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Acronyms and Abbreviations
Term

Definition

AIT

Austrian Institute of Technology

ATP

Building service engineer company in Vienna

BESS

Battery Energy Storage System

BM

Business Model

CEE

Certificat d’Economie d’Energie

CHP

Combined Heat and Power

CSTB

Centre Scientifique et Technique du Bâtiment

DH

District Heating

DSO

Distribution System Operator

EDF

Électricité de France

ERDF

French electric energy supplier

ESCO

Energy Service Company

EU

European Union

EXP

Experientia srl

FCR

Frequency Containment Reserve

FCR-D

Frequency Containment Reserve for Disturbance

FCR-N

Frequency Containment Reserve for Normal operation

GHG

Green House Gas

HC

Heure Creuse (Eng. peak hours)

HP

Heure Pleine (Eng. normal hours)

HVAC

Heating, Ventilation and Air Conditioning

KSV

City Planning department in Helsinki

NCA

Nice Côte D’Azur
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PPP

Public-Private Partnership

RTA

Rail Tec Arsenal

RTE

Transmission system operator in France

SOC

Battery State of Charge

TSO

Transmission System Operator

UPS

Uninterrupted Power Source

VTT

VTT Technical Research Centre of Finland
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1. Introduction
Currently, the largest share of the total greenhouse gas emissions (GHG emissions) emitted into
the atmosphere, originates from the use of fossil fuels (IPCC, 2014). The European Union aims to
cut its GHG emissions to 20% less by 2020 compared to 1990 levels and 40% less by 2030 and for
2050 the EU leaders have endorsed the goal of reaching 80-95% lower levels compared to 1990
(European Commission 2014). The pressure on a decrease in GHG emissions in Europe will result
in a large change in the energy market. New technologies and new actors will enter the market. A
change on the energy market will also lead to a change in the business models used by energy
companies. New actors in the market can use new business models for promoting their services
and companies that are already established on the market must develop their models in order to
maintain their market position.
The CITYOPT project will develop applications and guidelines for planning, detailed design and
operation of energy systems in urban districts. The project examines the optimization potential of
energy systems in different life cycle phases. The optimization results will be demonstrated in three
case studies, each located in different climate zones: Helsinki, Vienna and Nice Côte d’Azur.
(CITYOPT, 2013)
The purpose of this deliverable is to develop business models for realizing the scenarios created in
deliverable 1.1 (CITYOPT, 2014). Stakeholders at each demonstration site are involved in the
development work to enable a participatory process of creating and evaluating new business
opportunities. The stakeholders include different actors such as urban planners, energy providers,
public authorities and building owners. The methods used in the work with creating new business
models on the chosen test sites include stakeholder workshops, interviews and other discussions.
Literature reviews are also used to inform the models of earlier work in studies similar to the
demonstration site case studies.
The work is divided in the following manner: a theoretical background is given in Section 2 to the
business model concept. Section 2 also contains a discussion about the main findings about the
development need of business models on the energy market. Section 3 describes the methods that
were used for creating the business models on the demonstration sites in this project. In Section 4,
alternative business models at the test locations are presented. Finally, Section 5 provides a
summary of the main conclusions of this report.

2. Theoretical background
The use of the business model concept in firms and enterprises started to increase in the late 90’s
and at present, the concept is widely used in many kinds of business (Osterwalder et al. 2005). This
chapter explains the business model concept. It investigates how existing models can be developed
and how new models could be created. The key interest is in business models used in projects and
case studies similar to the CITYOPT project.
The core quality of business models is that they contain essential information about how a
company works. The models include core information about a company, such as who its partners
and customers are, and the economic logic of how a company can create profit on their products
and services (Ahvenniemi and Tuominen, 2012). The purpose of business models is to identify,
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analyse and manage business opportunities for generating income to a company (Hirvonen et al.
2013).
In literature, there are many different kinds of definitions of business models available. Depending
on the definition, the models differ in content and purpose. The most frequently used business
model at present is Osterwalder’s business model canvas. Osterwalder defines a business model as
“a conceptual tool containing a set of objects, concepts and their relationships with the objective to
express the business logic of a specific firm. Therefore we must consider which concepts and
relationships allow a simplified description and representation of what value is provided to
customers, how this is done and with which financial consequences” (Osterwalder et al. 2005)
Osterwalder’s canvas has e.g. been used in the EU-projects EEPOS and E-hub, which examine the
use of decentralized energy production by renewables in district energy systems. The business
model canvas consists of the following building blocks; partners, key activities, key resources, value
proposition, customer relationships, channels, customers, cost structure, key findings and revenue
streams (Osterwalder and Pigneur, 2009). An advantage with the canvas is that it visualizes the
content of a business model in a well-arranged manner. As can be seen from Table 1, which
includes a comparison of the definition and content of business models used in projects similar to
the CITYOPT project, the canvas has often been edited to fulfil the purposes of a specific study and
therefore, many versions of the canvas exist.
Table 1.

Definition and content of business models used in projects and case studies similar to the
CITYOPT Project.
Project
name/case
study
EEPOS, D1.4
(Hirvonen et al.,
2013)

E-HUB, D1.6
(Heimonen et
al., 2012)
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Project/case study
description

Business model

Content of the model

The project report
tries to find BM
concepts for
companies
functioning in energy
positive
neighbourhoods.

Uses the Osterwalder
business model canvas.
The canvas is applied
because it enables an
easy overview of
stakeholder’s
involvement in the BM
and it also enables easy
communication and
exchange between
stakeholders.

Main categories:
 Offer section
 Customer section
 Infrastructure section
The main categories are
divided into 10
subcategories, describing
activities, resources and cost
structure of the investigated
business concept.

In the project report,
new business models
for E-hub systems
are studied. The ehub project develops
district energy
systems that utilize
renewable energy
sources.

A version of the
Osterwalder’s business
model canvas is used to
describe BMs in the
report.

Consists of nine elements,
grouped into four blocks:
 Business
infrastructure
 Offering/value
proposition
 Customers
 Finances
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1)
NORTHPASS
(Ahvenniemi
and Tuominen,
2012)

A study on BM
innovation for
sustainable
energy
by
Richter (2013)

The report contains 2)
BMs for low-energy
houses in different
countries,
participating in the
project.

The study
investigates BMs of
utilities for
renewable energy
sources.

9

The report takes a
network picturing
approach to the BM,
where different
participants of the
network will get an
individual picture of the
network’s extent, content
and characteristics. The
BMs value chain is split
into two parts; the first
part is associated with
producing the product
and the other part with
selling it. The BM is also
giving benefit to a third
part involved, e.g. EU,
ministries, universities,
etc.
The study uses
Osterwalders definition
on BMs. This approach is
chosen because the
model is considered as a
well-known option that
also has been used for the
generation of energy by
renewable energy
sources.

The key actors makes the
framework of the BM:
 Producers
 Costumers
 Social actors
The actions of each actor is
described in the BM.






Value proposition
Customer
interference
Infrastructure
Revenue model

There are different kinds of business models available for varying energy production methods and
with different scopes and focuses in literature. One way of categorising business models is by the
ownership form. Public companies, public-private partnerships (PPP) and private
companies/cooperatives are the most common ownership forms of energy production units and
networks (Okkonen and Suhonen, 2010). The ownership form is important since it influences the
risk allocation between the energy producers and therefore, the risk allocation is considered as an
important factor of the profitability. The distribution of the actors’ responsibilities should be
defined in detailed contracts to provide a smooth cooperation.
For district level energy services, the PPP business model is the most common one (Heimonen et
al. 2012). However, the increasing demand on more sustainable energy production is going to
change the energy markets. Traditional energy sources, such as fossil fuels, will have to give place
to an increasing amount of renewable energy on the market and this will affect the way energy is
produced, transmitted and sold (Richter, 2013). Companies that earlier have created value on their
work individually, will have to cooperate with other companies and stakeholders for creating the
same amount of value (Römer et al. 2014). Thus, the present business models have to be developed
to meet the changes on the energy market. New business models must be able to take different
stakeholders’ interests into account and use energy information in a smart way (Hirvonen et al.
2013).
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According to the EEPOS project report on business models by Hirvonen, T. et al. (2013), the
development potential in the business models of today is large. The methods used to innovate and
develop business models can be categorized into three archetypes; technological, social and
organizational (Römer et al. 2014). As there is no point in building energy systems with no benefits
for the key stakeholders (Hirvonen et al., 2013), new business models should be developed to
create benefits to the service producer company, but also to stakeholders, customers and
shareholders (Römer et al. 2014). Therefore, new business models should be developed in close
cooperation with companies and stakeholders. Key partners can be brought together in workshops,
where questions in the interest of stakeholders and companies are discussed (Hirvonen et al.
2013). New business models can also be tested in so called “business games”, where participants
act as different stakeholders and try to negotiate contracts about new services and systems
(Hirvonen et al. 2013).
Business model improvements, which have been carried through e.g. in the EEPOS and the
Northpass projects, are to give stakeholders a clear picture of their role in projects. The EEPOS
project uses the business model canvas for this; each partner of the delivery chain gets their own
business model canvas, from where they can see what is expected of them, and thereby they can
concentrate on the right issues (Hirvonen et al. 2013). The Northpass project uses a “network
picture” based business model that illustrates the collaboration between the stakeholders
(Ahvenniemi and Tuominen, 2012).
Companies, who already possess a market share in energy production and/or distribution, must
adjust their business models to meet the changes in the energy markets. Large actors on the
market, such as utilities, can develop their business models in two ways; by organizational
structure changes or the utilization of external partnerships. By creating an independent business
unit for renewable energy, a flexible and open environment for new ideas would be obtained.
Cooperation with an external partner would give tools for facing changes in the environment. In
such cooperation, the external partner could contribute with know-how and the utilities could
provide money for the accomplishment of the project. (Richter, 2013)
As mentioned earlier, the PPP model is the most common business model for district level energy
services. In a PPP model, the public sector is responsible for the procurement of the project, while
the private sector is responsible for design, building and operation of the service, which is a form of
cooperation between utility and external partner mentioned earlier. Thus, the public sector is very
important when introducing new energy service solutions (Heimonen et al., 2012).
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3. Methods
The business models developed in this deliverable are based on Osterwalder’s business model
canvas (Osterwalder, 2004). The purpose of the business model canvas is, on the one hand, to
provide a framework for laying out the stakeholders, activities and resources needed to produce a
value proposition and, on the other hand, to present the customer relationships and channels
needed to deliver the value proposition to the customer segments. Also included are the cost
structure and revenue streams. The idea is to provide a very concentrated description of a business
model while making sure that all key issues are addressed. The business model canvas is presented
in Figure 1.

Figure 1. Key issues included in Osterwalder’s business model canvas (Osterwalder, Pigneur 2009).

3.1. Modelling framework
The business canvas contains nine elements arranged in a structured format (see Figure 1).
Customer segments
Customer segments represent separate profitable customers into different groups with common
needs, common behaviors or other attributes. Hence, it is important for a business enterprise to
identify groups of people or organizations it aims to reach, serve and generate revenues from.
Value propositions
Value propositions define how a business enterprise creates values for its customers by the bundle
of products and/or services that solve customer problems or satisfy their needs.
Channels
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Channels represent how a business organization communicates with and reaches its customers to
deliver a value proposition. Channels make the customers (1) aware of and (2) help them evaluate
the products/services of a company, (3) allow the customers to purchase specific product/service
(sales), (4) deliver a value proposition to the customers (distribution) and (5) provide postpurchase support. A suitable mix of direct (e.g. mass media advertisement) and indirect channels
(advertisement and sale through a partner store) is important to fulfill these five functions of
channels.
Customer relationships
Customer relationships describe the type of relationship a company establishes with specific
customer segments. In developing customer relationships the aim is to attract new customers,
retain existing customers and encourage re-purchase.
Revenue streams and profit formulas
Revenue streams represent the source of profits for a company. Revenues streams are generated
through the sale of product/services, commission from suppliers or partners, fees for coordinating
suppliers and buyers, fees to rent/lease equipment etc. While profits equal the revenue minus costs
associated with generating that revenue. Thus the profit formula in its simplest form is revenue
minus costs. Therefore identifying the revenue streams provides part of the basis of the profit
formula, i.e. it describes how the business activity generates value for a business enterprise itself
while providing value to customers. However to complete the picture it is also necessary to identify
the cost structure.
Key resources
Key resources describe the most important assets required to create and deliver the value
proposition, reach markets, maintain relationships with customer segments and generate
revenues. Those resources can be physical, intellectual, human capital, or financial.
Key activities
Key activities describe the most important actions an organization must take to create and offer a
value proposition, reach markets, maintain customer relationships and earn revenue.
Key partners
It may be impossible for each company to own all resources or perform all activities by itself
required to offer all value propositions to its targeted customers. Therefore, a partnership would be
forged between companies to optimize the allocation of resources and activities, reduce risk and
uncertainty, or acquire specific resources and activities.
Cost structure
Cost structure refers to the most important costs incurred while operating a particular business,
including creating and delivering value propositions, maintaining customer relationships and
generating revenues.
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3.2. Modelling process
Applying the business canvas methodology involves answering a set of key questions in a particular
sequence, as is shown in Table 2. The questions addressed are designed to identify each of the nine
essential elements of a business model, which can then be represented graphically on the business
model canvas (Osterwalder and Pigneur, 2010). The method emphasizes the use of visual methods,
of recording the initial CITYOPT and strongly supports a collaborative group approach.
Table 2. The stages in the development of the business model canvas.

Customer
Segments

For whom are we creating value? Who are our most important
customers

Value
Propositions

What value we deliver to the customer?
Which one of our customer’s problems are we helping to solve?
What bundles of products and services are we offering to each
Customer Segment?
Which customer needs are we satisfying?
What type of relationship does each of our Customer Segments expect
us to establish and maintain with them? Which ones have we
established? How are they integrated with the rest of our business
model? How costly are they?
Through which Channels do our Customer Segments want to be
reached? How are we reaching them now? How are our Channels
integrated? Which ones work best ? Which ones are most costefficient? How are we integrated them in customer routines?
For what value are our customers really willing to pay? For what they
currently pay? How are they currently paying? How would they prefer
to pay? How much does each Revenues stream contribute to overall
revenues?
What key activities do our Value Propositions require? Our
Distribution Channels? Our Customer Relationships? Our Revenue
Streams?

Customer
Relationships
Channels

Revenue
Streams
Key Activities

Key Resources

What key resources do these business activities require? How are they
going to be achieved for the exploitation of the tools/user interfaces
developed?

Key Partners

Who are our key partners? Who are our key suppliers? Which key
Resources are we acquiring from partners? Which key activities do
partners perform?
What are the most important costs inherent in our business model?
Which Key Resources are most expensive? Which Key Activities are
most expensive?

Cost Structure
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3.3. Development of business models
In order to better involve stakeholders in the business model definition process, a series of
activities has been executed in the three pilot cases. Business model development was structured as
is presented in Figure 2: the main data sources are workshops and interviews, along with other
discussions with the stakeholders. This has been complemented with literature reviews to make
sure that the development of business models is informed by lessons from past studies.
Lit. review
Stakeholder
comments

Interviews

Workshop

1st draft Business
model (canvas)

2nd draft
Business model



Deliverable 1.2
Draft

Final
Business model



Deliverable 1.2

Figure 2. The process of developing business models in this report

The workshop began the work of developing the business model, as the participants of the
workshop provided their inputs to the business model canvas. This canvas worked as a first draft
for the development, but the researchers modified the draft as they were informed by other
sources, namely the literature review and interviews and discussions with the stakeholders. This
resulted in a second draft of the business model. The draft has been sent to the stakeholders for
comments, after which a final version of the business model has been crafted and included in this
deliverable.
The initial workshops focused on the development of a simple business model mainly based on
Osterwalder’s business model canvas (Osterwalder, 2004).
The workshops consisted of two main activities:




Stakeholders' business model. Stakeholder's individually described their company's
business model, with the help of printed cards, by choosing and arranging the different
stakeholders cards according to the relationship they have with them, also highlighting the
information and contents to transfer.
Business Model generation. Participants worked in two/three groups to define the
business model for the specific case using the business model canvas method.
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Image 2. A participant filling the business model
canvas.

