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Preface

“Uf 1 had asked people what they wanted,
they would have said faster horses.”
Henry Ford

This famous quote by Henry Ford implies that finding the best answer to a
problem is a critical issue for a disruptor. In order to address the new and ever
more complex climate-change and urban sprawl related challenges, cities must
adapt. Simple improvements applied to existing solutions are often neither
desirable nor possible. To create a value and to place social outcomes at the
core of policy making, many municipalities started transforming their systems.
A high degree of effectiveness and efhiciency in delivering citizen-dedicated
services is necessary. Only in this way, the quality of life in a given city can be
improved, while the metropolis itself becomes future-proof.

In order to succeed, being creative is not enough. Cities and their partners have
to understand how to lay the right foundation for innovation — within and
across their environments. The ability to identify a challenge and to translate
an idea into a project is requircd. Moreover, it is important to recognise the
processes and structures supporting and accelerating innovation.

Innovations are closely related to networking activities because networks are
capable of transforming inputs (ideas, technologies, funds, patents, skills, etc.)
into marketable outputs (new products, services, companies, jobs, profits, etc.).
New types of collaborations enable the emergence of new ecosystems such as
global innovation clusters, intelligent hubs, intelligent agglomerations or Liv-
ing Labs. If coordinated wisely, these networks integrate the knowledge dis-
tributed on various spatial levels and skills dispersed among the society. Recent
evidence advocates that international collaborations and global knowledge
flows are a pivotal source of creativity and innovativeness.' Smart Cities and
Communities projects with their local consortia covering multiple stakehold-
ers from municipality, industry and research organisations, embedded in a

1 For more information see: Komninos, N. (2015). The Age of Intelligent Cities. London: Routledge, p. 40.
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large international consortium, have shown to be an additional form of inno-
vation hub with high potential at a local and an international level.

In many European cities, Smart Cities and Communities demonstration pro-
jects have been set up to test new, innovative and sustainability-oriented tech-
nologies. Having formed the appropriate partnerships and being financially
supported by the European Commission, numerous municipalities engage in
the projects cagerly.

The results of such piloted and implemented projects shall be disseminated and
exploited system-wide. Unfortunately, many projects fail in terms of turning their
valuable results into exploitable components or marketable utilities. However,
the reason behind it is not the lack of potential. It is rather a high level of com-
plexity as well as uncertainty characterising the innovation implementation envi-
ronment. Addressing these factors is considered a major challenge to overcome.

Based on its perennial experience in providing expertise in innovation man-
agement (including financing, commercialisation, related policy analysis,
etc.), Steinbeis-Europa-Zentrum developed a functional exploitation strat-
egy to tackle this challenge. This strategy has been successfully applied to create
links with the other European Smart City projects for a mass-market deploy-
ment and the long-term capitalisation beyond the project’s lifespan. Using the
European Smart Cities project “CITyFiED” as a case study, the main assump-
tions of the strategy are explained and exemplified in this guide. Moreover, it
presents a selection of results such as products and services developed in the
course of the project.

This guide is dedicated to all the stakeholders involved in publicly funded,
innovation-oriented smart city projects that are in line with the quintuple
helix innovation model - be it representatives of governments, business sec-
tors, academia, civil societies or NGOs. It provides the reader with a set of
tools and recommendations to help maximise the impact of their projects’ out-
comes. This is, for example, achieved by using the results in further research,
in developing, creating and marketing new products, processes, services or in
standardisation-related activities.



I

1 Introduction

Smart cities are multi-layered, territorial systems of innovation. Their structure
consists of knowledge-intensive activities, digital spaces and innovation-ori-
ented institutions. The latter provide a framework supporting activities in dif-
ferent fields such as research and development (R&D), collective intelligence,
innovation funding, technology transfer, etc. Transformation-led and knowl-
edge-based urban development became a popular model, which municipalities
try to adopt and adapt to their specific circumstances. Factors playinga crucial
role in this process are institutional effectiveness, a high level of trust, efficient
collaborations and knowledge spill-overs within the community.” A Smart
Cities and Communities demonstration project is the perfect tool to achieve
these goals.? It decreases the time a technology needs to make its way from
the development phase (prototype) to implementation and the general avail-
ability for the commercial users.* While testing its workability, such projects
demonstrate the usability of the innovations to potential beneficiaries under
real operational conditions. From the economic perspective, if well executed,
the demonstration project eventually leads to a higher level of additional
investment (financial leverage), job creation, production of economic and
innovation outputs and results commercialisation.’

