and Energy Efficiency Fund. Furthermore, there are other stakeholders n to
define the strategy and later kick off of the intervention such as Energo (public provider of thermal e Y,
gas and public lighting); HEP ELEKTRA (Croatian national provider of electricity, Rijeka subsidiary) fREA
Kvarner (Regional Energy Agency); SMEs (manufacturers, ICT experts, smart meters providers)}ddnd
NGOs.

Regarding key activities, the light pollution and energy efficiency is already incorporated in all the re nt
strategic documents on the city level (as a first step) and data collection within the public lighting stillfrave
to be incorporated in strategic documents. The budget for the project development and implementati as
to be insured and approved by the City Council and following activity in public procurement m be
designed.

As mentioned, the possibilities of co-financing investments in public lighting are limited. In the pagtghe
situation was more favourable because of the then existing national program for public lighting by thg jgnd
for environmental protection and energy efficiency. Also, there is always the possibility that the naggnal
program will be started again and enable new investments. To this end, the public administration sup;izt at
a national level is a key resources for the business model. L

Finally, the triple bottom line focus on budget and revenue streams and environmental and social cos#and
benefits. Table 6 shows the cost breakdown for the project lifetime (15 years).

Table 6: Costs of smart public lighting intervention

Specific lifetime of the

0
2
2,
Cost breakdown Costs Unit component (years) T
i . Ll
High pressure sodium lamp 70W 6 € 7 -
(aa]
High pressure sodium lamp 150W 7 € 7 é
250W high pressure sodium lamp 8 € 7 g
Electromagnetic preamp for 70W sodium lamp 7 € 8 d
Electromagnetic preamp for a 150W sodium 11 € 8 Q
lamp W
Electromagnetic preamp for sodium bulb 250W 13 € 8 I
-
70-400 W sodium lamp bulb 3 € 7
FRA Fuse 6-10 A 3 € 7
Circuit breaker 10 A, 230 V, AC, 1P 2 € 7
Road lamp with 70W high-pressure sodium 167 € o5
source
Road lamp with 150W high-pressure sodium 208 € o5
source
Park lamp with 70W high-pressure sodium 057 € o5
source
Park lamp with 150W high-pressure sodium 257 € o5
source
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h mult-stage | O

Road LED lamp, 83 W, with multi-stage light 382 € o5 w
control

Ll

Park LED lamp, 53 Watt 472 € 25 I

=

10 kV overvoltage protection for LED lamp 10 € 7 S>=

(aa]

LED flashlight preamp 52 € 8 Q

] ] Ll

Management and maintenance of the public 500 000 €lyear 1 >

lightning O

oc

(o 18

The revenue streams are based on energy costs savings and operation and maintenance costs savingQtoo.
For instance, the existing public lighting is reconstructed with the new led technology that has the posﬂlity
of reducing energy in late hours of the evening, and the return of the investment can be expected ing;14
years. This assessmentincludes savings in electricity and maintenance during the lifespan of the equipfrent.
On the other hand, the same lamps are used but with integrated smart management, and the period he
return of the investment will be 5 years shorter. [oa)

This intervention directly and positively will affect the reduction of electricity consumption, and alongmith
that, on global increase in air quality (less energy produced in thermo-energy plants). This action alskbhas
an effect on the reduction of light pollution — the influence of lighting on a person’s biorhythm is decreeed,
and the animal and plant life in urban surroundings. =

This activity positively affects the increase in security and the improvement of the quality of life of th@cal
community in several aspects. With the realisation of smart lighting the city can effect: traffic safety beese
of the better illumination of streets which results in a reduced number of traffic accidents; the increggg of
safety of citizens from petty thefts and night attacks; the reduction of light pollution in night which enegftes
better sleep; a more normal biorhythm of birds inhabiting the city; the reduction of greenhouse and Tgther
harmful gas emissions in the atmosphere, which affects positively the local community’s health; and the
global reduction of man’s influence on climate change. On the other site, the purchase of the system deViges
and maintenance causes initial investments, and that may result with difficulties (similar price will be chpypyed
to equal units with diverse level of income). <

o

Ll

Rijeka is developing an interesting intervention to monitor public buildings energy consumptio> Its
deployment will represent an extra asset for those buildings and will increase the potentiality of the gy in
terms of energy efficiency and CO2 and GHG emissions reduction. Given its complementary naturdddhis
action seams sustainable in a long-term scenario. In fact, its benefits overcome its costs, which £ in
general terms, just economics. Regarding smart public lighting, it seems clear that the intervention pay@;;ks
are quite reasonable for a public policy investment in such strategic area. On the other site, as mentemed
for this case, there is an strong need to have the financial support from the National government in oreler to
keep on with the intervention. -