While the workshops followed the same general themes, the workshops were customized in the
different locations according to the needs of the local case development. Therefore the exact
methodologies used varied somewhat. A more detailed description of the workshop methodologies
applied at each site is provided in the chapters 4.1 (Helsinki), 4.2 (Vienna), and 4.3 (NCA).
The following discussions with stakeholders included telephone and contextual interviews, both to
involve stakeholders who couldn't attend the workshops and to better define the specific business
model requirements. Interviews have been structured on a case-by-case basis, according to the
specific needs. In the Nice case, there was no literature review conducted.
The researchers produced one or more business models for each case studied. The number of
models depended on the case: in some instances it was evident that a particular business model is
best suited for the case, in other instances two viable alternatives were found and presented.
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4. Business models
4.1. Helsinki cases
In the Helsinki case study, different energy storage solutions are evaluated. The storage
technologies and their sizes and placement will be analyzed and optimized using applications
created in the project (CITYOPT, 2013). Since energy can be stored either as electricity or as heat,
the evaluation of storages is split into two parts, each part examined in two different areas in
Helsinki. Kalasatama is the test area for electricity storage solutions and Östersundom is the test
area for heat storage solutions.

4.1.1. Description of work
4.1.1.1. Workshop
A business models workshop took place on 22nd May in Helsinki and focused on the Östersundom
case concerning the development of a district heating network. The workshop involved 3
facilitators and observers and 7 stakeholders, including representatives of:








Helsinki City, Project Manager
KSV (City Planning Department), city planner
Helsingin Energia, energy utility
Siemens, product and automation technology supplier
Ramboll, product and automation technology supplier
VTT, expert in regulation of renewables
Inspira, financing expert

Objectives of the workshop were:


To analyse individual stakeholders business model by understanding their core offer, their
needs, values and relationship with other stakeholders, as well as information and
transactions flows.



To brainstorm on each element that composes a business model in order to inspire the
definition of the future and more disruptive business model for the two new residential
districts. This activity will be supported by an overview of the emerging trends in the power
utility market.

Image 3 and Image 4 show examples of activities from the workshop in Helsinki.
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Image 4. One of the stakeholder's business
models.

4.1.1.2. Interviews
6 interviews with different Kalasatama and Östersundom stakeholders and potential users of the
CITYOPT results have been conducted to inform both the development of this document and
deliverable 1.1 by (CITYOPT, 2014).

Image 5. One of the interviews in Helsinki.

Image 6. One of the interviews in Helsinki.

Interviewees included:







KSV (City Planning department), city planner
Fingrid, Technology and Development Manager
ABB, Business Development Manager
Helsingin Energia, Development Manager
Helen Networks, Unit manager & Network Development
Siemens, City account manager

These semi-structured contextual interviews focused on defining the user requirements of the
CITYOPT application, but also touched topics related with business models and therefore business
insights has been used to inform this deliverable.
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While the workshop setting was an engaging and intensive way to collect a lot of data quickly, the
interviews gave an opportunity to exhaustively communicate with each stakeholder and thereby
collect information that otherwise would be overlooked. In the interview, each stakeholder had the
opportunity to voice issues from their point of view.

4.1.1.3. Literature review
A literature review, concerning business models for energy storages, is carried out as a part of the
work to develop innovative business models for the Helsinki cases. The review examines business
models used for the operation of energy storages, both electricity and heat storages, and it also
explores possible models for the future. As the technology for energy storages is still being
developed, there is not much literature available concerning the operating principles and the
business models of energy storages. However, the interest in energy storage solutions is increasing
and there have been several pilot projects on the subject. The main literature used in the literature
review is reports on the pilots. The aim with the reviews is to find out what kind of business models
have been used in the management of electricity and heat storages. The review is meant to give
inspiration to new business model solutions and to avoid earlier mistakes in the models.

4.1.2. Business model – case Kalasatama
4.1.2.1. Introduction
The Kalasatama area, a district in eastern Helsinki, is a former harbour and industry area that is
reconstructing into a residential and business area. The area is about 175 hectares and when the
completion of the conversion project is finished in the 2030’s, there will be 20 000 inhabitants and
390 000 m² of office premises and 45 000 m² of service buildings (City of Helsinki, 2014)
An electricity storage system is under consideration for the area and in this report, a business
model for operating the storage is presented. Energy storages are important in terms of the
functioning of the smart electricity grid. Storages are needed for balancing production and network
loads, as reserve power, and for undisturbed electricity distribution. A new substation is going to be
built in Kalasatama and in connection with this, an energy storage facility with the capacity of 1.2
MW is planned (ABB, 2013). This capacity corresponds to the peak output of about 4,000 solar
panels. (Helen Sähköverkko, 2014)
The purchasing of the electricity storage to Kalasatama is done in cooperation between Helsingin
Energia, Helen Sähköverkko Oy and Fingrid Oyj. Subsidies for the purchasing of the storage have
been applied from the Ministery of employment and the economy in Finland. One possible
provider for the storage is ABB.

4.1.2.2. Literature review
A literature review that pertains to case Kalasatama is presented out in this section. The focus is on
business models used in the operation of electricity storages. Special interest has been paid to
methods used for increasing the profitability of electricity storages.
The first economic studies of electricity storages focused on storages used as capacity resources and
for peak shaving. Later on, the economics of energy storages used as back-up for renewable energy
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sources has gained interest. In the Kalasatama case study, a battery energy storages system (BESS)
is considered. BESS provides an opportunity for power regulation and an increased amount of
renewables with a fluctuating electricity production in the electricity network. Another feature of
BESS is its ability to improve the load frequency control of the electricity system.
Two business models with different approaches to electricity storage are represented in brief
below. In the first case, a new business model for aggregated electricity storage service is suggested.
In the second case, electricity storages in smart grids are discussed.
Business models for aggregated electricity storage services
Investing in electricity storages is, according to several studies, not profitable at today’s electricity
market. However, most studies performed, have been focusing on specific applications of electricity
storages. An article by He et al. (2011) suggests that aggregated services for electricity storages
could increase the value of the storages. He et al. have created a business model for aggregated
electricity storage services that suggests auctioning the right to use available storage capacities
among different actors. The storage unit is auctioned in different time horizons; e.g. a week-ahead
auction followed by a day-ahead auction and an hour-ahead auction. The actors give bids
consisting of two parts; an utilisation profile of the storage unit and a price for the utilization
profile. The actor offering the highest price wins the auction. Superposing of the utilization profiles
from the auction chain gives an aggregated value of the storages. Communicating the user profiles
from previous auctions to the next auctions ensures a non-conflicting usage of the storage. (He et
al. 2011)
Business models for electricity storages in a smart grid
Smart grids are made to match supply and demand of electricity and to secure a power system with
high quality and small energy losses. Electricity storages are considered as a core component of
smart grids. In a German study by Römer et al. (2012), the development of key components in
smart grids (smart meters and electricity storages) has been investigated. In the study,
stakeholders, their opportunities and their risks were identified.
The most important stakeholders of electricity storages are, according to the study, distribution
system operators, private and commercial end users with their own electricity production,
electricity retailers, telecommunication companies, private and public utilities and new market
entrants. Due to expensive storage applications and low storage efficiencies, the stakeholders end
up taking large risks when investing in storage technology. For some of the stakeholders, e.g. the
electricity retailer and public/private utilities, electricity storages can possibly reduce the electricity
sales and provide competition for the electricity production. However, all stakeholders mentioned
benefit from electricity storages in some way. Electricity storages enable new business
opportunities, peak-shaving, load shifting, improved grid stability etc.
The German study estimates the benefits of electricity storages for society to be larger than the
costs. Nevertheless, as long as the private costs of electricity storages are larger than the private
benefits, no investments are made. Because of the widely distributed benefits of storages,
collaboration between stakeholders could make investments in electricity storages more attractive.
New pricing mechanisms are needed for compensating feed-in and self-consumption of renewably
generated energy. Some suggestions for pricing mechanisms include e.g. lowered compensation for
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feed-in when the power level is high or a compensation for feed-in that is adjusted to the
performance of the storage. (Römer et al. 2012)

4.1.2.3. Business model
Business model for Kalasatama case is divided to two distinct chronological phases. The first pilot
phase consists of R&D-focused operations separately agreed between the project partners. The
costs and risks related to the operation and availability of the BESS are also shared by fixed
agreements. The pilot phase will last three years. The second phase is focused on
commercialization, during which the capabilities of the BESS are offered to the competitive
markets. The emphasis below is on description of the pilot phase. The execution of the second
phase will largely depend on the experiences on the optimal practices obtained during the pilot
phase.
Figure 3 represents the interactions between the project participants within the pilot phase of the
BESS project, whereas the Annex to this document contains the corresponding business model
canvas. The owner and operator of the BESS will be Helsingin Energia. Fingrid Oyj and Helen
Sähköverkko Oy are partners and customers for Helsingin Energia. The ministry of employment
and the economy has an auxiliary role in providing funding for the project. The BESS system
provider will also be engaged to the R&D project to optimize the system to meet the specific needs
of all the project partners (Helsingin Energia, Helen Sähköverkko Oy and Fingrid Oyj). All the
aforementioned partners have discussed together costs sharing and required R&D investments.
The BESS realized in this project is unique in Finland in terms of capacity and capabilities. As such,
the project will attract the interest of other utility companies and service providers.
Fingrid Oyj

Provide:
- Frequency
control

Sevice
fee

Sevice fee

Helsingin Energia

Helen Sähköverkko Oy
Provide:
- Reactive power
compensation
- Peak shaving
and energy time
shifting

System provider
System
specifications
and integration

Subsidy

The ministry of
employment and
the economy
Figure 3. The BESS project scheme during the three year pilot phase
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4.1.2.4. Partners and stakeholders
Different stakeholders and partners are:







Helsingin Energia (Utility company)
Helen Sähköverkko Oy (DSO)
Fingrid Oyj (TSO)
BESS system provider
The ministry of employment and the economy in Finland
The city of Helsinki

Helsingin Energia will be the owner, operator and capital investor of the BESS. Helsingin
Energia is obligated to promote energy savings and reduce carbon footprint. The BESS will help in
fulfillment of these objectives and may enable development of more efficient energy production
and grid supporting services.
Helen Sähköverkko Oy is the local distribution system operator, which is owned by Helsingin
Energia. Helen Sähköverkko Oy will provide the site for the BESS and required 10 kV medium
voltage switchgear connection.
Fingrid Oyj is the national electric power transmission system operator. Fingrid Oyj is a market
enabler due to Frequency Containment Reserve (FCR) markets held by Fingrid, but also very
important entity in defining regulation and grid code.
System provider is the key partner for the definition and procurement of the BESS technology.
The ministry of employment and the economy in Finland will subsidy the acquisition of
the BESS.
The city of Helsinki is the owner of the Helsingin Energia and has a political control over the
company. City of Helsinki will provide necessary building permits.

4.1.2.5. Customers, relationships and channels
During the 3-year project pilot phase, the BESS owned and operated by Helsingin Energia will
serve two customers:



Helen Sähköverkko Oy (DSO)
Fingrid Oyj (TSO)

Helen Sähköverkko Oy is responsible to maintain voltage regulation throughout its distribution
network. Voltage is a local attribute, which can be regulated by injecting or consuming reactive
power. Traditionally, voltage is regulated at the local substation using shunt capacitors and
reactors in series. These are investments, which could be neglected by having the BESS in a 4quadrant PQ-use. However, operating a BESS solely for reactive power compensation is not
economically feasible. In addition to voltage regulation, a BESS provides opportunity for electric
energy peak shaving. Efficient utilization of peak shaving enables savings in distribution network
capacity investments, as the BESS can provide additional power to meet short-term local peak
loads.
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As there are no markets for reactive power compensation, a bilateral deal is required between the
DSO and the owner of the BESS. In this case, Helen Sähköverkko Oy provides the site for the BESS
and pays for the reactive power compensation service. In addition to possible financial gain, Helen
Sähköverkko Oy views this project as a valuable testbed to a new way of generating reactive power
compensation.
Fingrid Oyj is the statutory frequency regulator in Finland. Fingrid Oyj is required to maintain
power system frequency within acceptable limits. Frequency, unlike voltage is not a local variable,
but a common value in the Nordic power system. Thus, the location of the BESS for Fingrid Oyj is
not as crucial as in reactive power compensation for Helen Sähköverkko Oy. Frequency can be
controlled by increasing or decreasing active power. Also reducing power demand is a viable
alternative.
Frequency can be regulated by:




having reserve power capacity available
employing demand response
employing reserve power more effectively with stronger interconnections

Traditionally, Fingrid Oyj used to have reserve power generators, but today, Fingrid Oyj rather
purchase reserve power from competitive markets. Demand side response has a definitive impact
on a system frequency, but at current stage, demand response is not utilized optimally. In this case,
Helsingin Energia and Fingrid Oyj have agreed on a deal, in which the Helsingin Energia BESS
system will be producing frequency control for Fingrid Oyj. If grid frequency is between 49.95 Hz
and 50.05 Hz, no control is required. If frequency is below 49.95 Hz, the BESS injects active power
to the grid and above 50.05 Hz, the BESS absorbs active power, thus charging batteries. Fingrid
Oyj views BESS as an almost ideal reserve power source due to the fast response of batteries.

4.1.2.6. Value proposition and products
Utilizing the BESS unit, Helsingin Energia is capable of producing reactive power compensation,
frequency control and peak load shaving as an independent aggregated service. Today, the most
economically profitable market in Finland for the BESS is Frequency Containment Reserves (FCR).
Helsingin Energia will provide reserve power in case of grid disturbances (FCR-D) and frequency
control in normal operation (FCR-N). In addition, the BESS will provide reactive power
compensation and peak shaving functions for Helen Sähköverkko Oy.
In the context of FCR, the BESS can be viewed as an alternative power source for conventional
reserve power generation. As such, BESS provides the opportunity to reduce the need of
conventional polluting reserve power, such as gas turbines, in a frequency control. Due to peak
shaving capabilities, the BESS also reduces need for new distribution lines and reactive power
compensation equipment. The energy used by the BESS to realize the above mentioned functions
can be produced with renewable energy sources whenever they are available, thus increasing the
utilization of environmentally friendly energy production. The optimized utilization of different
energy sources and grid stabilization capabilities create added value and new business
opportunities for Helsingin Energia as a comprehensive energy services provider.
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Future business opportunities might include demand response in different electricity markets and
operation as an uninterrupted power source in islanding. Viability of these markets will be
investigated during the course of the 3-year pilot phase. A value proposition summary of all the
stakeholders is given in the Table 3 below.
Table 3. Value proposition summary of the BESS project 3-year pilot phase

Party

Required investment

Helsingin
Energia

 Capital investment of BESS
 Wages of operating and R&D
personnel

Helen
Sähköverkko Oy

 Provide site for the BESS
 Provide grid connection for BESS
 Fixed payment for provided reactive
power compensation and peak shaving

Fingrid Oyj

 Fixed payment for provided FCR-N
and FCR-D services

System provider

 BESS system design, construction and
erection
 R&D support during the project pilot
phase for BESS usage optimization
 Maintenance and service of BESS
during the project pilot phase
 Provision of site construction permit

City of Helsinki

Added value
 R&D knowledge of BESS
business opportunity
 Revenue from Fingrid and
Helen Sähköverkko Oy
 R&D knowledge of BESS
technology possibilities
 Reactive power compensation
service
 Peak shaving service
 R&D knowledge of BESS
technology possibilities
 FCR-N and FCR-D services
 Revenue from BESS system
sale
 R&D experience from system
optimization

 Guidance of Helsinki city
towards increased use of
renewable energy sources and
new business opportunities
through Helsingin Energia

4.1.2.7. Key activities and resources
Key resources of the project will be the BESS and the building site. The BESS is specified to meet
certain power and capacity requirements. Active power and reactive power capabilities were
chosen accordingly to pilot program technical requirements and financial constraints.
In FCR-N market, service operator has to be able to inject and receive power from the power grid.
According to Fingrid Oyj FCR requirements, a BESS has to be able to provide full active power for
15 minutes, thus system was specified to have 1.2 MW power, 960 kVAr reactive power and 600
kWh energy capacity. To be able to both provide and receive power, the Battery State Of Charge
(SOC) has to be at 50 %, denoting to average of 300 kWh capacity if the BESS is dedicated fully to
FCR-N market. Having a dedicated FCR-D capacity reserve with FCR-N operations will be further
investigated.
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Helen Sähköverkko Oy and Fingrid Oyj require Helsingin Energia to provide service usability
above 90 % during the pilot phase. If usability of the system is below 90 %, agreed service fees will
be reduced accordingly. Usability requirement of 90 % gives Helsingin Energia possibility to
experiment with 10 % of total time in different markets and uses without financial repercussions.
Other key activity will be data sharing and communication between partners. All the partners are
committed to give and share operational and historical data of the BESS.