The projects prove the technical, commercial and environmental feasibility
of an innovation, reduce risks and costs (components, building, operating,
maintenance, etc.), develop public awareness and introduce an institutional
framework for societal change. The following taxonomy of the project results
purposes exists: learning (to be fed back into technical development), open-

2 Komninos, N. (2015). The Age of Intelligent Cities. London: Routledge, p. 24.

3 E.g. European Smart Cities and Communities Lighthouse Projects. They aim at improving urban life through more
sustainable integrated solutions. Projects address the city-specific challenges from different policy areas such as energy,
mobility and ICT. It builds on the engagement of the public, industry and other interested groups to develop inno-
vative solutions and participate in city governance. (https://ec.curopa.cu/info/cu-regional-and-urban-development/
topics/cities-and-urban-development/city-initiatives/smart-cities_en)

4 Lefevre, S. R. (1984). Using demonstration projects to advance innovation in energy. Public Administration Review,
44(6), p. 483-490.

S More details and quantified data in: European Commission (2017). Assessment of the Union Added Value and the eco-
nomic impact of the EU Framework Programmes (FP7, Horizon 2020). [ebook] European Commission. Available at:
http://ec.curopa.cu/research/evaluations/pdf/archive/other_reports_studies_and_documents/assessment_of_the_
union_added_value_and_the_economic_impact_of_the_eu_framework_programmes.pdf [Accessed 25 Feb. 2019].
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ing the markets (higher societal acceptance, addressing institutional barriers),
building the actors networks.

The complexity of these demonstration projects lies not only in their multipur-
pose nature: besides technological challenges, a variety of economic, societal
and environmental issues must be addressed. Demonstration projects require
carefully structured, precise processes. Moreover, a division of content-related
and administrative responsibilities must be developed between public agencies,
private stakeholders and other partners. Conflicting interests and concerns
regarding the intellectual property of results must be addressed and settled. A
proper management structure is needed to resolve these bottlenecks. Based on
the experience of Steinbeis-Europa-Zentrum’, a knowledgeable facilitator can
be very helpful, i. e. an entity able to improve the way the consortium identifies
and solves problems and makes decisions. Knowing the existing procedures,
having structured the interactions and deploying the right processes led to an
exceptional performance of the CITyFiED consortium.

The literature distinguishes between two phases of a demonstration project.
The first phase is about communicating information and promoting the new
technology to opinion leaders and early adopters (diffusion / replication). The
second phase is about reaching a broader scope of adopters making use of the
results (exploitation).® Especially the exploitation is a subject of further and
careful examination in this guide.

This chapter provides key definitions (section 1.1.) and a general description of
the CITyFED project (section 1.2). Chapter 2 presents the exploitation phe-
nomenon in a broader context of the European Research & Innovation (R&I)
programmes. The holistic exploitation process and its journey from early
approaches to business ideas, developed by Steinbeis 2i GmbH, is outlined in
chapter 3. The undertaken actions, based on the example of the CITyFiED
project, are then reported in detail in chapter 4.

6 Klitkou, A. (2017). Role of demonstration projects in innovation: transition to sustainable energy and transport. [cbook]
Nordic Institute for Studies in Innovation. Available at: https://www.researchgate.net/publication/314624529 [Ac-
cessed 25 Feb. 2019].

7 WP 6 Exploitation, Market Deployment and Replication activities of the CITyFiED project started under the Stein-
beis Europe Zentrum and have been taken over by its spin-off Steinbeis 2i GmbH in 2016.

8  Macey, S. M., & Brown, M. A. (1990). Demonstrations as a policy instrument with energy technology examples. Knowl-
edge-Creation Diffusion Utilization, 11(3), p. 219-236.
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1.1 Key definitions

In order to provide a unified terminology, to explain the natural progress of the
phenomenon under investigation and to present an integrated way of looking
at the issue, the authors provide the following conceptual framework:

1. Project results

As Project results, we understand any tangible or intangible output of the
action such as data, knowledge or information, whatever their form or nature
is, independent of whether or not they can be protected. In other words, results
are the output generated during the project, which can create impact during
and / or after the funding. Reusable and exploitable entities (inventions, prod-
ucts, services) or their necessary components / by-products (knowledge, tech-
nology, processes, networks).”