6.4 Final general remarks
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7. Public Procurement Innovation e
Ll
7.1 The basics of public procurement innovation E

Public procurement has the purpose of fulfilling the needs and demands of any public administgon.
Actually, Edquist and Zabala-lturriagagoitia (2012) stats that public procurement can be defin&® as
purchasing goods and services or the combinations of the two by public sector organizations. This b@jng
mechanism is involved in 13% of the GDP in the EU and in the OECD countries (Tammi, Saastamoibeh &
Reijonen, 2020). According to Erridge and Mcliroy (2002), it bases the achievement of quality and vallp»for
money on a fear competition between suppliers.

ecological, and sustainable initiatives. In fact, the main priorities for public procurement according he

That said, there are important challenges that must be faced to direct this capital towards more innoxg/e,
European Commission (2018) are: <

e Fostering innovative, green, and social procurement as 55% of procurement procedures withiggEU
countries are provided for those having the lowest price rather than higher quality, sustainatl)EEor
innovation. wl

¢ Professionalizing public buyers as they often lack the required business skills, technical knowiggpe,
or procedural understanding.

¢ Increasing access to the procurement market to small- and medium-sized enterprises. L

e Improving transparency, integrity, and data. )

e Boosting the digital transformation of procurement as only four European Union countries prqd.ded
digital technologies for all the main steps of the procurement process.

e Enhancing the cooperation between authorities as only 11% of procedures are carried out thzgh
cooperative procurement.

Nowadays, over half of the global population lives in urban areas. It is estimated that this percentam ill
grow by 15% over the following 30 years (2050). Population growth means that the needs of public semgrees
are increasing, and the resources are limited to achieve the same or even better results because societies
are every day more demanding (Pardo-Bosch, Aguado & Pino, 2019). According to Nordic Healthcare é_!'{)up
(2015), public authorities could utilize the procurement process to drive innovation (figure 25), develogygew
solutions, and ultimately secure improved “outcomes per dollar spent’, as Michael Porter de S.
Increasing the effectiveness and efficiency of the services, public bodies will be able to solve the neegyith
their limited resources with at least the same results, and this can only happen to incentivize and suppgjing
innovative processes. >

However, many organizations go through conflict situations when balancing the efficiency and <dst-
effectiveness with innovation. Moreover, regulations and control mechanisms in public procuremerl-'-l‘mit
buyers' freedom of action and public spending are often subject to rigid rules and a demand for trace@lity
and accountability, which pose major challenges for policymakers who want to invest in innogggon
(Obwegeser & Miller, 2018). E

-

Figure 27: Holistic overview of new public procurement approach
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Experts stand that public procurement innovation is the solution because it is a label for demand-&den
development and purchasing of innovative solutions to meet the needs of the public sector’s endeekser
(Suhonen et al. 2019). It can help the public administration to move from resource and output-driven skhlice
procurement practices towards procuring outcomes and value (figure 27). In that sense, the value calk be
defined as the subjective measure of stakeholders’ utility, taking into account the merge of quality and=eost
of the service. One must, however, be careful with the definitions because “innovative public procuremgant’
could refer to an innovative procurement process which is distinct from the outcome-oriented meaniiggy of
the definition presented above (Rolfstam, 2012; and Suhonen et al., 2019).
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Figure 28: From outputs to outcomes toward public procurement innovation (Ysa, 2016) |jum

Since 2014, the European Commission is promoting public procurement innovation. The Dir%ve
2014/24/UE established the bases to launch this buying instrument that tries to establish a dialogue wiRs=the
market to face public problems that cannot be solved with traditional instruments. Each municipality, gMyich
is the closes administration to citizens, has a powerful tool to provide solutions to real problems af to
support secondary goals and policy initiatives, e.g. green and sustainable procurement and support forghall
and mediums sized enterprises (Obwegeser & Mdller, 2018).
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The new public procurement model is funded on the following principles: services based on the valu
services focused on citizens. These principals encourage authorities to buy outcomes instead of pro
it develops a partnership with suppliers and completes all needs of the municipality offering a comprehe
service. Furthermore, the partnership between buyer and supplier enables the provide fast answ
complex changes although public bodies are characterized by their rigid and inflexible structures. Obvi
this scheme is not compatible with economic saving in the short term, but it fixes the basis to a
sustainable services in the long term. Table 6 summarizes the principle benefits of PPI.

Table 7: Benefits of Public Procurement Innovation (Bria et al., 2015)

Benefits of Public Procurement Innovation for...

THIS DELBERABLE

Citizens \ Municipalities Industry
Improves public services by Promotes a cultural change Supports innovative companies
including innovative goods or within the Administration, and SMEs that promote the City
services that better and more shifting it towards more Council’s values on social,
efficiently serve the needs of all |innovative practices and environmental and
city residents attaining economic and technological matters, driving
technical efficiency. development and

internationalisation, as they
build on access to the local
public market as their first
flagship customer.