4.1.2.8. Cost and revenue structure
During the three-year pilot contract, partners have agreed to share costs according to value of
service. Helsingin Energia will be the owner and operator of the BESS and is paid a fixed income
from its customers until the end of the three-year pilot programme. This fixed income model
reduces the financial risk for the Helsingin Energia to an acceptable level. The fixed income also
ensures the sustainability of the planned operations for the first three years.
Capital investment cost of the BESS is the single largest cost factor of the project. This investment
can be straight line depreciated during the BESS operational years. Book value of the BESS is
estimated to be negligible after operational years compared to the initial investment value. Return
on investment is calculated to be around 5 years, therefore the BESS will only be profitable if the
operational life exceeds 5 years. Estimates for operational years vary between 7 and 10 years.
Employee wages constitute another cost factor. Operating the BESS will take human resources and
generate R&D costs. Service and maintenance is divided to two parts. During the warranty period,
equipment supplier will guarantee service and operation. After the warranty period, Helsingin
Energia is responsible for all the required maintenance. Costs due to operating energy losses are
constant, but are considered negligible compared to other costs.
Revenues are fixed for the first three years. After the pilot period, Helsingin Energia will be offering
reserve power to competitive FCR markets. Helsingin Energia will continue to offer reactive power
compensation to Helen Sähköverkko Oy. Helsingin Energia has also possibility to expand to
different markets e.g. peak load shaving and demand response markets; whatever is the most
valuable market at that time.

4.1.2.9. Discussion
As for now, ancillary service markets, such as FCR markets are deemed to be the most profitable
markets in Finland. However, in some special applications the value of uninterruptible power
source (UPS) can be notable. Therefore, UPS’s, which are essentially battery energy storages are
widely adopted already. System’s ability to compensate reactive power is beneficial to DSO’s for
voltage regulation purposes. Grid voltage is a local attribute, thus the site of the BESS is required to
be where the compensation is required. Offering a site for the BESS, DSO can have a relatively
cheap reactive power compensator. Additionally, owner of the BESS can have a secure site, with a
medium or high voltage connection to grid.
Environmental benefits are not in the scope of business model, but nevertheless, they should not
be forgotten. Environmental benefit of a BESS can be calculated by using a peak shaving case. In a
peak power demand situation, the energy is usually produced by polluting energy sources, such as
gas turbines. Using a BESS for peak load shaving would replace this polluting power generation
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with average power generation, which includes a larger share of renewable energy sources. Other
environmental benefit would be the reduced need to erect new transmission and distribution lines,
preserving natural landscape. There are no definite calculations of how the BESS would reduce
carbon footprint in different scenarios and countries, but this could be interest of future research.
The BESS project is relatively unique for its size, multipurpose and multiuser aspect. Partners
share mutual R&D interest, which is the fundamental reason for acquiring the BESS. At current
energy production and transmission costs, the BESS is not considered financially competitive
against more conventional reserve power generation methods. However, the operating
environment for the energy industry is rapidly changing due to increased environmental awareness
and BESS technology is seen as a promising and versatile tool for the future.
This project is regarded as a necessary and valuable R&D project towards future commercialization
of BESS technology. Commercialization could be further expedited by introduction of new nonmonetary incentives, such as the “right of first offer” or the “right of first refusal” at the competitive
FCR markets. This would promote cleaner energy technology, such as BESS over conventional
fossil fuel driven technology. In addition, grid code for ancillary service markets should be revised
to consider the advantages and limitations of technologies, such as BESS.

4.1.3. Business model – case Östersundom
4.1.3.1. Introduction
The Östersundom area had 6,400 inhabitants in the year 2013. Between the years 2020-2060, the
area is expected to grow into a suburb of Helsinki with perhaps as many as 70,000 inhabitants and
15 000 - 30 000 new jobs. (Östersundom toimikunta, 2014).
In the development of the area, energy efficiency and the use of renewable energy sources will be a
key factor. According to the plan, Östersundom will be developed into a garden city divided into
five districts. New buildings in the area will be built to use less energy and possibly even achieve
zero energy standards. From the year 2015 and beyond, the houses built will follow the directives
for low energy houses and from 2040 the houses built will be following the directions for passive
houses (VTT, 2010). Thus, the heat demand for the houses will be relatively small and the main
demand for heat will be for domestic hot water (City of Helsinki, 2014).
The master plan proposal of the area permits houseroom space of totally 4,670,000 m² and
premises space of totally 2,040,000 m² in the year 2055 in Östersundom. The share of apartment
buildings is estimated to 1,360,000 m², one-family houses to 1,320,000 m² and effective family
houses to 1,990,000 m². Of the premises space, offices stands for 1,230,000 m², commercial
buildings for 330,000 m² and others for 480,000 m² (Östersundom toimikunta, 2014).

4.1.3.2. Literature review
A literature review that pertains to case Östersundom is carried out in this section. The review
focus on business models used in similar heat production cases as in the Östersundom case study.
For district level energy services, the PPP business model is the most common one (Heimonen et
al. 2012). In Finland, municipalities have traditionally been taking responsibility for providing heat
services. However, since the early 1990’s the heating market have become more privatized, giving
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new operators a chance to establish at the heating market (Okkonen and Suhonen, 2010). As the
energy market changes, new kinds of energy services are needed.
An increased number of low and passive energy houses will decrease the demand for district heat.
The strengths of district heating; reliability and easiness, will be appreciated also in the future but
for maintaining the popularity, innovative services have to be provided by district heating
companies. The high connection fee of district heating is a barrier and for maintaining the district
heating business profitable, new pricing models have to be developed. As green energy is expected
to be in favour of customers in the future, the district heating companies will benefit from
providing renewable energy. Service packages and consultation services for customers could also
be a way to maintain the customers’ interest in district heating.
Small scale energy production e.g. by solar collectors and wind turbines, gives end users of energy a
possibility to produce heat by themselves. End users of energy will not be able to handle all kinds of
processes associated to the energy production process in the future; there is a need for bundled
energy services. New service design is needed for tempting new customers willing to pay for new
energy technologies. The current pricing mechanism for small scale energy production has to
change; currently it does not provide enough support. (Heimonen et al. 2012)
In the future, it is possible that the heating market is liberated in the same way as the electricity
market. If technology allows effective competition between multiple heat producers, prices may be
lowered. However, forming an effectively function market would require major changes in the
current mode of operation in district heating.
A liberated heating market would also promote economic heat production and the use of effective
production units. Customers in a liberated heating market could easily be small-scale energy
producers as well, selling excess heat to the heating network. (Sipilä et al. 2005)
Four case studies on similar topics as in the Östersundom case are represented in short below. The
first case study investigates business models used in Finland for heat production of wood. The
second study is a pilot project in Jyväskylä where an open district heating network is being tested.
In the third study, it has been examined whether a community can be self-sufficient with respect to
heat or not. Finally, the fourth case takes a closer look on business models used in the operation of
heat storages.
Business models for wood heating production
An article by Okkonen and Suhonen (2010) investigates business models used for heat production
in Finland. According to the article, different kinds of owner arrangements influences the way the
business are carried out. A public-private partnership between a municipality and an entrepreneur
creates benefits for both owners; the entrepreneur benefits from steady income and demand, and
the municipality get access to a cost-efficient heating service. In the case where owners of heat
production units and networks also were customers, this was a strong driver for keeping heat
prices on a low level. However, municipalities have a slow decision-taking process. For a private
heat producer, the potential profits are higher the more tasks the producer is ready to provide.
Large heating units can contribute to larger profits due to the economics of scale. In large heating
plants, the delivery of raw material has been secured. For small-scale heating units, subcontracting
of the supply of raw material can reduce the expenses. (Okkonen and Suhonen, 2010)
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Case example: open district heating network in Jyväskylä
In Jyväskylä, there is an ongoing project, testing a new home automation system that controls the
energy use in a pilot building. The pilot building is connected to the local district heat network and
in addition, it produces a part of the needed heat by using renewable energy technologies. On top of
the roof, the building has solar collectors, supplying solar heat to the building, and it also has a
solid fireplace. In this pilot, no heat storage is used. In case surplus heat is produced in the
building, that heat is sold to the district heating network. When the heat production in the building
is not large enough, additional heat is bought from the network. The total input and output heat of
the building is summed up and the building owner pays for the net energy bought to the local
energy company Jyväskylän Energia.
The home automation system, developed by Jyväskylän Energia and some local companies,
calculates how the building can take advantage of the heat production of the building in an optimal
way. The system gathers information such as weather forecasts and hourly energy price. Based on
this information, both the electricity and heat use in the building is regulated. The system indicates
e.g. when it is profitable to start the dish washer. The use of devices that can be used anytime of the
day and only for some hours in a row, such as hot-water tanks and the heating system of the
property, are directed to times when the overall demand and price of energy are low.
According to Jyväskylän Energia, the realizer of the pilot project, an opportunity to steer the
demand for energy would be valuable for energy companies. In that case, the needed reserve power
capacity could be smaller than it is today. Today, the reserve power is measured after the peak
power consumption. (Jyväskylän Energia Oy, 2014)
Case example: Can a community be self-sufficient with respect to heat by using
decentralised heat production?
A study by Nystedt et al. (2006), investigates if a community can be self-sufficient with respect to
heat by using decentralised heat production. The study contains different scenarios with different
decentralization degrees. The result where the heat production is of the same size as the heat
demand is regarded as the optimal solution. In the scenario, where the degree of decentralisation
was 100% (100% of the buildings produce heat separately), the community was self-sufficient of
heat from June to September. In the scenario where the degree of decentralisation was 70 %, the
community was still self-sufficient from June to September but the amounts of excess heat
produced were smaller. The most optimal solution for heat production in the case study was when
the degree of decentralisation was 70% but the settings for the (CHP plants) production were
different in summer and in winter.
Large amounts of excess heat produced in summer are problematic because then the demand for
heat is the least and the network may not be able to receive all the excess heat. Therefore, a
possibility to store heat would be valuable. (Nystedt et al. 2006)
Business models for heat storages
Energy storage research has mainly focused on developing energy storage technologies and there
has been little focus on the integration of storages into the energy networks and their operating
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principles. At present, the allocation of risks and benefits of storage investments in the energy
market is difficult. Business models for adequately valuing of energy storages are required. One
possibility mentioned by Taylor et al. (2013) is to optimise the planning and operation of
distribution networks by letting the distribution network operators manage decentralised
operators, storages and energy demand actively. In case small scale heat storages are used, energy
service companies (ESCOs) are suggested for optimising and caring for the benefits of the system.
Case example: Small scale heat production by companies in Turku
In Turku, a city in the south west of Finland, the local energy company, Turku Energia, have made
heat business contracts with two local companies. The companies sell surplus heat to Turku
Energia but they can also buy heat if needed. The first company, Late Rakenteet Oy, is a
manufacturer of glued timber structures. The manufacturing process requires large amounts of
heat and the company produces the heat needed themselves with a boiler of about 2 MW. The fuel
used in the boiler is waste wood from the manufacturing process. Late-Rakenteet and Turku
Energia started to collaborate in the 1990’s and since that, the surplus heat created by Late
Rakenteet has been sold to the local district heating network. The boiler owned by Late Rakenteet
is also used as a reserve power station in cases when some part of the district heating network has
to be momentarily closed due to construction or maintenance works or. (Turku Energia, 2012)
The second company, Hansaprint Oy, perform printing works. The printing is carried out in high
temperatures, up to 750 °C but also the reheat temperatures of the printers are quite high: 300 °C.
In 2009, the company installed heat recovery equipment that surplus heat to the local district
heating network. The heat recovered by the equipment is expected to be 20,000 MWh/year and the
investments in the heat recovery equipment are calculated to be paid back within three years.
(Turku Energia, 2009)
By 2020, Turku Energia has set as a goal that 50 % of their district heat supply, both heat produced
by themselves and heat bought from elsewhere, should be produced by renewable energy sources.
Thus, the heat bought from Late Rakenteet Oy and Hansaprint Oy is calculated as a part of the
supplied heat and this heat helps the energy company to reach their goal. However, the heat
production units of Late Rakenteet Oy and Hansaprint Oy are not included as a part of Turku
Energia’s peak capacity, since the units are not operated by Turku Energia.

4.1.3.3. Business model
In Östersundom, a pilot site for environmentally friendly energy solutions is created. Thus, the area
is made attractive for private capital and research investments. The inhabitants in the area are
expected to be interested in environmentally friendly energy solution.
The business model proposed here for Östersundom is based on the idea of a bidirectional district
heating (DH) network in the area. The network will be operated by a DH company. The inhabitants
in the area will have the opportunity to produce a part of the needed heat in their buildings
themselves. Inhabitants that both produce and consume heat are called prosumers. The heat can
be produced by the use of different renewable energy sources such as biomass, pellets and solar
energy. To optimize the utilization degree of heat produced by prosumers, heat storages in form of
hot water tanks will be used.
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The value chain of the proposed business model is presented in Figure 1. The prosumers purchase
heat production equipment and storages from equipment producers. Financing for equipment
investments can be provided by banks or investors and the municipality is also able to give
subsidies for the investments done. As can be seen from Figure 4, the prosumers work in close
cooperation with the DH company in the area. In case surplus heat is created by the prosumers,
this heat can be sold to the DH network. When heat produced by the prosumers themselves is not
enough, additional heat can be bought from the network. The DH company also sells district heat
to other customers than the prosumers in Östersundom, such as organizations and companies in
the area.

Figure 4. The value chain of the proposed business model in the Östersundom case. The partners of the
DH company is not included in this value chain.

In the workshop and stakeholder discussions leading to the development of this business model
proposal for the Östersundom case, many different suggestions for the model were given. One
suggestion consisted of the idea of a small scale energy entrepreneur, owning his own CHP plant
and using biomass as a fuel. However, as this idea requires a third-party access to the DH network,
it was considered to be too different compared with the Finnish market situation today, where the
DH companies control the DH networks.

4.1.3.4. Partners and stakeholders
The partners and stakeholders in the Östersundom case are:






District inhabitants (prosumers)
DH company (Helsingin Energia)
Equipment producer
Bank/Investor
Government (municipality)

A large part of the district inhabitants in Östersundom are prosumers. They produce a part of
the needed heat in buildings themselves and in case surplus heat has been generated, it can be sold
to the DH network.
A DH company, in this case Helsingin Energia, is the operator of the DH network in the area. The
company sells district heat to the prosumers in the area when needed.
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Equipment producers provide equipment for small scale heat production such as fuel cells,
solar collectors and biomass boilers. Heat storages in form of hot water tanks are also provided by
the equipment producers.
Depending on the financing need and financing capacity of the prosumers, banks and investors
provide financing to investments in heat production equipment. Banks provide debt financing such
as loans to cover the investment costs while investors, in case such are found, arrange the financing
by investing their own equity. The Östersundom area is located at the territory of three different
municipalities: the city of Helsinki, the municipality of Sipoo and the city of Vantaa (Östersundom
toimikunta, 2011). The municipalities can support the prosumers with the financing of heat
production equipment. In Finland, it is possible to receive subsidies from the municipality for
investments in devices and material that improve energy efficiency, decrease emissions from the
use of energy usage or increase the use of renewable energy (ARA, 2013). The municipalities have
also another important role in Östersundom; the creation of the master plan of the area. In the
preparation of the master plan of the area, the municipality can give specifications on the design of
the energy supply in the area. Theses specifications can be formed to support renewables and the
prosumers in the area.