2. Communication

Communication is a strategically planned process that starts at the outset of
the action and continues throughout its entire lifetime, aimed at promoting
the project, its actions and its results. Communication requires strategic and
targeted measures to inform about the action and its results, reaching a multi-
tude of audiences, including the media and the public, possibly engaging in a
two-way exchange.'’

3. Dissemination

Communication is a public disclosure and sharing of the results via appropri-
ate means (other than resulting from protecting or exploiting the outcomes),
including scientific publications in any media. Dissemination denotes a trans-
fer of knowledge and results to specialised groups that can make further use of
it (e. g. scientific community, industrial partners, policymakers, etc.)."

9 Scherer, J. (2018). Making the Most of Your H2020 Project Boosting the impact of your project through effective commu-
nication, dissemination and exploitation. [ebook] European IPR Helpdesk, p.10. Available at: https://iprhelpdesk.cu/
sites/default/files/EU-IPR-Brochure-Boosting-Impact-C-D-E_0.pdf [Accessed 8 Feb. 2019].

10  Ibidem.

11 Ibidem.
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4. Exploitation and the EU obligation to exploit the Project results

Each beneficiary must take measures aiming to ensure the further utilisation
of the project results (up to four years after its completion, cither directly or
indirectly, in particular through transfer or licensing) by:

reusing them in further research activities (outside the action),
developing, creating or marketing a product or process,
creating and providing a service,

using them in standardisation activities.

The goal is to effectively make use of the project results through scientific,
economic, political or societal exploitation routes aiming to turn the general
research and innovation means/ actions into concrete values and impacts for
society (notion not restricted to commercial use only).”?

S. Business model

A business model is a conceptual structure supporting the viability of a prod-
uct/ service and explaining how a solution provider / owner operates, makes
money and how it intends to achieve its goals. It describes the rationale of how
the owner of a product/ service creates, delivers and captures the value in a
given economic, social, cultural or other context."

6. Market deployment (uptake)
Market deployment (uptake) is understood as a transfer of the solution into a
commercial product intended for market launch.

7. Replicability

The replicability refers to transportation of the approaches from a pilot case
to other geographical areas. If a pilot was proven to work in one community
or region, it can be exported to others (taking into account that the boundary
conditions may differ from those in the piloted community or region).

12 Ibidem.
13 Geissdoerfer, M. (2017). The Cambridge Business Model Innovation Process. Procedia Manufacturing. p. 262—269.
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1.2 The CITyFiED project

The CITyFiED project has been funded under the 7* EU Framework Pro-
gramme (topic: Energy.2013.8.8.1 — Demonstration of optimised energy systems
Jfor bigh performance energy districts). Its ultimate goal is to develop a replicable,
systemic and integrated strategy for a gradual adaptation of European cities
(their urban ecosystems) to existing smart city sustainable trends. It focuses on
lowering energy demand, reducing GHG emissions and increasing the share
of renewables in the overall energy consumption. Within the project, innova-
tive technologies and methodologies have been developed and implemented
to raise the efficiency of a smart grid and district heating networks together
with their ICTs, mobility interfaces and building renovation processes and
outcomes. The project started in April 2014 and has been finalised in March
2019.

Achieved project results and implemented actions cover:

1. Large scale demonstrations

CITyFiED chose three cities for the demonstration sites — Laguna de Duero
(Spain), Soma (Turkey) and Lund (Sweden). Specific districts had been
selected and holistic renovations have been conducted. As a result, innovative
and cost-effective technologies have been deployed in order to achieve much
higher energy efficiency and a relevant reduction of the environmental impact.