Historically, public services offered toward a public procurement presents problem, which are the result of
the misalignment of interests between suppliers, public administrations, and citizens (beneficiaries). The
new models require a high implication of both sides (buyers and suppliers) from the beginning. The buyer
must start the process defining precisely the needs and challenges to be solved and offering the industry
the possibility of explaining how they could solve it although the proposed solution be just an idea or
prototype (Bria et al., 2015). With this approach, the buyer is creating an ecosystem of partners that work
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together to offer a public service with new and better ideas. In conclusion, it shifts the paradigm of lic
procurement, moving from very detailed tenders to an open call.

Buyers (in our case municipalities) are in charge of the definition of the contract: objectives, structure, S,
and competences of every partner. Once the supplier is decided, the implementation, monitoring, eval n,
and redesign is shared by partners. The public sector becomes a key element of innovation in public
procurement processes and a key agent in the development and trend of the market. The role of the ate
sector (industry) in the new model is to participate as an active stakeholder in the entire process. Firlly,
although there is a shared risk with suppliers in the new model, the public sector constitutes itself g&Yhe
guarantor of the service in the eyes of the citizens and therefore, ultimate responsible for achievirigdhe
established objectives.

Despite optimism about the transformative potential of PPI, uptake remains low, hampered by | of
technical capabilities of procuring organizations, poor coordination, and inadequate incentive strucigres,
amongst other barriers (Uyarra et al., 2020). In order to overcome the barriers, figure 29 presents the ti¥elve
steps that any administration could follow for developing with theoretical guarantees a public procur nt
innovation process when offering new o renewed public services.
2
1 L

Need or challange City Business Mode! | | Assessment criteria
detection definition description

Establishment of
basic service
specifications

Monitoring and
assess),ent

Stakeholders map
definition

Public procurement
Innovation tender

1£
Selection of !

partners and
contract
constitution

Players engagement ——— Co-design new
(industry and service (outcomes
beneficiaries) and public value)

Run the »ew
public ser~ice

Figure 29: 12 steps to develop a public procurement innovation with guarantees (Pardo-Bosch, 230).

7.2 Public procurement process: the Finnish experience "5'
7.2.1 Business Finland (7))

Business Finland is a Finnish government organization for innovation funding and trade, trav Fend
investment promotion. The organization employs 600 experts who work in 40 offices globally and .16
regional offices around Finland.

Business Finland creates new growth by helping businesses go global and by supporting and funding
innovations. Business Finland was created on in 2018 by the merger of two organizations: Finpro, which
offered services for internationalization, investments and tourism promotion, and Tekes, which offered
funding for innovation activities.

In 2018 Business Finland granted a total of 565 M€ of funding of which 451 M€ was directed for companies
and 114 M€ for research.

One practical example of Projects Funded by Business Finland is project of renewal energy for residential
and office buildings (Shemeikka et al.,2015). This project presented a solution for district heating and -
chilled "nearly zero energy" building by taking into account the dense urban structure which gives the new
possibilities for utilization of renewable energies (see figure 30). The energy-efficient building design solution
developed within this project is named as SunZEB. The solution is based on the regional district heating
and cooling. It allows cooling energy recycling back to the district heating network at the regional level as a
renewable energy. It also makes integrated heat and cold distribution system possible on building level, as
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the same device produces both heat and cooling services. Renewable solar energy yield for recycling s
large glass surfaces in building. High-quality solar architecture together with the building services protttes
high-quality indoor conditions to users of building. The developed energy-efficient design solutions forlilbck
of flats and office that provide bright and comfortable interiors with high-quality indoor conditions for Igers

(indoor air class S2). -
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Figure 30. Integrated district heating and cooling system of a dense city >
structure enabling recycling energy flows for different purposes (Helen Oy) 5

Life cycle costs of SunZEB - solution in the block house are around 0.2 €/n-m?/a, which are 0.017 € &m?,
month higher than in corresponding reference building. Corresponding additional investment cogjs of
SunZEB - the solution is about 130-150 €/m? in case of additional apartment building. The emissi of
SunZEB solutions were compared at energy system level to the emissions of buildings which ar?guilt
according today's building requirements. Active solar thermal energy installed in these buildings produced
an equivalent amount of renewable energy as in SUnZEB solutions. The results can be generalized Ehe
rest of the respective combined heat and power production utilizing cities.
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The first apartment building built according to the SunZeb concept was handed over to the residents ig

2020 and is part of the monitoring program of Kalasatama district in mySMARTLife Helsinki demonstl.l-I
>