4.1.3.5. Customers, relationships and channels
There are three different groups of customers in Östersundom:




Prosumers
DH company
Organisations and companies in Östersundom

Both the prosumers and the DH company are not only key producers of heat in Östersundom; they
also buy heat and thereby, they are customers of the energy system in the area as well.
The prosumers produce heat primarily for their own use. If the heat demand is greater than the
production, the remainder heat is purchased from the DH network.
The DH company, Helsingin Energia, is the distributor of DH in the area. The company buys
surplus heat from the prosumers.
Organizations and companies in Östersundom serve as secondary customers of the energy
system. These customers buy the amounts of heat that they need form the DH company.
The bidirectional district heating network in Östersundom is the channel used for realizing the heat
exchange between prosumers and the DH company, and between the DH company and the
organizations and companies in Östersundom. Energy contracts are made between the producers
and consumers of heat in order to clarify the heat price and the payment rules. The contracts
between the prosumers and the DH network could either be a net-metering contract or two
separate contracts. In net-metering contracts, the amounts of heat that are bought and sold by the
prosumer, are compared. The prosumers are debited for the net quantity of heat that they have
bought. (Solar district heating, 2012.) The other option for the contract form between prosumers
and the DH company, is to make two separate contracts. One contract would then state the
conditions under which the prosumer sells heat to the DH network. The other one would state the
conditions under which the prosumer buys heat form the DH network.
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Net-metering entails the problem that the real value of heat for the DH company varies greatly over
time depending on the production and demand of heat in the network, yet the price they are
expected to reimburse to the prosumer is constant. This problem might be alleviated by prices
varying by season and time of day or even by a real-time pricing scheme.
The contracts made between the DH company and organizations and companies in Östersundom
would be a normal district heat. Normally, the price of district heat consists of a fixed fee for water
flow, which is equally large every month, and a fee for the measured energy consumption
(Helsingin Energia, 2014a).

4.1.3.6. Value proposition and products
The value propositions of this business model contain features that are not yet in commercial use
in Finland, most importantly the prosumer model of individual households. However, some earlier
research projects have explored the possibility of bidirectional heat sales. Also, bidirectional heat
sales are already conducted by some companies that produce heat either intentionally or as a side
product.
The business model provides an opportunity for inhabitants in Östersundom to become
prosumers, thus generating a part of the heat needed in their homes themselves. The small scale
heat production will be carried out by utilizing energy renewables such as biomass, pellet, and solar
energy. An advantage with the heat produced by the prosumers themselves is that the prosumers
can always be sure of the origin of the heat. This kind of heat production also makes it possible for
the inhabitants to control the heat production and usage. Thus, the consumers get more aware of
their own heat consumption.
The more heat that the prosumers manage to produce, the less are the quantities of heat that they
have to buy from the district heat network. The heat usage at the prosumers will be optimized by
the use of heat storages. Smart use of energy, e.g. timing heat consumption in HVAC systems
according to heat availability, is another way of optimizing heat use. However, in times when there
is surplus heat at the customer side, there is an opportunity to sell the excess heat to the district
heating network.
From the DH company’s point of view, one opportunity of an open district heating network is that
it could attract new customers to connect to the network. Prosumers connected to the DH network
would also have an increased commitment to the network. Other values proposed to the DH
company in the model are an increased security of supply through the capacity of the prosumers’
heat production equipment and the possibility to buy cheap excess heat from the prosumers. The
DH company would also gain advantages from the use of heat storages at the prosumers. Today,
unnecessary large district heat pipes are used to connect small groups of dwelling and row houses
to the district heating network. This is to ensure that the customers always have access to domestic
hot water. In case heat storages where used, the size of district heating pipes could be smaller and
the heat losses would also be reduced. The fact that the heat prosumer concept is quite new in
Finland and enables small-scale local renewable energy production would also give the DH
company positive publicity from such a business model.
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4.1.3.7. Key activities and resources
The realization of the business opportunities in this business model requires a clear division of
activities among the partners and several key resources. The most important resource required for
the implementation of the business model is the Östersundom area itself. The area is a pilot site for
environmentally friendly energy solutions. The future design and development of the area are
defined in the master plan of the area. Thus, for enabling the construction of a DH network in the
area and possibilities for the utilization of renewable energy, these features had to be taken into
account by the municipality when preparing an appropriate master plan.
The prosumers in the area produces heat energy and therefore, they need some kind of heat
production technology. In addition to the technology, a control system is needed that controls the
technology and can turn it on and off when needed. Another key activity of the prosumers is to
optimize the use of their own produced heat. For this, different kinds of applications such as smart
control, heat storages and weather forecasts can be used. Smart control is used for deciding when it
is profitable to use appliances or HVAC systems. Heat storages, such as hot water tanks are used to
store heat in form of hot water for later use. Under the Finnish conditions, heat storages can be
used to balance heat production and use over time periods ranging from hours to a few days.
Larger storages are unlikely to be technically or economically sensible.
For heat production technologies, whose energy production is dependent on the weather, weather
forecasts are needed. Weather forecasts can be used e.g. for deciding whether it is profitable to use
heat in the heat storage or if the storage should be emptied. For investing in heat production
technologies and optimization systems, the prosumers need capital. Funding is one important
resource that is needed in the implementation of the business model and this can be provided to
the prosumer by banks or investors.
The DH company possess a lot of know-how in energy production and energy systems. The
company is responsible for the DH network in the area, which is also a very important key
resource. The network is built by the DH company and later on, they also takes care of the
operation and maintenance of it. The DH company also gives instructions for the design of the
heating system and the connection of it to the network, which the prosumers are obliged to follow.
The company provides organizations and companies in Östersundom with heat and also prosumers
can buy heat from the network when their own capacity is not large enough.

4.1.3.8. Cost and revenue structure
The investments needed for the implementation of this business model are considered huge, since
both investments in the district heating network and energy production devices are large.
Therefore, the payback time for the investments will be long or payback may not be reached for all
investments. Possible subsidies from the municipal or the government would lower the investment
costs. The operating costs are based on fuel costs and other costs such as labor costs and the size of
them depend on the fuel price. A functional and efficient cost structure would facilitate the
provision of affordable heat for the prosumers and end users.
This business model may be sensible under two sets of conditions. The first is as a test bed for new
technology to test new solutions to see which are the likeliest to mature to profitability. This could
justify public support for the project. However, other locations could be explored to see if
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profitability could be better elsewhere. The other possibility is that over time the price of
technology comes down or price of energy rises enough to allow profitability for the investments.
Many technical solutions envisioned in this business model are, while available, not yet installed in
such large quantities that the prices would have been brought down by competition and mass sales.
The revenue streams of this business model are decided in the contracts done between prosumers
and DH company and DH company and organizations and companies in Östersundom. It is worth
noting that the inhabitants in the area are interested in environmental friendly ways to produce
heat and therefore, they may be ready to pay extra for the value in renewable heat. A similar result
was achieved in Helsinki with voluntary investments to solar electricity generation (Helsingin
Energia, 2014b). The DH company is interested in buying excess heat that is cheaper than the one
that they produce in their own power stations.

4.1.3.9. Discussion
The business model developed for the Östersundom case will make it possible for the inhabitants in
the area to become prosumers of heat and thus produce heat in small scale by using renewable
energy sources such as biomass, pellet and solar energy. The financing models of prosumers’
investments need to be carefully planned to ensure sufficient risk management. Financial advisory
services can be utilized by the prosumers to ensure that the financial model and the risk allocation
of the investments are efficient. In summertime, the excess heat of prosumers has no or little value
due to the small demand of heat and therefore, the DH company may not want to buy surplus heat
of prosumers then. In such situations, a proper use of optimization methods is essential. The
utilization degree of the prosumers’ heat is optimized in the model by the utilization of heat
storages, control systems, weather forecasts and automatized home systems. In addition, the
optimization of heat utilization is also otherwise beneficial for the prosumers when their own heat
is cheaper than the one bought from the DH network.
As was discovered in the literature review, there is an emerging need for bundled energy services
on the energy market. This is also the case in Östersundom: a service that contains planning,
installation and maintenance of heat production units and also prepared contracts with the DH
company would be attractive for prosumers in the area.
An important aspect to take into account is that DH companies are required to lower the amounts
of emitted CO2 into the atmosphere. Therefore, from the viewpoint of the DH company, an
opportunity to count the heat produced by the prosumers as a part of their own heat production,
would increase their interest in the business model suggested. Another alternative, which certainly
allows DH companies to include the heat produced at the private properties in Östersundom as a
part of their own production, is that the DH company owns the small scale heat production units.
This might be feasible under a voluntary system where the owner of the building would share the
investment cost as a sign of environmental awareness – a model so far used for solar electricity
generation (Helsingin Energia, 2014b). Otherwise the investment and maintenance requirements
are rather large for the DH company.
Important questions that have to be further investigated are who is responsible for offering peak
capacity in Östersundom and how the installed capacity at the prosumers’ in Östersundom can be
efficiently utilized. In the area, the installed capacity, the energy demand and the price of energy
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need to be in balance. If the amount of installed capacity in the area is high compared with the
energy demand, the energy price will also be high since all capacity investments need to be covered.
Currently, DH companies are responsible to meet the heat demand of their customers. Therefore,
DH companies have to maintain reserve capacity that can be used when the peak demand is high.
In case large amounts of small scale heat production units are installed in Östersundom, the
balance between installed capacity and energy demand could be disturbed, since the DH company
would anyway have to maintain the same amount of reserve capacity. Therefore, there is a need for
a system or operator that could coordinate the use of the prosumers’ capacity and guarantee the
energy supply during moments with high peak demand.
The business model proposed in the Östersundom case includes features that are yet rather
unknown on the Finnish energy market. For the model to succeed financially, the payback for both
the prosumers and the DH company must be attractive. Presently this appears challenging from a
business approach only. In the future the situation may change with changes in energy prices and
due to technological development.
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4.2. Case Vienna
4.2.1. Introduction
The Viennese case consists of four buildings located in a commercial / industrial zone connected by
a local district heating network with an integrated storage. The system is not yet implemented and
will be a combination of existing systems and newly constructed parts. The proposed scenario has
been developed within the energy supply concept for the planned FUTUREbase building that has
been developed within an Austrian national-funded research project of the same title (Preisler et al.
2012). The research work done in this project included technology screening, energy flow analyses
and the development of a sustainable concept for a building in plus-energy-standard. For the
realisation of the building the research project recommended to implement an energy management
system in a local association of the climatic wind tunnel of RTA and the TECHbase, ENERGYbase
and FUTUREbase buildings (see Figure 5).

Figure 5. Scheme of the planned energy system

Main idea is to use waste heat from the climate wind tunnel and integrate it together with the
existing heat supply systems of the buildings as well as with a planned storage into a side-wide
energy system that will cover the heat demand of all three buildings.
Due to the novelty and complexity of such system a new business model has to be developed. The
model should include all relevant actors and describe the implementation and operation of such
system. The following chapters describe the methodology and as result the main aspects of such
business model.

4.2.2. Description of work
The work performed is a combination of three methodological approaches. The core activity is a
workshop bringing together stakeholders involved in the implementation of the scenario. The
stakeholders discuss implementation possibilities and by representing their respective role in the
business sector ensure that different aspects and perspectives are being considered. The
information gaps in the resulting model are cover by interviews and literature research.
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4.2.2.1. Workshop
The goals of the workshop were:




To analyse stakeholders business models by understanding their core offers, their needs,
values and relationships with other stakeholders, as well as information and transactions
flows.
To brainstorm on each element that composes a business model in order to inspire the
definition of the future and more disruptive business model for the new heating system
currently under investigation. This activity will be supported by an overview of the
emerging trends in the power utility market.

Image 7 and Image 8 show examples of activities from the workshop in Vienna.

Image 7. A formalization of Vienna's system
actors.

Image 8. Participants working on the business
model canvas.

The idea of the workshop approach is to actively involve different stakeholder groups to interact
and develop a model using the business gaming method “living lab”. The involvement of different
stakeholder groups ensures a comprehensive consideration of different aspects, interests and
perspectives. The partially contrary interests and different perspectives of the involved
stakeholders help to shape an actual business making and a more realistic testing of business
opportunities identified. A constructive and efficient interaction of stakeholders within this
participatory process to reach the target of a developed business model can be ensured by the
application of different activities:







mind map – visualisation of opportunity spaces
open brainstorming – moderated group discussion using specific tools (e.g. posters, postits)
635 Method idea generation around high potential opportunities – generating ideas and
forwarding them to other participants for further development,
future cast – projecting an opportunity space in the future
six hats – evaluation exercise using different perspectives
business model Canvas – discussion of business model key areas using a structured scheme

The relevant stakeholders were selected according to the different roles within the implementation
process in the Viennese business case. These are:
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Developer and owner of the buildings – main decision maker responsible for building
administration and tenancy. The main interest is to be competitive at the real estate market
and have full occupancy of the space. In the Viennese case the developer and (partly) owner
is the Vienna Business Agency itself repectively by companies under its control. This
stakeholder is in the double role by being the owner (ENERGYbase) or co-owner
(TECHbase) of existing buildings and co-developer for the FUTUREbase building.
Research centre – providing scientific planning support. Researchers are developing and
transferring new technologies and concepts to the market and accompany the
implementation of pilot demonstration cases. They have an integrating function and
knowledge of the overall system setup. In the Viennese case the research lead is performed
by AIT.
Building services engineer – planning of the HVAC system. The building services engineer
is involved in the planning and implementation phase and designs the energy supply and
distribution systems of the buildings. This stakeholder has a good knowledge of the system
setup and due to the market involvement also of investment and costing. In the Viennese
case the company Renercon represents this role.
Energy supplier – provider of waste heat as energy source. The provider is not in the
common role of an energy supplier. In contrast to the latter a waste heat provider is not
primarily interested in sales but in a safe and secure operation of the facility. The heat is
available anyway and its use can additionally lower the operational costs of the facility by
rejecting the waste heat at lower temperatures. The waste heat provider is represented by
the facility manager of the RTA climate testing facility.
Facility management of the buildings – responsible for the operation of the concerned
buildings. Facility managers have knowledge of building operation, maintenance and user
needs. In the concerned area one of the buildings is operated by First Facility Management
(TECHbase), the second one by Siemens Facility Management (ENERGYbase). The third
building is not yet constructed and has thus no facility manager.
Tenants – represent end users. Main tenant of the buildings is AIT which also provides

Representatives of all stakeholders were invited to the workshop. Due to the fact that not all of
them were available, interviews have been performed to fill these gaps (see Section 0).
Even though the workshop was planned to be held in English, the used language was mainly
German. Not all stakeholders could follow the discussion in English; therefore both languages had
to be used in combination. The workshop consisted of presentations and an interactive part.
Within the first part the research project and its activities have been presented followed by a
presentation of the case in Helsinki, Finland and presentation of the Vienna case. This should
provide a framework for the discussion, explain the context and planned activities. Because the
stakeholders preferred discussion instead of gaming session the open brainstorming activity in
combination with the more structured business model Canvas activity were selected for the
execution of the interactive workshop part.
The main challenge during the workshop discussion was the complexity of the technical heat
supply system. This is caused by the fact that the case involves many stakeholders in different and
partly multiple roles and the system has not yet been implemented in such a complex setup.
Therefore the presentation of the context (case) was followed by open brainstorming with the use
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of flipcharts and post-its. This step ensures that there is a common understanding of the case and
provides a visualisation of the setup for the next step, the Canvas business model development. The
stakeholders created two charts showing different perspectives showing the same setup, see Figure
6 and Figure 7. Both resulted in the definition of two different business cases that allow for the
operation of the complex system.

Figure 6. Visualisation of the context in the Viennese case

The resulting business case ideas were further developed in two groups each one dealing with one
case. With the Canvas template stakeholders focused on the definition of the 9 key areas that
describe the model. The following cases were identified:



Centralised ownership – the implemented system is owned by one enterprise that takes
care of the distribution, pricing, sales and maintenance.
Local heat market place – available energy sources including waste heat are offered on a
local market place; the price is variable and depends on the actual demand and supply.
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Figure 7. Visualisation showing the context in a different perspective

Pictures of the two cases are shown in Figure 8, the contents of the Canvas key areas for both
models were transcribed and are available in the annex to this document.