2. Replication potential maximisation

To maximise the replication potential of its results, the project created a cluster
of cities. The cluster represents a community of eleven cities, following closely
the project’s activities and learning based on the actions deployed by the CITy-
FiED consortium."> The CITyFiED consortium evaluated and presented the
results of its actions e. g. during the cluster workshops. Additionally, it formed
a Community of Interest. The community constitutes a second replication
layer of (more than 40) cities acting as potential future replication sites. The

14 Find out more at: www.cityfied.cu.
15 Cities Cluster: Botkyrka (Sweden), Firenze (Italy), Izmir (Turkey), Ludwigshafen (Germany), Malaga (Spain), Napoli
(Iraly), Rovereto (Italy), Salerno (Italy), Udine (Italy), Valladolid (Spain), Virmdé (Sweden).



16

purpose of this community was also to create an integrated, urban community

to network, learn and exchange good practices.'®

3. Innovative and cost-effective planning methodologies

and procedures
CITyFiED implemented energy efficiency oriented retrofitting actions that
have also been replicated. It furthermore deployed modern Heating, Ventila-
tion and Air Conditioning (HVAC) facilities. The goal was to lower energy
demand and to generate zero emissions districts and cities.

4. Development of relevant business models

The existing business models have been adjusted and new business mod-
els applicable to cases of large-scale investments in the innovative, near-zero
energy districts have been developed. CITyFiED mainly focused on Energy
Service Companies (ESCO) and Public Private Partnerships (PPP).

5. Dissemination and exploitation of project results

The outcomes of the project have been disclosed, using all appropriate means
such as media and scientific publications. The idea behind it is to inform the
stakeholders (researchers, experts, citizens, etc.) about the actions taken, about
the benefits of energy efficiency and about the further needs for addressing
complementary issues the complementary issues and the exploitation of the
project results. Hence, it contributes to a higher degree of sustainablity and
to the environmental awareness building process. Figure 1 presents the fun-
damental, initial assumptions regarding the directions of the project develop-
ment.

16 A complete list of the cities belonging to the community of interest can be found at http://www.cityfied.cu/commu-
nity-of-interest/community-of-interest.kl.
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Development of the
relevant business models

Dissemination of the results
and exploitation

A

Figure 1: The five pillars of the CITyFED project (Source: Own illustration).

To maximise the opportunities of smart cities as an important innovation hub
and to boost the impact of the project results, a holistic exploitation approach
was necessary. Such an approach has been set up to ensure the effective deploy-
ment, exploitation and replication of the results on a broader scale. This guide
presents the elementary assumptions of the approach.
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2 Exploitation in the general context
of EU R&I programmes

The 7th Framework Programme (FP7; 2007-2013) is the predecessor of the
Horizon 2020 Programme (H2020; 2014-2020). Both Research and Innova-
tion (R&I) programmes intended to facilitate and foster the growth and com-
petitiveness of the European economy. The idea of FP7 (continued by H2020)
was also to focus on delivering an added value to European citizens. European
R&I programmes offer a multitude of funding schemes supporting not only
activities resulting in new knowledge, products or services, but also inspire and
promote a non-technological innovation (e. g. social, environmental, educa-
tional, etc.). The H2020 Rules for Participation clearly emphasise the project
beneficiaries” obligation to exploit the results of the funded actions. Thus, an
effective plan for communication, dissemination and exploitation is a require-
ment for successful project evaluation. European R&I programmes place a
growing focus on operations demonstrating and maximising the societal and
economic impacts of R&I funding. Successful communication and promotion
as well as dissemination of the project and finally exploitation of the results
should thus be a key component of each project funded under FP7 / H2020.

2.1 Exploitation, dissemination
and communication

There is a strong interplay between exploitation and dissemination. Although
they both could be a subject of independent analysis, they tend to be examined
in conjunction. A disclosure and sharing of the results (dissemination) facili-
tates their utilisation (exploitation), while utilisation contributes to the trans-
fer of knowledge and results to the individuals, being able to make the best
use of it. That in turn often leads to market uptake. Activities such as demon-
stration, prototype development, data and open access as well as knowledge
and innovation management, Intellectual Property (IP) protection and active
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stakeholder engagement are all examples of factors even further pronouncing
the dependencies between these two notions.

Similarly, there is a large overlap between communication and dissemination
activities. For example, a publication such as a brochure promoting the project
and written for communication purposes, when read by a stakeholder outside
of the consortium can trigger interest in applying the results. Hence, the initial
communication tool evolved into a dissemination instrument. This illustrates
how certain measures oscillate between the categories of communication / dis-
semination, depending on the target group and the uptake of its content (see
Figure 2).