7.2.2 Example of supporting public procurement - KEINO

KEINO is a network-based consortium, whose founding members responsible for the operation anesko-
development are Motiva Ltd, the Association of Finnish Local and Regional Authorities, VTT Tec al
Research Centre of Finland Ltd, The Finnish Funding Agency for Innovation — Business Finland, the Fhasdish
Environment Institute SYKE, Hansel Ltd, KL-Kuntahankinnat Ltd and the Finnish Innovation Fund Sitggf)

The centre’s main objectives for 2018—2021 are that the number of innovative and sustainable procureiZ@Ents
in Finland increases, public procurement is recognized and actively used as a management tool, contrfeting
entities openly disseminate information on their own experiences and learn from one another. The value of
the Finnish public sector’'s procurements is approximately 35 billion€ annually, or on average 16% of the
country’s GDP.

An example of the public procurement interventions in Keino is the procurement of electric vehicles for
carsharing in city of Lappeenranta, Finland. The purpose of the procurement was to decrease the CO2
emissions of the municipal vehicles, advance the development of e-vehicle related infrastructure in the city,
collect user feedback from the users of shared e-vehicles and to make the carsharing service as interesting
as possible for several user groups. The objective of city of Lappeenranta is to decrease CO2 emissions by
40% from 2007 level by 2021 and 80% by 2029. Emissions of traffic represent 40% of CO2 emissions, thus
decreasing the environmental impact of traffic is essential to reach the climate objectives. (Keino)

The procurement process is well described on Keino website along with the objectives of the procurement,
terms of the contract and also the benefits, results and impacts of the procurement. Possible next steps are
discussed regarding the procurement.
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8. Conclusions v

Ll

The analysis of the follower cities interventions through a business methodological approach, already fested
in D1.6 Key aspects of City’'s Business Models of mySMARTIife EU project, confirms us again sgme
interesting general ideas: o

- Cities are key players in fighting climate change. They are cause of the problem because th re
responsible for 70% of global energy-related greenhouse gas emissions according to the UN, byj gire
also part of the solution to reduce these emissions. >

- The description and analysis of the intervention through the VCE and CMC business tools point o@he
importance of using useful and comprehensive frameworks among cities to underline similaritie@&nd
differences among them to scale-up successful interventions and help to set up next political ageg-as.

- In this path, we would like to highlight some common patters identified in most of the interven@ns
according to the business tools presented:

e The value proposition of all interventions highlights an important decrease in eggErgy
consumption due to an increase of energy efficiency and RES production in some of them. Eakre
is a clear impact in reducing cities’ carbon footprint as well as providing other environnf@tal
benefits for citizens such as the decrease of air pollution or GHG and COz emissions. Quaathe
other site, there are also important social benefits linked to the value proposition. We fipdlan
increase of quality of life of citizens, more specifically for the case of DH which entails 3%o a
decrease in fuel poverty. But also, it is very important to highlight the economic develogaent
linked to EV and smart public lighting interventions, which offer the creation of new busin@es
and job creation in new industries. 2

e Furthermore, value propositions imply a better use of public resources in different maggrs,
such as optimizing cost of energy resources (all interventions), utility of available infrastruggure
in the city (EV and PV) or improve operation and maintenance activities (PL and smart mefrs).

e The delivering of the public value clearly identifies a common need in all interventionblkthe
political buy-in. Although it is an obvious aspect from city business models, we believe is
interesting to pinpoint for several reasons. On the first place, the political buy-in represe he
bottleneck to overcome these types of interventions. And on the second, there should an
alignment of interest among geographical political levels (municipal, regional, national) to %t up
a common strategy and offer funding and financing schemes.

e Regarding the producing of public value, we find important aspects to highlight. First of all.ghe
importance of public-private collaborations to develop and implement the interventions thtaligh
public tenders. Furthermore, it is important to underline the figure of ESCO, for example fPH
or smart public lighting (PAL), because these companies clearly operate under an SCA Y
savings business model logic. —

e Secondly, it seems crucial the public administration financial support at all levels. AIthou&not
all interventions have been co-financed — reason to put on hold the intervention -, almost all of
them (i.e. DH and EV in PAL, smart public lighting and PV in BYD or smart meters in RIJ) present
some type of co-financing between the Municipality and the EU through H2020, EDUSI, ERDF,
or the nation or region. This co-financing is important to set up the initiatives testing with pilots
as well as covering initial high upfront costs and public procurement.

- Finally, we must highlight the importance of PPI for cities when purchasing outcomes. The example of
Finland through the KEINO network-based consortium show interesting cases where success,
measured by economic, environmental and social benefits and impacts come from a clear alignment
between municipalities’, citizens’ and companies’ interest.
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