Figure 8. Pictures of the Canvas sheets developed in the workshop
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4.2.2.2. Interviews
The interviews were focused on the review of the output from the workshop to feel the gaps and
detect the risk of the business model. These interviews where done to WA Business & Service
Center GmbH, which is the owner of the buildings, Dr. Selke, as external reviewer, and Renercon
GmbH, as expert company on district heating in Vienna.
The output of the interview was that the business model developed under the workshop to use
waste heat supported district heating system cover all the necessary aspect, and in particular the
idea of purchasing prices of the heat energy (EUR /kWh) in long term contracts as a function of
delivered temperature level is interesting to get a wider range of tariffs.
On these interviews was pointed out that the economic risk for this business model for the
Viennese study case is high. In spite of TECHbase is an attractive building to be connected to this
new district heating network, the low heat demand ENERGYbase and FUTUREbase, which are
passive building, makes that the heat sales form NEW ESCO could not cover the investment cost to
set up the system. In this sense, the integration of the other building from the area with similar
characteristic than TECHbase or the connection of this district heating network to the main district
heating system of Vienna could help to reduce the economic risk.
Another important factor of risk is the low interest of RTA to extend its business activities as heat
suppliers in district heating system. The company wants only centre its economic activities in the
main core of the company which means perform test in the climatic wind tunnel. Nevertheless, the
company reflect their intent to reject the waste heat for free to grid if the necessary investment of
the installation of the new equipment and the cost related to stop the facility are taken by a third
party. This implies for NEW ESCO the possibility to get the role of this third party and get a heat
source with almost free running cost. Nevertheless, the possibility that the benefit of the sales of
the heat does not compensate the investment was highlight.
The possibility to get public funding from the city is Vienna to cover part of the economic risk is
very low. During the interview was mention that the current district heating company of the Vienna
is owned by the city and the option to have two independent districts heating network is not
attractive for city, furthermore if one of them is set only for a reduced number of office buildings.
The Viennese study case is very constrain because of two of three of the office building are passive
building which implies an increase of the difficulties to set properly the business model.
Nevertheless, the developed business model could success in urban areas where the energy
demand of the buildings linked to a heating network, which recover the rejected heat from a
facility, are equivalent to TECHbase, which is the standard heat demand of an office building.
During the interviews was suggest to explorer other alternative configurations of the heating
network should be explore which maybe could be more economically feasible, e.g. a district heating
network which just integrate the heat suppliers of the buildings.
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4.2.2.3. Literature review
The literature review is used to provide information that could not be covered by the workshop or
interviews. The following literature was used during the assessment:




Project reports of the Austrian national-funded project RecoverHeat, that deals with the
same demonstration area as CITYOPT
Final project report of the Austrian national-funded project FUTUREBASE
Other relevant reports of the project CITYOPT, such as the report on the development of
the technological scenario within D1.1

4.2.3. Business model
From the two identified business cases “centralised ownership” and “local heat market”, only the
case with a clear ownership structure and clear responsibilities will allow a successful and
sustainable operation of the district heating system. A local energy market is feasible in case the
number of participating entities reaches a certain size to ensure competition and sufficient energy
demand. The small number of potential participants in the local heat market and the absence of
suitable software solution for the market operation are not supporting the idea of developing a
local heat market place at the moment. Therefore the following chapters describe the possible
implementation of the centralised ownership model. The local heat market is further discussed as a
possibility within the chapter 4.2.4 Discussion.
The complexity of the actual case is given by the different interests of the stakeholders and the
ownership structure of the different buildings and systems. A New Energy Service Company (NEW
ESCO) has to be established, which is taking over the different responsibilities and is managing the
purchase of heat, the distribution and the sales of heat.
The existing ownership structure of the buildings, the heat production units and the necessary
equipment will remain. But instead of individual and independent heat energy production under
the new business case the heat producers (gas boiler, recovery heat …) will sell the generated heat
energy for a fixed price to the NEW ESCO, which is taking over the heat energy and is distributing
it in the district heating system to sell it to the individual customers.
In Figure 9 the intermediate function of the NEW ESCO and the interfaces to the existing energy
heat production units and the energy heat consumers are shown. Recovery heat from the RTA
facility will be used with highest priority in the district heating system, if the demand in the district
heating system is lower than the produced recovery heat, the heat will be stored in a heat storage
tank. If the heat storage tank is running under a defined temperature level the other heat
production units will be started.
Other energy sources available at the site can be included into the system in case a significant
contribution is feasible. This includes the connection of solar thermal collectors to the heat storage
tank or the integration of exiting heat pump systems. The decision on the integration of additional
supply sources will be done based on the final implementation plan. In any case the decision will
have just minor impact on the setup of the business model as is thus not discussed in detail.
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Figure 9. Scheme of the proposed stakeholder structure

4.2.3.1. Value proposition and products
The business model foresees a sustainable heat supply management by the utilisation of recovery
heat and other existing heat generation units in one system. Main aim is the coverage of the full
heat demand for the existing and eventually planned new heat users.
The implementation will create an advantageous situation for the existing heat users by reducing
the individual heat costs due to the integration of the available and currently unused waste heat of
the RTA facility. A heat storage tank will be used as buffer for the excess energy and will make the
heat energy available to cover the necessary demand also in times excess heat is not available.
The advantage for the waste heat supplier RTA will be the transformation of a waste product to a
valuable product, which can be sold to the NEW ESCO without any further responsibilities. The
NEW ESCO can focus on the investment of the necessary equipment for the implementation of the
existing heat energy generation units, the heat storage tank and the district heating system as well
as a common control system which allows the management of the heat supply and generation.
For the NEW ESCO this business case could create an additional new business field. The utilisation
of unused waste heat from the different producers combined with the heat storage system can be
extended to a small- or midsize district heating systems in the surroundings. In any case the
existing heat energy producers can continue with their core business of heat production that can be
sold to the NEW ESCO
The general advantages for planned but also for additional new heat customers by purchasing their
heat demand via district heating system instead of an individual heat production can be
summarised as follows:


The solution is based on a simple system technology for the transfer of the heat (heat
exchanger, pump...), with low space demand.



The purchase of the heat is established on the economic and legal base of a long term heat
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purchase contract, in which costs are clearly structured and transparent.


Usually the change in costs is not as volatile as an individual purchase of natural gas based
on demand.



The heat customers have no obligations for service and maintenance activities for the heat
generation. They also don’t need staff for the operation of the heat energy generation.

4.2.3.2. Key activities and resources
The start of the implementation should be preceded by an agreement of the relevant stakeholders
about the reorganisation of the heat generation management. This will be followed by the
establishment of the NEW ESCO. Such role should be taken by an experienced company that is
able to act as owner and as operator of the energy system. Also the participation of one or more
stakeholders in the NEW ESCO is feasible and could build up common interests that support the
successful implementation of the business idea.
The NEW ESCO has to be able to transfer heat from the RTA facility with different temperature
levels without interfering RTA’s daily business. Furthermore it also has to be able to store heat
surplus in the heat storage, distribute and deliver the useful heat and initialise the production of
additional heat e.g. from the gas boiler, in cases when it’s necessary. Such heat management can be
realised by an automatic common operating control system. During the operation the company will
be responsible for the monitoring of the common control system and will also operate and take
care for maintenance of the hardware, such as pumps, valves or heat exchangers.
The necessary resources for the functioning business case include:


The recovery heat of RTA as such



The district heating system, incl. the heat storage tank to store excess heat energy on
different temperature levels



The existing energy production units



The common control system to manage the different sources and heat energy demands.

A detailed definition of usable resources in a technical implementation plan going beyond the
technological scenario used for the purpose of this report will be necessary. In the end the system
has to be able to deliver the necessary heat for all heat customers at the proper temperature level.
Especially the level of integration of the existing heat pump systems in the ENERGYbase building
and supply by existing thermal solar panels should be investigated more in detail.

4.2.3.3. Partners and stakeholders
The following partners and stakeholders were identified for the Vienna business case:


Heat Prosumers being able to use as well as produce heat



Heat Supplier



Owner of the District Heating System



Investor
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Responsible authority for permission and assessment of future construction project

Rail Tech Arsenal (RTA) takes over the major role as heat energy supplier in this business case.
The waste heat produced by the Climate Wind Tunnel operated by RTA will be sold to the NEW
ESCO. Nevertheless, it is of high importance for RTA that the operation of the District Heating
System causes no impacts on RTA’s daily business, especially in cases of failures or malfunctions of
the newly implemented heat recovery system. The use of an additional heat sink like borehole for
rejecting the RTA waste heat leady to decreased operation costs of the existing refrigeration
process.
The group of the three buildings ENERGYbase, TECHbase and FUTUREbase will use the
heat provided by RTA. In addition, ENERGYbase and TECHbase could be able to deliver heat. Heat
energy could be delivered on a low temperature level by ENERGYbase as the existing heat
production units (described in detail in D1.1) will be kept as back-up solution. If the future
development of the business case allows the implementation of “low-temperature” energy
production units, ENERGYbase could thus act as a Heat Energy Supplier. As a gas boiler unit is
implemented in TECHbase, this energy production facility will be used as an important back-up
system by the NEW ESCO in order to cover all necessary heat energy demands within the District
Heating System. The newly constructed building FUTUREbase will only act as a Heat User. As
FUTUREbase will be designed as a “plus energy building” only a small demand of heat will be
needed during the year.
The NEW ESCO will purchase heat from different Heat Producers and will distribute it to the
Heat Users. In addition, the heat surplus will be stored and finally delivered and sold to the Heat
Users in the needed quality. The NEW ESCO has to be established and will be the owner of the
District Heating System, the heat storage, the necessary equipment for the integration of the
existing production and utilisation units and the common control system. The equity portion of the
necessary investment will be provided by the NEW ESCO. The financing of the investment will be
structured with an equity portion provided by the NEW ESCO and a Senior Debt Loan provided by
a financial institute.
The City of Vienna will be the responsible authority for the permitting of the construction
project. For the implementation of the planned borehole heat energy storage the hydro geological
conditions need to be assessed and finally the City of Vienna asked for approval.

4.2.3.4. Customers, relationships and channels
The District Heating System will be owned by the NEW ESCO. The operation will be based on longterm heat purchase and heat supply contracts. A heat purchase contract will be closed with the
RTA, respecting the quantity and quality of recovery heat according to the daily business of the
RTA facility. The purchasing prices for the heat energy (EUR /kWh) will be depending on the
quality, meaning the temperature level of the purchased heat energy. As higher the temperature
level is, as more valuable it is for the NEW ESCO and a higher the price can be fixed. In addition, a
heat purchase contract will be closed with the owner of the gas boiler unit at TECHbase, based on
the quantity of purchased heat energy, with a fixed quality (i.e. minimum temperature level).
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The physical distribution channel will be the piping of the district heating system itself. The NEW
ESCO has to cover the customers’ needs on demand, by purchasing the recovery heat from RTA
and to store the surplus of heat energy in the heat energy storage, to distribute the heat energy via
the District Heating System to the customers.
In the first realisation phase of the business case heat supply contracts will be closed with the
existing Heat Users (ENERGYbase, TECHbase, FUTUREbase) based on long-term agreements. As
the users demand for different heat qualities (temperature levels), heat energy prices (EUR/ kWh)
will vary. For example, space heating is needed in all three buildings but domestic hot water
heating is only needed in the canteen and for showers at TECHbase. Thus, for space heating in
ENERGYbase and FUTUREbase “low temperature heat” could be used.
In the surrounding neighbourhood to the building complex of ENERGYbase, TECHbase and
FUTUREbase an industrial area (formerly known as “Pauker Gründe”) is currently further
developed. In the past months new companies have settled down in this area. Thus, the NEW
ESCO could additionally offer heat to the new potential customers for a competitive price. The
availability of cheap, sustainable heat energy could lead to an additional advantage for the location.

4.2.3.5. Cost and revenue structure
The NEW ESCO has to consider large investment costs for the implementation of this business
model as the District Heating System (e.g. piping, heat energy storage, control system etc.) needs to
be designed and implemented and the existing energy production facilities adapted. Therefore, the
payback time of the investment costs will last for several years or payback may not be reached at
all. Possible subsidies from funding agencies as “Kommunalkredit Public Consulting (KPC)” 1
would lower the investment costs.
The future investment costs can be summarised as follows:

1



A heat exchanger system needs to be implemented in addition to the existing heat rejection
system



The existing heating systems of the buildings ENERGYbase and TECHbase need to be
connected to the District Heating System



The existing gas boiler at TECHbase needs to be integrated into the District Heating System



The building design of FUTUREbase needs to be adjusted to maximise energy efficiency
and reduce the heat needed for space heating



Infrastructure costs for the design, engineering and implementation of the District Heating
System (e.g. piping), the heat energy storage, a common control system are needed.



Permitting costs for the implementation of the heat energy storage need to be considered.

http://www.public-consulting.at/kpc/en/home/
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Operational costs can be distinguished as


Heat energy purchasing costs



Electrical energy costs



Personnel costs



Maintenance costs

The operational costs are mainly driven by the heat energy purchasing costs. The amount of
purchased heat energy will be measured by calibrated measurement equipment measuring the
mass flow (m³/h) and the temperature difference between the incoming and outgoing heat media.
The valuation of the heat energy is depending on the temperature level. Electrical energy costs are
mainly paid for the operation of the heat water pumps at ENERGYbase which could support the
heat energy generation by RTA. Expenditures on wages will be relatively low, because the operation
should be fully automatic and the monitoring can happen via computer. Personnel costs that takes
care of maintenance is only needed on special occasions.
The revenues for the NEW ESCO are based on the sold heat to the Heat Users. According to the
additional valuation of the quality of the heat by temperature level during purchasing the heat
energy, the price for heat energy on a higher temperature level will also be sold on a higher price.
The actual thermal energy costs for the Heat Energy Users are mainly driven by the actual
heat source. Due to the purchase of cheap recovery heat of RTA the average heat energy price can
be reduced. The level of reduction is related to the yearly and monthly useful recovery heat, which
is strongly dependant on the occupancy level of RTA and therefore extremely volatile. Due to the
fact that the RTA is not able to take over responsibilities related to the supply of quantity and
quality of heat energy (due to the focus on its core business) this seems to be the biggest
uncertainty in the calculation of the cost structure.

4.2.4. Discussion
4.2.4.1. Implementation of the centralised ownership
A central role in the implementation of the business model will play a new ESCO. This solution can
ensure that an experienced entity takes care of the construction, operation and maintenance of the
proposed energy system and other involved stakeholders can focus on their core business. Main
stakeholders involved include the RTA facility in the role of heat energy supplier, the ENERGYbase
and TECHbase buildings in the role of prosumers (covering both supply and demand of heat) and
the FUTUREbase building in the role of consumer. Due to the volatile supply of the waste heat by
the RTA facility the inclusion of energy storage in the district heating system is necessary to ensure
the demand is covered at any time. A possibility to extend the system at a later stage to include
more consumers in the surroundings can bring additional benefits by enhancing the size of the
demand side in the thermal energy system in this sense the possibility to connect this heating
network to the main district heating system of Vienna could be considered. Due to the fact that not
all implementation aspects have been definitively defined some open points and options remain
that might influence the implementation of the business model:
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Temperature level in the district heating system - The existing pool of buildings and
thermal energy supply systems cannot be simply connected due to differences in the used
temperature levels. The thermal energy of low-temperature energy systems such as heat
pumps in ENERGYbase cannot be used to supply high-temperature heating systems such as
the one in TECHbase. Next to this fact, also the RTA waste heat has a not inconsiderable
part of heat with a low temperature level of up to 40°C. The proposed technological
scenario foresees the implementation of a storage solution that can be used as buffer in case
the currently supplied temperature level is not matching the actual demand. An alternative
is also the possibility of a district heating system with two different temperature levels (low
temperature & high temperature) that could additionally be assessed.



Design of the heat energy storage - The high volatility of waste heat supply, the
different temperature levels of the heat generation and the different heat demand has to be
taken in consideration for the design of the heat storage. Current plans include either buffer
storage tank on site of the FUTUREbase building or seasonal storage located underground.
The decision for one of the systems will influence the setup and planned operation of the
district heating network.

Even if the actual business model setup won’t be affected directly, the choice of the options can
significantly influence single aspects of the business model, such as the extent of investment costs
or number of involved parties (e.g. involvement of the municipality for the additional permissions
in case of underground storage). Further aspects that have been identified and that should be
considered during the implementation include:


Operational risk - Investment costs for the infrastructure, difficult projectable energy
production on quality and quantity will demand an experienced and financial strong
operator (NEW ESCO).



Implementation risk – the RTA operation schedule is not totally predi



Financial risk – Due to the low heat demand of ENERGYbase and FUTUREbase the
project could not be financially attractive therefore the support from public founding can be
necessary.