Exploitation

)/

Dissemination Communication

Figure 2: Interdependencies between communication, dissemination & exploitation
(Source: Own illustration).

Thus, even though this guide has been intended for exploitation purposes
mainly, it may happen that (because of the above-mentioned overlaps), dis-
semination and communication measures will be referenced as well.
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Below, in Figure 3, the benefits of a well-designed exploitation strategy are con-
trasted with the risks of not having such a strategy implemented."”

Benefits © Risks ®

of the proper exploitation strategy of not having the proper exploitation
and the effective exploitation: strategy in place:

Figure 3: Benefits and risks of (in)effective exploitation strategies in Smart Cities and Com-
munities projects (Source: Own representation, based on Johansen, A. (2015).
Why is it difficult to exploit opportunities in projects?'®).

2.2 How to boost the impact

Already in 1990, researchers classified the factors facilitating or hinderinga suc-
cessful deployment of demonstration projects. According to Macy and Brown
(1990), user involvement is crucial at all stages of demonstration projects as
it triggers information exchange and learning. Regarding the project itself, the
design should not be rigid (to allow user input and modifications for a better
effectiveness). Careful planning is necessary to take market readiness and user

17 Scherer, J. (2018). Making the Most of Your H2020 Project Boosting the impact of your project through effective commu-
nication, di ination and exploitation. [ebook] European IPR Helpdesk, p.10. Available at: https://iprhelpdesk.cu/
sites/default/files/EU-IPR-Brochure-Boosting-Impact-C-D-E_0.pdf [Accessed 8 Feb. 2019].

[ebook] Conference Paper. Available at: https://www.researchgate.net/publication/278677467 [ Accessed 4 March 2019].

—
=]
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participation into account. Finally, dissemination of the results and evalua-
tion information should be considered and included in the project design."”

The basic conditions for the financing of H2020 projects are defined in the
European Commission Grant Agreement. Signatories of the Grant Agreement
are the European Commission (as the EU’s representative) and the project
coordinator. By signing an EC Grant Agreement, project members agree to
promote the actions and their outcomes. Ideally, they should provide tar-
geted information to a broad and diverse audience, while being engaged in a
two-way exchange. Moreover, participants shall disseminate the results by
taking multiple, appropriate measures (including e. g. scientific publications).
Dissemination materials need to be open access (free of charge, online access to
any user). Finally, during the project and up to four years after official comple-
tion of the project, the necessary steps to ensure the most effective exploita-
tion of results shall be ensured.

The H2020 work programme specifies explicitly that already the project pro-
posals shall include a draft of what is called a Plan for the Exploitation and
Dissemination of Results (PEDR).>’An exception to this rule may be estab-
lished under some of the H2020 calls.

2.3 Exploitation and dissemination measures

During the draft PEDR preparation, it is recommended to follow the struc-
ture and the explanations given in the project proposal template (applicable for
their specific call under the relevant work programme).

Project proposal evaluation in H2020 has been based on three criteria — excel-
lence, impact and quality / efliciency of the implementation. The PEDR is

19 Macey, S. M., & Brown, M. A. (1990). Demonstrations as a policy instrument with energy technology examples. Knowl-
edge-Creation Diffusion Utilization, 11(3), p. 219-236.

20 HORIZON 2020. Work Programme 2014-2015. 19. General Annexes Revised. (2013). [ebook] p.5. Available at:
http://ec.curopa.cu/research/participants/data/ref/h2020/wp/2014_2015/annexes/h2020-wp1415-annex-ga_
en.pdf [Accessed 11 Feb. 2019].
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assessed as part of the impact section, which serves as a consistency check. It
is expected that the applicants demonstrate that their goals and the expected
outcomes are in line with the mission and the topics addressed by the given
H2020 call and its work programme. Furthermore, the proposed measures to
build a sound intellectual property management system and the results’
dissemination and exploitation strategy will be examined as well. It is highly
important that, through the chosen measures, the innovation capacity will be
enhanced and the new knowledge will be integrated and spread. Successful pro-
posals stress the link between proposed dissemination and exploitation meas-
ures (implemented during and after the project) and the expected impacts of
the project. Exploitation and dissemination tools should be targeted towards
the end-user. Generated results can be further applied in the processes such as
research and development, policy making, educational trainings, stand-
ardisation or commercial exploitation. In case of commercial exploitation,
a business plan as part of the proposal could help the applicants delineate the
distinct and firm economic impacts of the project activities.

As mentioned earlier, a well-designed plan of action should define the clear
objectives (adapted to the relevant target groups) and set up a concrete pro-
tection, exploitation and dissemination strategy.

At the proposal stage of the project, a detailed description of the activities and
tasks to be completed by the applicants is not required. An overview of the key
elements is, however, necessary. The choice of these elements depends on the
type of action and the call regulations. Generally speaking, the first analysis
should cover the following:

geographical coverage and size (potential) of future dissemination and
exploitation markets,

end-users, competitors and competitive advantage identification and
analysis,

state of the art analysis (descriptions of planned developments and
factors differentiating the results from other existing products),
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intellectual property analysis and presentation of new knowledge /

inventions,

facts and figures about exploitable results, areas of application and the
initial IPR strategy (e. g. trademarks, design rights, copyrights or
contractual mechanisms such as non-disclosure agreements, etc.),

exploitation roadmap and business model,

planned dissemination actions.

Additionally, intellectual property related issues, such as the challenging prob-
lem of the results’ ownership, need to be addressed separately and in detail.
Usually, this will be done as part of the Consortium Agreement.

Unfortunately, the effective dissemination and exploitation of the project
results is often hindered by a list of variables. No diffusion and exploitation
efforts should lead to a situation where the knowledge / results do not leave
the project’s framework. If this is the case, it becomes impossible to process or
further develop the results within the future research or market uptake pro-
cess. Threat of so called ‘re-invention of the wheel’ is posed — an anti-pattern
occurring while a unit being unaware or contemptuous of the already existing
project results invests time and effort to solve problems which have already
been solved. Thus, a low value for public investments is delivered. According
to the European Commission, the most popular barriers contributing to this
problem arise from:

confusion between communication, dissemination and exploitation,

perception of the above mentioned as a tick box with little importance
for the project,

limited consideration of the project’s valuable key results,
lack of reflection and joint discussions with the consortia,

excessive focus on implementing and validating technical objectives
and not aligning actions with the needs of users and stakeholders,
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lack of skills / interest to effectively consider the value and benefits
of the key results outside the “typical” community,

lack of knowledge of dissemination and exploitation risks and
opportunities, alternative channels, routes, stakeholders, competing
solutions and strategies.”!

A broad spectrum of actions is available for communication, dissemination
and exploitation purposes. The significant part is to stay coherent and consist-
ent with the strategic plan of the project. The selected activities should suit its
objectives. A regular progress assessment plan is an additional, valuable tool.

21 Ala-Mutka, K. (2019). Dissemination and Exploitation in Horizon 2020. [ebook] The European Commission. Avail-
able at: http://ec.europa.cu/research/participants/data/ref/h2020/other/events/2017-03-01/8_result-dissemination-
exploitation.pdf [Accessed 11 Feb. 2019].
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3 Steinbeis 2i GmbH
exploitation guide

Sometimes, a project-related uncertainty can also be an opportunity. It is com-
mon that the word opportunity (used in a project-related context) may have
more than one interpretation. According to some researchers, the project itself
(the desired change, deployed solution or effect on the stakeholders) is what we
should consider an opportunity. Another perspective may be that the opportu-
nities are all the factors, alterations and circumstances making the project out-
puts better than originally planned. Hence, it is possible to perceive an oppor-
tunity as a certain result (a solution), initially not taken into consideration, not
foreseeable and independent from the consortium, but still beneficial to the
project.”” To maximise the positive impacts of a project and to create favoura-
ble framework conditions for both — planned and new opportunities — Stein-
beis 2i GmbH developed the exploitation strategy which is explained in this
chapter 3. The specific results achieved through application of the CITyFiED
project strategy is explained in chapter 4.