Implementation restrictions - The integration of the heat recovery system should not
affect to the regular operation of RTA’s facilities. As RTA’s main business field is not
thermal energy generation but climatic testing the implementation should respect this fact
and minimise interferences with the daily business.

4.2.4.2. Implementation of the local heat market place
In the workshop the theoretical business case for the development of a local heat market place was
discussed. The possibility of the realisation of such model is however uncertain. Main reason is the
small number of participating entities that would be required to implement this solution. However
in general the implementation is similar to the model of centralised ownership. Main differences
include:


Price formation – the price is not set by the operator but calculated based on the actual
supply and demand.
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Ownership – the supply-related infrastructure (existing and new – e.g. heat exchangers) is
owned by the respective heat supplier. Infrastructure not directly related to supply or to
demand such as the storage, market place software etc. is owned and operated by one of the
stakeholders, the stakeholders in association or a third party similar to the ESCO in the
centralised ownership model.

The implementation of the local heat market place requires the possibility of actual price
formation. This service can be realised by software that calculates the actual price based on the
current supply and demand situation.

4.3. Case Nice
4.3.1. Introduction
The Nice Côte D’Azur (NCA) study case aims to develop an energy community network to convert
good practices of electricity use of dwellers into rewards for the community that the dwellers
belong to. This study case deals with the optimization of energy use at certain times by adapting the
end-user behavior to the capacity of energy production. The production of energy needs to
correspond to the demand at any time of the day. Smart grids introduce new constraints to the
energy use since the reinjection of overproduction (when the renewable energy produced by smart
grids is neither used nor stored) is not totally under the control of the System Operator. In
addition, there are some obstacles to the transmission of electric power by high voltage lines
especially in the NCA area, since it depends on a single high voltage line.
In the CITYOPT project, an energy community network is developed in order to involve the final
customer to accept the demand-response offer. The main principle of the energy community
network is to reward the best practices in response to load shedding and load shifting solicitations.
EDF encourages the user to increase or to decrease the usage of electricity, the savings (load
shedding) or the consumptions (load shifting) become an added value for the community and the
user is rewarded for its energetic consciousness.
The objective of this section is to describe how the community network will work, how and why the
users will be rewarded and what type of rewards can be envisioned for members of a community
concerned about energy efficiency. This section also presents a different strategy for the animation
of the network, in particular for the provisioning of community rewards.
In the following a business model proposition is presented based on the technical and business
discussions with EDF and NCA partners, interviews with end-users and an analysis of the
“personas” created based on the interviews. NCA served as an enabler and facilitator of the
business model since the urban area community is best placed to improve the citizen behaviors
regarding the energy use. As a next step, an analysis of costs and benefits will be conducted to
assess the proposed arrangement.

4.3.2. Description of work
In the NCA case, the elements of the business model created were developed in the order presented
in Figure 10 with reference to section 3.2. Thus, the business model development started with the
customers and ended with the cost structure.
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Figure 10. The developing order of the business model in NCA.

4.3.2.1. Workshop
A workshop took place in Nice on 10th April 2014. CSTB, EDF, NCA and EXP attended the
workshop. The workshop focused on the NCA business model, and also explored the next steps of
the NCA study case.
As all the stakeholders are partners of the consortium in NCA, the business model workshop was
structured differently from the other study cases: as a round-table. The business model
development continued further during project meetings, specific local meetings and one-to-one
discussions between project partners. Image 9 and Image 10 show the workshop in NCA.

Image 9. A moment of the NCA workshop.
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The following key points were discussed during the workshop:


Stakeholders: EDF, end-users and “third party” (new proposition from CSTB)
 Third party: represents the organization or the entity who will manage the project/service
recognized as public utility incentive/reward or personal incentive/reward.



Objective of the business model
 Investment in “nonprofit actions” to help reducing peak electricity consumption in the
province of Provence-Alpes-Côte d'Azur.
 Anticipate or shift/postpone consumption peaks – activate flexibility through demandresponse



Activate flexibility
 Savings: 5 € to 15 € per customer yearly
 Take in account 2 types of load shedding: security and standard
 Incentives:
o Potential role of NCA to provide incentives : e.g. complimentary “Velo Bleu”
membership
o Corporate sponsorship EDF affiliation
o Potential role of CEE (Certificat d’Economie d’Energie) to be investigated: the
energy efficiency “educational” role of CITYOPT services could potentially be
eligible.

Interviews with end-users have been discussed and prepared during the workshop.
During the workshop, the scenario of usage and operating mode has been discussed. Figure 11
represents a general view of the operational service of CITYOPT as it was envisioned during the
workshop.

Figure 11. Global view of the technical elements.
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4.3.2.2. Interviews
Interviews were implemented during the workshop with stakeholders. Due to the low level of
income per dwelling 2 , it became obvious to investigate a patronage or crowd funding
business model.
Indeed, the crowd funding is certainly well adapted to the NCA CITYOPT business model since it
gives the opportunity for a physical or legal person to freely choose to allocate a portion of its
resources (bonus collected from electricity savings on demand response) to fund a project or a
venture. By raising monetary contributions from a large number of people, typically via the
Internet, the crowd funding offers a model giving the possibility to entrepreneurs to present a
project or a service to launch a business concept without incurring debt or sacrificing
equity/shares. Reward-based crowd funding has been used for a wide range of purposes, including
motion picture promotion, free software development, inventions development, scientific research,
and civic projects (cf. see reference LUMO).

4.3.3. Literature review
Unlike most consumable goods, energy is abstract, invisible and intagible. Therefore, without
tangible manifestation, the impact of different energy consuming behaviors and routines often goes
unnoticed and the majority of people have low levels of energy literacy (Brounen et al., 2013), while
their behavior can have a significant impact on energy use (Clevenger et al., 2014). The information
made available on domestic energy bills and meters does not support an understanding of energy
use (de Groota and Steg, 2008), despite many consumers exerting considerable efforts to interpret
this information in a meaningful way (Kempton and Layne, 1994). Thus, energy is hardly visible: in
most households with neither energy bills nor energy meters providing adequate tools for
managing energy demand and control energy expenditures. In the domestic context (targeted by
CITYOPT), the impact of peoples’ behavior on energy use is more tangible than in the office context
as they do not pay the bill and will have no understanding of the energy consumed in their working
environment.
Social interaction within and between communities has a large effect on peoples’ behavior and the
uptake and use of technologies (Wilhite et al., 1996) highlighting the business and environmental
potential from the application of web-based business models which could be harnessed to support
virtual energy efficient communities of practice (Gunawardena et al., 2009). However, the benefit
of the energy consumer to underpin these new communities of practice must be clearly understood
and communicated (Shadkam and O'Hara, 2011). Given the low levels of energy literacy in the
domestic context and the possibilities presented by web-based business models, it is not surprising
that the design of energy awareness solutions is a growing topic for research and innovation
communities. Large commercial IT companies such as Intel, Google and Microsoft (HEMS, Power
Meter, Hohm) are currently active in the design of energy awareness solutions. However, the

2

Savings based on the demand-response interactive managment were estimated by EDF to be 10 to 50 euros per year and dwelling
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business success of their initiatives is not yet proven (Castle, 2011). The European Commission’s
latest Energy Efficiency Directive (EU, 2012) states that consumers have a right to know how much
energy they consume reshaping supplier-customer relationships (Smithers and Wood, 2010) and
encourage further work on energy awareness solutions.
A review of the existing solutions was conducted in 2012 by EXP and CSTB. The review identified
26 tools which can be mapped across the following two axes: Information and Engagement /
Private and Public sphere. The private sphere concerns the user’s personal attitudes and behaviors
in relation to the household. In a broader perspective, the public sphere concerns the patterns and
behaviors that define the users and their families in relation to the values, reference points and
rules of their own community. Previous research has addressed the importance of considering
collective impact (Chetty et al., 2008) and has also investigated the potential use of social networks
for conservation (Gulbinas et al., 2012).
A report made for the UK Energy Saving Trust (Anderson and White, 2009) concluded that the
majority of home energy displays that are available on the market do not have the functionality
that consumers identify, in practice, as being critical to display design. A Dutch study (Van Dam et
al. 2010) exhibits unstable results about the impact at middle-term of the first devices and systems
available on this market of energy consumptions display (HEMS - Home Energy
Monitoring/Management System) for the consumers. It concludes that for HEMS to be effective, a
deeper understanding is needed that embraces social science, contextual factors, usability, and
interaction design research.
Looking more closely at existing initiatives that link serious games to sustainable development
issues such as 2020energy, ECOTYPE, SAVE ENERGY - Green My Place and EnerCities, it is
observed that most of them are not linked to actual metered energy data. EnerCities listed
additional initiatives in a report (Enercities, 2011) which stated that all these games have the
ambition to inspire youngsters about social, economic and technological challenges related to
sustainability, renewable energy or energy efficiency, but many of them have not sufficiently
emphasized fun and enjoyment aspects in their game concepts. However, ideally fun and
enjoyment should be paramount if games are to influence awareness, attitudes and behaviors.
Two successful recent initiatives from U.S. energy retailers are reported in an article (Engerati
2014). These initiatives managed to keep half of its customers engaged. This was done by carrying
out a pre-rollout communications program which included the use of an App with a game called
“Dropoly” that created awareness of energy efficiency and ownership. “Dropoly” consists of a
gamified energy audit which provides a simple way in which people can make effective energy
savings in their homes. As a part of the launching of “Dropoly”, invited families got to “play to win”
and gift cards to Restaurant and Amazon were offered to the 300 first families who created an
account. The “game” also keeps the customer engaged by sending out constant reminders and
updates via email and phone. Without these notifications, the customer will forget about the
program or lose interest: “Because, the truth is that there are those who would like to be
environmentally and economically responsible but busy lifestyles can hinder good intentions”.
CITYOPT business model is similar to the American case studies, by rewarding active participants
in the game with bonuses to buy or to crowd fund energy efficient services or projects for the city.
Crowd funding gives the opportunity to transform customers into investors through innovative
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service platforms (Ordanini et al, 2010). Crowd funding websites are a new form of social media
that facilitate transfers of money to enable larger projects to ﬁnd the funding they need (Wash,
2013).

4.3.4. Business model
4.3.4.1. Introduction
This study case deals with the optimization of energy use at certain times by adapting the end-user
behavior to the capacity of energy production. The production of energy needs to correspond to the
demand at any time of the day. The following picture, Figure 12, presents the main principles of the
business model under consideration at NCA and the stakeholders involved, whereas the Annex to
this document contains the corresponding business model canvas.
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Figure 12. Nice Business Model.

The business gives the possibility for EDF subscribers who have accumulated bonuses acquired
thanks to the implementation of demand/response solicitation sent by EDF to:
a) Pay services.
b) Fund projects
EDF will help users to manage their energy (an additional tool will be provide by EDF to better
understand the consumption of each equipments in their home and to choose which actions can be
done to reduce the consumption during peak) and will give them the opportunity to act as a real
player in the market capacity and in the electric system by added all the individual contributions.
With this community, EDF wants to help user to be an active player in the smart grid in order to
reduce peak consumption, CO2 emissions and to improve the integration of renewable energy
(Corporate social responsibility).
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4.3.4.2. Overview of the Internet application of the community
network
The NCA study case proposes an approach to the electricity consumption in the community
network that is based on the behavioral changes of end-users when peaks in energy demand
appear. From this perspective, the NCA study case will work on the development of an Internet
application called Community Network for Energy.
The objective of the project is to encourage individual actions for promoting the reduction of power
consumption at homes according to instructions issued by EDF for the peaks of consumption in the
Provence-Alpes-Côte d'Azur region. As a reward, the dwellers earn bonuses that will be invested in
useful projects in the community to which the end-user belong. Such projects are for example
funding of new public buildings, cultural activities, complimentary “Velo Bleu” membership and
corporate sponsorship EDF affiliation. Thus, instead of using additional and punctual energy
production from thermal power points, end-users of electricity will "learn" to consume energy in a
better way and at the same time they will benefit from these economies of scale for the community
to which they belong.
The end-users of electricity that are members of the community will participate in a social network.
Solicitations of load shedding sent by EDF that asks the end-user to reduce their consumption will
be received on the social network in a CITYOPT account. The real consumption of the end-users is
recorded after the request and the proofs of the end-users adoption of an energy consciousness will
be considered as a bonus for the end-user and for the community to which he belongs to.
Each end-user that is a member of the community network will have:





A CITYOPT account.
A view on the accumulated “bonuses” of him/her and of other members of the community.
A view on the funding progress to get a personal service or to fund a project (crowdfunding).
An indicator of pending solicitation

In Table 4, a simplified version of the displays is presented in order to explain the main
functionalities that will be delivered to the customers who are connected to the community
network of CITYOPT.
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Table 4. Main screens of the application.

This screen displays information for the dweller. The
solicitations are sent to the customer through this screen.
The customer acknowledges the solicitation (if he agrees).
From the screen, the customer can follow the electricity
consumption of his dwelling and the bonuses collected
when he has positively answered to the load
demand/shifting solicitations.
He has the possibility to use the bonuses collected either to
get vouchers as payment, a service proposed by NCA, or to
fund a project selected by NCA (crowd-fund a project).

Figure 13. Main interface (not final
version).

When the end-user decides to fund a project (crowdfunding), he selects the project of his choice proposed in a
list managed by NCA (the screen of selection is not
presented here).
Then he can follow the project funding from the screen
presented on the left.

Figure 14. Main interface (not final
version).
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This view presents the details of the collective funding for a
project.

Figure 15. Global view of crowdfunded projects (not final version).

4.3.4.3. Value proposition and products
The customer will save money when he adopts a good behavior with regard to the electricity use.
The energy savings in the form of bonuses will allow the customer to pay a service or to fund a
community project of his choice.
For the customer segment, which is the electricity supply market, the CITYOPT tool will be a free
tool used for supporting the collection of bonuses, the delivery of vouchers to pay services and the
delivery of participation bonds to fund community projects. In addition, the CITYOPT tool will
increase the awareness of the energy use by showing people’s energy utilization curves and the
solicitations impact on the curve. In detail the CITYOPT application will offer:
1) Free access to the CITYOPT operational App (Web Application) related to the electricity
community network is delivered to the customer. The electricity users can, thanks to the
App, display a daily follow-up of electricity used, get tips regarding the use of electricity and
check the status of the cumulated bonuses.
2) Bonuses that can be transformed into vouchers services such as tramway, vélo bleu, auto
bleu and new innovative services with respect to the energy use.
3) Bonuses that can be transformed into participation bonds to fund community projects. The
projects are expected to be innovative or structuring with respect to the energy use.
By saving money on his/her electricity consumption, the dweller is involved in concrete projects
contributing to the development of the city.

4.3.4.4. Key activities and resources
The key resources are the smart meters installed that enable a good analysis of the electricity
use, the end-users themselves who are interacting with the electricity provider by either reacting to
the solicitation or not, and the knowhow of the electricity provider who chooses the right times and
actions for the solicitation to enable the biggest gain for the grid.
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The key resources come from the savings achieved through solicitation that will be converted into
bonuses. For EDF, the load shedding becomes a part of the commercial strategy in the context of
smart grids. The technical infrastructure provides accurate information to run the solicitations and
can determine if the solicitation has been implemented.
1) Development of the full Internet application to manage EDF solicitations and credits
collected (acquisition and follow-up), subscription of customers on the website, and
management of group of users.
2) Transformation of savings into bonuses for the community
3) Manage EDF customers who want to subscribe to the community network
4) Plan and anticipate solicitations
5) Manage acknowledgment from solicitations
6) Check if the solicitation has been applied
The management of projects and services contributing to the energy efficiency of the city becomes a
commercial business: NCA offers a market place where the providers can develop their business.
This market need to focus on projects and services in relation to the energy efficiency.
The key activities are mainly to involve in the community network: The EDF customers for the
collection of bonuses and the NCA's service providers and project promoters for the presentation of
the offers financed thanks to the bonuses.
As the distributor channel NCA will make the publicity in order to attract the providers of services
or the promoter of projects holding relevant perspectives for the energetic policy of the city.
The key activities that favor customer relationships are:
1) The involvement of the customer in the community network and to incite to answer to the
solicitations. A clear explanation of the rules of bonus collection to the customers will be
required (EDF). Other stakeholders can also participate in the dissemination of the
information.
2) The reminding of the bonus collected to the customer and the incitation to spend bonuses
in the offers (EDF and NCA)
3) The collection, the publication and the highlighting the service offers or projects (NCA)
4) The providing of tools for providers in order to facilitate the process of selection of the
services and the projects and the follow-up of the progress of the funding in case they are
project promoter.
The key activities for the revenue streams rely on the implementation of the mechanism of bonus
distribution to customers by EDF and the implementation of the crowd funding mechanism with
the collection of the bonuses from different customers of the community in order to fund projects.
The sum of bonuses is required to fund a common project and an agreement contract between the
group of funders and the project promoter should be signed. The payment of the bonus to the
provider of services or the project promoters is realized: either in the form of vouchers for the
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payment of services or banking transfer in the case of project funding. Follow-up of the progress on
the revenue stream for a pending project to be funded by a community is required. The details of
the process for such follow-ups need to be developed.