3.1 Holistic process

It is crucial to start the strategic planning of the exploitation activities already
at the proposal stage of the project. Once designed, the exploitation activities
should accompany the research and innovation activities until the very end of
the project. Dissemination and exploitation operations should continue even
after the project’s termination. Since the results are usually created through-
out the course of the project, and not only towards the end of it, it is crucial
to trigger, capture, monitor and manage the outputs carefully and adjust
the exploitation strategy accordingly. This helps to keep track of the project’s
progress and to identify its initially unforeseen results. The latter shall be
evaluated precisely in order to define their potential for further exploitation.

22 Johansen, A. (2015). Why is it difficult to exploit opportunities in projects? [ebook] Conference Paper. Available at:
https://www.researchgate.net/publication/278677467 [ Accessed 4 Mar. 2019].
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Since the key exploitable results that are ready to be further deployed are most
often delivered at the very end of the project duration, a viable plan for their
post-project dissemination and exploitation is necessary. Especially then, the
results must be promoted, ideally resulting in an increased audience’s aware-
ness and market entry. This will additionally boost the future exploitation of
the results.

The initial stage (proposal preparation phase) requires an in-depth examina-
tion of how the project and its outcomes will be exploited. Structured assess-
ment of expected exploitation success factors, considering elements such as the
market analysis, regulatory considerations and customer identification,
should be carried out. The above-mentioned process demonstrates how the
project will generate economic value and present its benefits. Moreover, it ena-
bles the applicants to plan all the relevant exploitation activities accordingly.
The analysis needs to be further developed and updated during the project’s
lifetime.

Strategic research and arrangements are a major part during the proposal
stage. Once the project funding has been granted, however, implementation
is brought to the forefront. Putting the concepts into practice goes hand in
hand with monitoring and evaluation. Stakeholder interests evolve and so do
the market needs. The variables, which have been unknown before may occur.
This process requires a detailed review and constant adjustments of the plan.
It is important to note that the respective communication and dissemination
actions must be carried out simultancously. Hence, an integrated, holistic and
horizontal approach is necessary.
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Figure 4: The holistic exploitation process (Source: Own illustration).

Overall, the holistic and horizontal process is necessary to effectively perform
exploitation activities (Figure 4). Such an approach enables the applicants
to define and monitor the project’s outcomes, choose the right tools to
inform about and spread the results, as well as manage the open access and
define the right IP protection strategy. Such an approach promotes the pro-
ject on many levels reaching both experts and a broader audience, while simul-
tancously exploring the best exploitation options.

Like dissemination and communication, exploitation is a horizontal process
and therefore requires a horizontal management approach. It follows and
complements the other project activities within its lifecycle and is necessary to
maximise the expected impact of the project.
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3.2 Exploitation journey: from early
approaches to business ideas

The present section provides an overview of the innovation management strat-
egy developed, tested and approved by Steinbeis 2i GmbH. It serves to maxim-
ise the impact of the developed results in demonstration projects such as Smart
Cities and Communities projects.

This shared expertise has been based on the company’s profound experience
in coordination of exploitation activities in multiple European collabora-
tive projects. It has been built with the help of an in-depth examination of
commonly available exploitation tools used in various H2020 projects, eight
exhaustive interviews with professional communication, dissemination and
exploitation managers as well as an online survey (Figure 5).

As a consequence, five groups of tools and practices, called actions, have been
identified. Actions I-IV are dedicated to exploitation and market deployment,
whereas action V relates to dissemination.

It is important to note that the choice of the suggested instruments depends
heavily on a given context. The means presented below are described at a
meta-level and usually consist of multiple sub-processes.
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Figure 5: Steinbeis 2i GmbH exploitation journey to enhance impact in Smart Cities and
Communities projects’ innovation (Source: Own illustration).

3.21 Action I: Set the collaboration framework
with the project partners

The Collaboration Framework provides a skeleton to support planning and
service delivery. The framework outlines the shared commitment and princi-
ples reinforcing the common goal of collaboration. It can be helpful to success-
fully manage various personal and situational factors influencing the common
“inter-professional” cooperative practices. The latter result in project outcomes
and affect the attitudes towards further collaboration. This first step serves the
initial approach and clarification of the rights and duties implied by the
exploitation of the project results. Three principal components are recom-
mended:

= Consortium Agreement — an internal agreement establishing the rights
and obligations of the partners within the project. It has been signed in
about 90 % of the projects analysed for the study (mainly FP7, FP6 and CIP
projects) and is mandatory in the majority of H2020 projects.