4.3.4.5. Customers, relationships and channels
Customer segments
The envisioned customer segments are shown in Table 5. The most important customer is
recognized to be the dweller, which is a customer of EDF. Within a community they represent a
leverage that reinvests private funds in projects with a public interest.
Table 5. Customer segments.

Value is created for:

How

The dweller

He saves money by benefiting from vouchers or by buying
services or funding community projects.

The urban community (NCA
Côte d’Azur)

He makes the selection of projects/services and he benefits
from the community projects funded for the city and from
services with a relevant energy usage.

The electricity producer (EDF &
Smart Grids)

He saves maintenance costs and additional generations
(hydraulic, thermal...)
He saves CO2 emission and maintenance of thermal power
plants (Develop a green strategy for the city)

The project leader

He proposes relevant community project and receives
funding

The service/product provider

He proposes a useful community project and receives
funding
He implements the service and develops the business
He implements his project

Channels
The Internet channel has been chosen for our customer segment: dwellers. All of the dwellings
(200) will be equipped with a tablet PC and electric smart meters. Within the framework of the
project, the tablets PC will be delivered for free as a stage of evaluation. The CITYOPT operational
application will be developed to support the business model. This Internet application is identified
at present under the title: NCA electric community network.
EDF could provide the application through its portal (see https://particuliers.edf.com/particuliers45636.html), where the EDF & MOI application (see https://particuliers.edf.com/gestion-de-moncontrat/mon-compte-93625.html) could be extended to support the CITYOPT operational
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application. NCA, on the other hand could provide the application through its portal (see
http://www.nicecotedazur.org/deplacement).
Customer relationships
In the customer segments, we expect to establish and maintain the types of relationships that are
presented in Table 6.
Table 6. Customer relationships.

Stakeholder

Relationships expected

Actions performed at the
CITYOPT operational level

The dweller (or the group
of dwellers)

Benefit from the loyalty program,
find interesting offers and can
make association with the
community network to
participate in a community
project (crowd funding).

Receive and implement
solicitations, follow-up bonuses
collected, receive commercial
offers on projects and on the
services, is invited to participate
to crowd-funding projects.

The urban community
(NCA côte d’Azur)

Attract service/project providers
in NCA and develop activities

Call providers to present offers in
coherence with the policy of
community, receive
service/project applications from
providers, make choices among
the offers and make it visible,
encourage the customer to
contribute to a pending offer

The electricity producer
(EDF)

Maintain a balanced production
implementing Smart Grids
infrastructures

Define the standard fare and the
amount of credit corresponding
to the solicitation implemented,
plan the demand/response
solicitations, confirm the
implementation of the
solicitation

The electricity carrier
(Transmission system
operator)

Securely maintain a maximum
capacity of the high voltage line
electricity transport production

Plan the load shedding
solicitations

The project leader

Ease the process of creating a
community project and provide
the best rate of funding success

Net cast the project with its cost,
follow-up the percentage of
funding reached by dweller or
group of dwellers and by project,
receive the go order to start the
project (when funding is
completed)
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Stakeholder

Relationships expected

The service/product
provider

Ease the process of creating a
“green” service/product and
provide the best rate of selling
success

Actions performed at the
CITYOPT operational level
Net cast the service/product with
its cost, follow-up the percentage
of funding reached by dweller or
group of dweller and by
product/service, receive an order
to deliver the product/service
(when funding is completed)

EDF offers three types of pricing options to its customers, the first of which, the basic option, is
presented in Table 7.
Table 7. Basic option electricity EDF fare.

Subscribed power (kVA)

Annual subscription (Inc.
Taxes € / year)

Price of the kWh (Inc. Taxes €
/ kWh)

3
6
9
12
15
18
24
30
36

105,33
116,13
152,316
205,02
227,916
250,812
487,836
580,284
672,732

0,0974
0,0974
0,11688
0,11388
0,11388
0,11388
0,10632
0,10632
0,10632

The second pricing option, presented in Table 8, is the so called “heure creuse HC/heure pleine
HP” option which is a service that adapt the fare to the period of the day.
Table 8. HC/HP fare

Subscribed power
(kVA)

Annual subscription
(Inc. Taxes € / year)

Price of the kWh HP
(Inc. Taxes € / kWh)

Price of the kWh HC
(Inc. Taxes € / kWh)

6
9
12
15
18
24
30
36

144,54
160,092
217,116
243,036
268,956
515,484
614,844
714,204

0,12792
0,12792
0,123
0,123
0,123
0,11628
0,11628
0,11628

0,07992
0,07992
0,07692
0,07692
0,07692
0,07284
0,07284
0,07284

Finally, in the tempo option presented in Table 9 the service adapts the consumption to the fare of
production and distribution.
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Table 9. Tempo option fare

Annual
Subscribed
subscription
power
(Inc. Taxes €
(kVA)
/ year)

Price of the kWh (Inc. Taxes € / kWh)

Blue HC
9
12
15
18
30
36

120,91
193,72
224,44
246,30
616,68
756,52

0,0840
0,0840
0,0840
0,0840
0,0840
0,0840

Blue HP

White HC White HP Red HC

0,1003
0,1003
0,1003
0,1003
0,1003
0,1003

For 1 kWh (€ TTC)
0,1175
0,1400
0,1175
0,1400
0,1175
0,1400
0,1175
0,1400
0,1175
0,1400
0,1175
0,1400

0,2142
0,2142
0,2142
0,2142
0,2142
0,2142

Red HP
0,5593
0,5593
0,5593
0,5593
0,5593
0,5593

This option implements the adaptation of the fare to the period of consumption, and this is a
problem for the economic feasibility since a customer subscribing a Tempo option cannot benefit at
the same time of the Tempo rates and the savings under the form of bonus proposed in the
business model proposed.
In the CITYOPT business model it is proposed to convert the overall savings to bonuses when the
customer subscribes a basic contract. Thus, only if the customer implements the solicitations by a
manual action on his electric system, the savings will be reported as a bonus.
Concerning NCA, the business model offers a new way for citizens to use their bonuses in ecologic
transports. The CITYOPT business model needs to make the offers of projects attractive, and
services and new relations need to be created between NCA and the potential providers of projects
and services.

4.3.4.6. Partners and stakeholders
The key partners of the CITYOPT business model are EDF and NCA.


EDF treats the customer as an electric consumer. In a context of smart grid, EDF will treat the
customer also as a producer of electricity. While the business model is changing in the general
context of smart grids, the business model targeted in CITYOPT business model is the best use
of energy at the best time.



NCA is involved as urban service provider especially for public infrastructures in the town such
as transports (airport, tram, bus etc.), public venues for shows and conferences. In addition,
NCA manages some green energy services like Velobleu (http://www.velobleu.org), which is a
prepaid self-service offering the possibility to take a bike to a place and redeposit it in another.
For the duration of the registration, customers get unlimited rentals and the first hour is free.
Autobleue (http://www.auto-bleue.org/index.php/en/) also lets you rent a self-service electric
car, quickly and easily, 24 hours a day by making a reservation online, at the agency or by
phone and is based on the car sharing approach.
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The key suppliers are:


Energy producers and carriers: EDF mainly for the “standard” production of electricity and the
producers involved in the “cloud” of smart grids. ERDF for the carrying of electric energy
coming from the production since they provide the most important part of the electric energy
for the region of Nice through the high voltage line.



The green energy service providers as they offer various opportunities for the inhabitants to
move in and outside the city or to use efficient energy services in their daily life.

The key resources come from:
1. The customers of EDF and NCA:
1) Electric energy consumers in dwellings (EDF’s customers).
2) Users of means of transport or public buildings in the city (NCA’s customers).
2. The load shedding demand: Provides savings on the electric energy transport and its
production. The load shedding demand reduces the cost of the electricity for the customer, the
producer and the carrier since the offering of maximum demand capacity generates additional
costs of production and transport. The value of the additional costs (maintenance, generation,
control, purchase of electricity etc.) of production and transport has to be estimated and converted
into rewards (bonus) for the consumer.
3. The load shifting demand: Interesting in particular to sell the over-production of energy by
inciting the costumer to use the available electricity. An estimated or a representative value of the
over-production fare needs to be determined by EDF.
This business model is operational whatever the type of subscription of the customer.
The estimation of the costs of electricity saved by the load shifting/shedding strategy and the value
of savings that will be redistributed to the customer as rewards (bonuses) needs to be calculated or
estimated by EDF. The estimation of value-creation is currently done by EDF and it depends on
several factors:







Savings in the production means investment.
Savings in the production.
“Brottes” rewards to encourage load shedding in the French energy transition law
(Currently in discussion in the parliament. If passed, a bonus would be paid on top of
market price for those participating in load shedding.).
Saving in the network investments (to be confirmed since the decision belongs to RTE
authority and ERDF).
Energy saving market thanks to the energy saving certificate. This will be confirmed since
stakeholders need to prove the effectiveness of the energy savings, as load shedding does
not necessarily always produce reductions in overall energy consumption.

The Partners perform the following key activities:
EDF provides electric energy for the dwellings and performs the following 2 main activities:
production and selling. ERDF manages the distribution and RTE the transportation. EDF will
manage the inclusion of the smart grids that will become new “local” producers of energy with
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capabilities of storage. EDF will reward the end-user or the community network with bonuses that
will be convertible for the payment of "green energy" compliant services or projects for the citizens
of NCA. Of course, only customers adopting the solicitation of use of the electricity transmitted by
EDF in order to balance the electricity network will be rewarded.
Apart from the technical and challenging aspect of the electricity balancing, the key activity for
EDF is to provide a fair model to generate values for the rewards and a methodology to automate
the giving out of rewards. Indeed, there is a technical challenge to automatically detect (using load
curve) if the end-user has performed the demands. For the purpose of the project we will assume
that an interactive (manual) checking method is used. It is recognized, however, that an automatic
detection system would be significantly better as actions needed from consumers tend to reduce
participation. The development of an automated system should be a priority.
NCA is in charge of the administration of the city i.e. to make it work the services for the citizen for
their day-to-day life and also for the future. As a city planner NCA is concerned by energy savings,
the green energy, the sustainable development and the need to integrate the infrastructure of smart
grids in its policy of urbanism and also as an energy producer. NCA is already involved as an
energy producer by reusing the energy produced in the combustion of the local garbage
reprocessing plant in Nice for the central heating of one hospital.
With the global vision requested by a city planner, NCA is the strategic leader to provide, select,
support, and implement the provisioning of the services and projects of the community network.
The rewards offered to the citizens or to the community of citizens (crowd funding) will be in the
form of projects and services proposed by NCA. NCA will make the selection of projects and
services in coherence with its strategy as a city planner and with respect to the energy policy
(green, renewable and sustainable energy).
The procedure of implementing the project selection in the form of call for tender is a key point and
need to be efficient in order to ease the business of supplying, renewing and payment of the
services and projects.
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4.3.4.7. Cost and revenue structure
Cost structure
The startup cost is mainly for the development of the software needed to run the community
network: applications running on the server and at the clients’ smartphones and computers.
Within the CITYOPT project, a prototype will be developed in order to assess the feasibility of the
business and the real cost of the industrial implementation in terms of software development,
computer investment and network infrastructure.
The operation costs of the software and hardware maintenance and the evolutions will be
requested in the business model.
The management cost of the customers and the community is integrated into the business model; it
is estimated to request at least one full-time community manager to inspire/activate the
community network.
A business developer need also to be involved in the process of projects/services selection, the
assessment of the rewards value, the follow-up of the funding and the implementation of the
projects, and integration of the new projects/services in the database of available fundable rewards.
When starting up the business, the most resources are needed to develop and design the
application.
In the current process of the business, the community manager(s) and the business developers will
be the most important key resources: 2 to 3 people are needed at full time.
The most important key activity is to inspire/activate the community:


To serve as a contact point for the end users with regards to the activities around the
CITYOPT application.



To involve dweller in communities



To propose attractive rewards (projects/services) for the potential investors thanks to the
accumulated rewards.



To get projects/services funded for the satisfaction of the members of the community and
for the business activity of projects and services providers.
 To communicate with dwellers about the impacts of their actions, the overall impact on the
electricity grid, the overall energy savings, peak shavings, black-outs not occurring thanks
to the actions taken etc.
Revenue streams and profit formulas
The main objective of the customer is to adapt his electricity use to the load shedding demands. By
answering solicitations, he collects bonuses and uses them for the payment of tangible services or
the funding of community projects linked to energy efficiency and the environmental respect.
The customers currently pay for electricity consumption. They also pay local taxes for utilizing and
for the maintenance of infrastructure in the city.
In large cities, the customer is concerned by green energy and low CO2 emission in the
transportation for example.
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In the CITYOPT business model the mean of payment is a voucher (delivered by EDF) to change
against individual services or crowd funding shares to invest in a project.
The savings by dwellings and by year is estimated by EDF to be between 5 to 15 euros. Of course
this is a forecast and in the following estimation figures, an average bonus of 10 euros by dwellings
will be used.
The bonus is calculated according to the following hypothesis:



20 load shedding per year and inhabitants from 6 to 8 pm.
Load shedding saving is estimated to 350 watts.

Estimation figures
The following estimation is based on the assumption that 27 750 subscribers will join the CITYOPT
community network which represents 10 % of the potential customers of EDF in the NCA territory.
The total savings (rewards) available is 277 500 €, from which fixed costs such as salaries and web
hosting need to be subtracted.
The budget requested to run the technical platform is estimated to 150 euro per month. Thus, the
cost of the web hosting subscription will be 1800 €s per year. To run the service, we also need a
business developer to involve new project promoters and to involve new customers in the
community. One or two communities will serve as animator and mediator of the web site.
The two first years request an investment for the development of the commercial version of the
platform, which could easily be 100 000 € per year. The following years the maintenance costs are
estimated to 40 000 € per year.
Table 10. Estimate of incomes, costs and total budget available.

Incomes

Costs

Estimation of incomes
NCA Inhabitants : 555 000
Average number of people by dwellings : 2
Number of dwellings : 277 50
Subscribers of the community network (participants) – 10%
Average savings per dwellings : 10 €
Total incomes available per year
277 500 €
Fixed cost
Web hosting costs
1 800 €
Cost of man power per year
150 000 €
Business developer
90 000 €
Community manager (1 or 2)
60 000 €
NET BUDGET AVAILABLE
125 700 €
If it was decided to reward the participants with a 5 € voucher, the total number of distributable
vouchers will be 5140 the first and the second year and 17 140 the next years.
Accordingly the calculation is presented here so that only 19% of participants can be rewarded the
first 2 years and 62% the next years. However, at least during the launch of the system, a higher
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portion of rewards with additional funding should be considered so that the consumers who
participate would see tangible results from their actions.
Table 11. Number of distributable 5 € vouchers.

year 1 and year 2
year3 and forward
Development & maintenance of the platform
100 000,00 €
40 000,00 €
NET BUDGET AVAILABLE FIRST Year
25 700,00 €
85 700,00 €
5 euros vouchers
Total number of distributable voucher per year
5140
17140
% of participant rewarded
19%
62%
A maximum of 5 projects could be funded the first and second year, if it is assumed that the
minimum budget for a project is 5000 €.
Table 12. Number of fundable projects.

Total budget per project and
per year
Number of fundable
projects: year 1 and year 2
Number of fundable
projects: year 3 and next
Number of participants (or
vouchers) requested

5 000 €

7 500 €

10 000 €

15 000 €

20 000 €

25 000 €

5,1

3,4

2,6

1,7

1,3

1,0

17,1

11,4

8,6

5,7

4,3

3,4

1 000

1 500

2 000

3 000

4 000

5 000

4.3.5. Discussion
The follow-up of the funding is essential: there should be a time limit to fund a project; otherwise
this could become a problem for the business activity of the providers. Also the interest for the end
users to take part would drop if they don’t see any immediate awards. This brings up the need for
considering higher rewarding level during the launch of the scheme to attract users and to clearly
demonstrate the effects of their participation. Moreover, follow-ups on the crowd funding projects
are important since the funder need to see the progress of the funded projects.
The representation of the citizen choice as it is implemented today by the French democratic
system at the level of the city can be slightly impacted since the community can change the priority
of implementation of projects for the city.
The end-users that participate in the project should be able to influence which projects are chosen
to be funded by the gathered funds. In other case the projects will be considered as “something the
city would anyway do”. They need to see that the project, e.g. park/new street lighting, has
happened thanks to their actions.
There is a well-balanced tuning to estimate the value of rewards and the adaptation of gains to the
products and services to be funded. This estimation has a strong impact on the time requested to
fund a project and depends on the size of the community.
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5. Conclusions
New business models were developed for the three case areas of the project: Helsinki, Vienna and
Nice. The models developed follow the structure of the Osterwalder business canvas. Two business
models are created in Helsinki, two in Vienna and one in Nice. The business models have different
focuses but they all try to realize the scenarios created in deliverable 1.1.

5.1. Helsinki cases
In the Helsinki case study, business models for energy storages in both Kalasatama and
Östersundom were created. The business model in the Kalasatama case study is focused on
electricity storages. In the area, there are already quite extensive plans for a BESS system and
therefore, the options for the business model were quite limited.
The value propositions of the developed business model in Kalasatama are several: the BESS
system gives a chance to avoid the use of expensive reserve power, less reserve power capacity is
needed and less transmission line and power grid investments are needed. The size of the
considered BESS is quite unique and the operating costs are quite low. However, the purchasing of
a BESS system requires large investments. The three first years that the BESS is used, pilot
contracts will be utilized giving a fixed income. After that, the operation of the system and the
contracts will become market oriented. In conclusion, the BESS system is still far from profitable in
commercial operation but the business model studied here offers insights into how and what kind
of services BESS operators might offer as technology progresses.
In the Östersundom case study, the business model created focuses on heat storages. The planning
of the area is in an early phase and therefore, there were many different options for the business
model. After workshops and interviews with stakeholders in Östersundom, a business model for a
bidirectional DH system with small scale heat storages at the inhabitants’ was created. It envisions
a neighbourhood where buildings are both consumers and producers of heat from renewable
sources and the DH network serves to balance situations where local production surpasses
consumption or vice versa.
The value proposition of the business model in Östersundom includes an opportunity for the
inhabitants to produce heat from renewables themselves thus increasing the share of renewable
energy in the network. The inhabitants also know the origin of their heat and their awareness of the
heat consumption is raised. The value proposition for the DH company is a possibility to attract
new customers and an increased commitment to the DH company among the customers. Sources
of waste heat may also prove to be lower in cost than conventional heat production. However, for
most buildings the investments needed for both the DH network and heat production units are so
high that they are not likely to reach financial viability in the immediate future.
This business model may be sensible under two sets of conditions. The first is as a test bed for new
technology to test new solutions to see which are the likeliest to mature to profitability. This could
justify public support for the project. However, other locations could be explored to see if
profitability could be better elsewhere. The other possibility is that over time the price of
technology comes down or the price of energy rises enough to allow profitability for the
investments. Many technical solutions envisioned in this business model are, while available, not
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yet installed in such large quantities that the prices would have been brought down by competition
and mass sales.

5.2. Case Vienna
The Viennese study case is focused on a local district heating network for a group of office
buildings with utilisation of waste heat of a train testing facility. For the implementation of this
case two variants of a business model were discussed. One foresees a local heat market place where
heat producers, consumers and prosumers buy and sell heat based on an energy price formed by
the actual demand and supply. The other variant foresees a centralised ownership structure for the
new district heating network. Due to the fact that a local energy market requires a higher amount
of participating stakeholders to be effective and the number of currently foreseen actors is too low,
the centralised ownership variant was selected for further description.
The existing ownership structure of the buildings and heat generation units will remain. However
instead of individual energy generation and use, under the new business model the actors buy and
sell heat from/to a new central entity. This entity is represented by a new Energy Service Company
(ESCO) that manages the purchase of heat, takes care of the distribution as well as sales to the
customers. The energy system will make use of waste heat available at the site from a train testing
facility. Due to the irregular availability of the waste heat source a storage facility needs to be
implemented. The establishment of the new ESCO should be preceded by an agreement of all
involved stakeholders. The role of the ESCO should be taken by an experienced company that can
act as owner and as operator of the new energy system.
The ESCO should be able to transfer heat from the train testing facility without interfering its daily
business. Main aim is the coverage of the full heat energy demand of the involved consumers on
site by utilising the available waste heat and heat from other existing energy generation units
included in the system. The sales of the heat energy will be based on a legal long-term purchase
contract. For the implementation the ESCO has to consider large investment costs as the district
heating system needs to be designed and implemented and the existing energy production facilities
adapted. Therefore, the payback time of the investment costs will last for several years.

5.3. Case Nice
The main stake for EDF’s business is not only technical; it also provides a new way to manage the
active demand of electricity. The main technical objective of EDF is to create flexibility in order to
avoid using thermal power plants during peak hours, to reduce network investment and to reduce
electricity consumption.
The energy community network is a new mean to create:




Evolution in good practices for using electric energy
Coherence between energy projects/services choice and city planning
Sustainable approach to the management of the production, distribution and use of the
electric energy.

Taking into account the smart grid value chain, the community network gives a possibility to learn
citizens a better way of using energy in different situations: heating, transport and other services. It
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is also a new way to consider city planning and projects with the dimension of the energy and to
involve individual or groups of individual to collectively participate in the improvement of the city
and the services delivered.
The business model is based on the savings realized by the demand response strategy rules by EDF.
It gives the possibility for EDF to better manage low production or high production periods. This is
a new way to consider the adaption to the use of dweller adapted to the smart grid approach.
Finally, it involves NCA that is a very important consumer of electricity and a key partner of the
application of the approach in the city. NCA is the stakeholder that is most interested in the present
business model since they receive a new source of funding to improve the services in the city with
respect to the environment.
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9. Annex – Business model canvases
Value generation
Partners:
Key activities:
Operation of the BESS according to contract
 Helsingin Energia, owner of the BESS,
obligations.
provides service to customers
 Helen Sähköverkko Oy, lot owner
 Fingrid Oyj, market enabler
 ABB Oy, the BESS system provider
 The ministry of employment and the
economy in Finland, subsidises the
Key resources:
acquisition of the BESS
 The BESS
 The city of Helsinki, permits
 The power grid connection
 The site

Cost structure:
Investment cost is the largest cost. Running costs are comparatively low, except for about
20% losses in a charging and discharging cycle.

Business model canvas table for case Helsinki - Kalasatama
Offer
Value proposition:
Values delivered to the clients: An electricity
storage solution with following features:
 Reserve power in case of grid
disturbances (FCR-D)
 Frequency control in normal operation
(FCR-N)
 Reactive power compensation
Features above provides following values to
customers:
 A chance to avoid the use of expensive
reserve power
 Less reserve power capacity need to be
installed
 Less transmission line and power grid
investments
Key findings:
The BESS project is relatively unique for its
size. Partners share mutual R&D interest.

Customers
Customer relationships:
Customers:
Helsingin Energia is a service provider.
 Helen Sähköverkko Oy, the local
Services are included in the offer section.
electricity network owner and operator,
owned by Helsingin Energia
 Fingrid Oyj, the national transmission
system operator
Channels:
In FCR markets, Helsingin Energia offers
reserve power to the auction based market
held by Fingrid Oyj.
As there are no markets for reactive power
compensation, Helsingin Energia and Helen
Sähköverkko Oy have to make a bilateral
agreement for reactive power
compensation.
Revenue streams:
Three year pilot contract with fixed income from customers. After contract period,
operations will be market oriented. Focus on FCR market due to highest monetary
compensation.

Business model canvas table for case Helsinki - Östersundom
Value generation
Partners:
Key activities:
District inhabitants (Prosumers):
Municipality:
 Produces part of the needed heat
 Appropriate master plan
themselves. Sells excess heat to the
Prosumers:
DH company.
 heat production (e.g. biomass, pellet, solar
heat, fuel cells)
DH company (Helsingin energia):
 Optimize the use of their own heat by
 Provides heat to prosumers when
using heat storages, clever use of heat
needed
DH company:
 Builds and maintains the DH network in
Equipment producer:
the area
 Provides equipment for small scale
 Gives instructions for the design of the
heat production (also heat storages)
heating systems that the prosumers are
obliged to follow
Bank/Investor:
 Contracts with prosumers, sells DH if
 Provides financing to the investment
needed, buys excess heat from prosumers
(depending on financing need and
prosumer)
Key resources:
The Östersundom area (Pilot site for
Government (municipality):
environmentally friendly energy solutions in
 Master plan (defines where energy
Östersundom.)
plants and networks can be placed)
DH company:
 subsidies for investments in
 DH network
renewable heat production devices
 know-how
Prosumer:
 Heat production technology
 Control systems (controls the heat
production technology, turn them on and
off)
 Heat storages (hot water tanks)
 Weather forecast (solar radiation,
temperature, wind speed)
 Smart control system (decides when it is
profitable to use the dishwasher, washing
machine etc.)
 Funding for the investments
Cost structure:
 Expensive investments in both infrastructure (DH network) and energy production
devices.
 Long payback times for investments
 Operating costs are based on fuels and other costs such as labour costs
 A functional and efficient cost structure facilitates the provision of affordable heat for
the prosumers/end users

Offer
Value proposition:
Prosumers:
 Possibility to use different energy renewables
 Opportunity to produce a part of the needed heat
themselves
 Control the heat production and usage
 Origin of the energy is known
 Better awareness of heat consumption
 Opportunity to sell excess heat to the grid
DH company:
 Positive PR
 Cheap excess heat from the prosumers
 New customers could be attracted to the DH
network
 Increased customer commitment to the DH
network
 Increased security of supply

Key findings:
Prosumer:
 Payback has to be attractive
 Need for a service integrator
DH company:
 In summertime, prosumers’ excess heat may have
no or little value.
 Requirements on smaller CO2 emissions from the
DH company are met in case the company can
count the heat of the prosumers as a part of the
heat they produce themselves

Customers
Customer relationships:
Customers:
Contracts between Prosumer –
Prosumers:
Utility company:
 Produce heat primarily for own use. If
demand is greater than production,
 Prosumers can buy heat from
DH network when needed
the remainder heat is purchased from
the DH network
 Prosumers can sell excess heat
to the utility company (DH
DH company:
network)
 DH Distributor purchases excess heat
DH company - Organisations and
companies in Östersundom:
Organisations and companies in
Östersundom:
 Contracts for energy supply
 Secondary customers, buys heat from
the DH company

Channels:
 Bidirectional district heating
network

Revenue streams:
The contracts made between the prosumers and DH company and other end
users and DH company, decide the revenues.
Prosumer:
 The inhabitants in the area are interested in environmental friendly ways to
produce heat. They are ready to pay a little bit more for the value in
renewable heat
DH company:
 The DH company are interested in buying excess heat that is cheaper than
the heat they produce in their own power stations.

Business model canvas table for case Vienna – Local heat marketplace
Value generation
Partners:
Key activities:
 RTA (waste heat producer)
 Design of network
 Energiecomfort (operator of the gas
 Computer program that calculates the
boiler)
heat price based on the forecasting of
demand and supply and temperature
 Vienna Business Agency (operator of the
level
heat pump)
Key resources:
 (Network operator)
 District heating network
 Storage
 Heat extractors
 Back ups

Offer
Value proposition:
 Having a market place to sell and buy
heat for a connection fee

Cost structure:
 Client pays a fee for connecting to the network and being able to trade heat
 The fees from all the buildings will cover the investment costs
 Fee = (“acceptable amortisation time in years”) x (“expected revenue due to heat selling
per year” – “expected costs for heat buying per year” – “current cost of heat buying per
year”)
 Ownership: shared investment of the infrastructure

Key findings:
 This solution is similar to an electricity
market
 Inclusion of additional buildings seems
to be necessary

Customer relationships:
 Prosumer
 Relationship is determined by the
market

Channels:
 Shared market place

Customers
Customers:
 Buildings that buy and sell heat
(TECHbase, ENERGYbase, FUTUREbase)
 Buildings that sell heat (RTA)
 Buildings that consume heat (none in
this case study yet but may come in the
future; possibilities include TECHbase,
heating the road or heating a
neighbourhood building)

Revenue streams:
 Heat price is calculated for both selling and buying

Business model canvas table for case Vienna – Centralised solution
Value generation
Partners:
Key activities:
 Network operator
 Supply management
 RTA (waste heat producer)
 Installation and operation of the heating
system
 Energiecomfort (operator of the gas boiler)
 Sales & pricing
 Vienna Business Agency (operator of the
heat pump)
 Problem solving, being responsible

Offer
Value proposition:
 Heat

Key resources:
 Waste heat
 Gas boiler
 Heat pump
 Heat storage
 Heating network
 Solar panels
Cost structure:
 Investments: network, RTA waste heat investment, building site investment for adapting the
new system etc., storages, connections from production units to the network
 Running costs: maintenance, gas, electricity, management costs

Customer relationships:
 Building owner
 Users?
 Long-term contracts

Channels:
 Heating network

Key findings:
 Central system where one manager
operates a heat network

Revenue streams:
 Heat sales
 Know-how

Customers
Customers:
 New clients (Siemens hall), heating
streets
 Nearby buildings that need heat

Business model canvas table for case Nice
Partners:
EDF (Utility company):
 Provides electricity to consumers
(residential, businesses, public sector)
when needed.
 Provides energy services to improve
comfort, reduce the energy bill, to
better manage consumption, etc.
NCA (municipality):
 Provides services to citizens
Service providers- product manufacturers:
 Provides tools, equipment and services

Value generation
Key activities:
NCA (Municipality):
 Incitation to spend bonuses
 Promotion of projects to be funded by the bonuses
collected
Electricity consumers (Dwellers):
 Participation to the challenges of load shedding inside the
community
EDF (Utility company):
 Plan load shedding periods
 Provide tutorial for customers
 Fair method to convert good behaviours of consumers
during load shedding periods into bonuses

Key resources:
Electricity consumers (Dwellers):
 As electricity users
 As service users in the city
EDF (Utility company):
 Infrastructures
 Load shedding/shifting demand
NCA (Municipality):
 Catalogue of projects/services/products for the citizen.

Cost structure:
 Community manager of the electricity energy network
 Business developer for the selection, the management and the follow-up of the offer (catalogue) of
fundable project/service/product

Offer
Value proposition:
Involve EDF customers for actions to support load
shedding (within a community) and give them
possibilities to fund private or public
initiatives/projects of interest.
Electricity consumers (Dwellers):
 Can learn how to modify behaviours regarding
electricity savings
 Transform collected bonuses into vouchers to fund
project
 Get aware of their electricity consumption
EDF (Utility company):
 Estimates load shedding potential effort before the
load shedding
NCA (Municipality):
 Provide efficient services/products/projects for
citizens

Key findings:
Electricity consumers (Dwellers):
 Web app interface has to be attractive
EDF (Utility company):
 Fair value of bonuses
 Fair value of a fix eco-friendly “tax” on the
subscription
NCA (Municipality):
 Animation of the community and permanent
update of the offer of projects/services/products
for the citizen.

Customers
Customer relationships:
Customers:
Consumers:
Consumers
 Social interaction in the
 Loyalty program
community
NCA (municipality):
 Reinvest collected bonuses
 Development of services for
in
citizens
produces/projects/services.
EDF/ERDF (Utility company):
 Deliver with efficiency the
electricity production

Channels:
 Internet channel (for each
stakeholder)

Revenue streams:
Consumers (Dwellers):
 Vouchers (conversion of collected bonuses)
Service/product providers:
 Vouchers
EDF/ERDF (Utility company):
 Eco-friendly participation collected directly from the electricity bill