* Intellectual Property Management Guidelines — a written document
examining the market and the existing patents. It is a review of the back-
ground knowledge (information held by beneficiaries, owned or controlled
by project partners and brought to the project). It usually needs to be
updated in the course of the project.
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Exploitation Actions Plan — an initial version of the drfat plan for dissem-
ination & exploitation of the results, that needs to be updated in the course
of the project.

A fast-paced business environment forces partners to collaborate efficiently in
order to conduct the projects in a competitive manner (under the dynamic,
constantly evolving circumstances), in accordance with the European Union
requirements. An appropriate Collaborative Framework facilitates and simpli-
fies such collaboration by:

providing a baseline for the common understanding about the project
results, IPR and exploitation,

clarifying and presenting the idea of the Intellectual Property flow (back-
ground knowledge — project results — ownership claims — exploitable results),

raising awareness of partners’ interests, concerns and uncertainties,

facilitating networking opportunities and achieving mutual understanding.

3.2.2 Action ll: Examine and monitor the internal
processes and their potential outcomes

The following actions have been defined for the analysis of the project results
in terms of the related IP and Intellectual Property Rights (IPR) of the respec-
tive project partners, as well as the exploitation actions aiming at the market
deployment.

When it comes to the intellectual property related issues, it is highly advis-
able to:

identify contributing partners,

link their background knowledge with the predicted exploitable results,

define the partners’ exploitation claims such as commercialisation,
research, rights’ transferring, consultancy, etc.,
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detect the owners of the results such as single ownership vs. joint owner-
ship and the respective access rights,

identify IPR conflicts and find the solutions.

Such a basic and formalised IP management structure allows the partners to
harvest the benefits of their technological advances not only within, but also
outside the consortium. Additionally, this approach triggers the identification
and further development of joint exploitable results. Experience has shown
that in case of a lack of such a formalised approach, joint exploitable results
neither tend to be identified nor further addressed. In other words, the exist-
ence of an IPR strategy is both an enabler and an indicator of the technological
advance. Since partners may be willing to disclose some of their most impor-
tant background knowledge (also to their competitors) with the purpose of
gaining reciprocal access to e. g. technology of their peers, it is important to
have at least minimal regulations in place.

Recommendations related to the exploitation and the market deployment
are listed below:

identify exploitable results,

determine potential customer segments, value proposition and key
partners,

set a roadmap for exploitation and market deployment (long term
direct/ indirect exploitation and market deployment activities).

A roadmapping process may serve not only during the product or process
planning. It can also be applied while managing the capabilities, strategies,
knowledge assets, etc. It requires the consortium partners to cooperate. It is
a process where the knowledge of the partners (explicit or tacit) is combined
and exchanged in order to create a viable and implementable plan. A major and
practical challenge in this process is to exchange knowledge in a timely manner
to create and evolve an agile roadmap.
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The tools available for meeting the goals are . g. multilateral meetings, work-
shops, interviews or questionnaires. Results of the Steinbeis 2i GmbH analysis
indicate clearly that even though the background knowledge, intellectual prop-
erty and the project results have been identified correctly, much less attention is
usually paid to the exploitation potential evaluation and to the proper prepara-
tion of the exploitation strategies. A systematic review of possible IP conflicts
has only been conducted in about a third of the examined projects.

The outcomes of the above-listed activities shall be updated regularly, since
the new background knowledge or unforeseen project results may be identified
in the course of the project.

3.23 Action llI: Design the value proposition and
design a business model

Creating and bringing the value proposition to perfection are critical issues to
consider while planning the strategies. A fierce competition and rapid changes
in both the markets and available technologies make sustaining a momentum
very complex. Hence, focusing on the right value required by the customers
is necessary. Various tools such as Customer Value Creation introduced by
Plaster and Alderman exist for that purpose.” It builds a profitable growth
platform for an organisation, based on creating and delivering the expected
value to a customer. Designing the value requires identification of two types of
value. One of them - internal - builds upon the sharcholder’s perspective and
denotes a profit. The other — external — is based on the customer’s perspective
and means his or her satisfaction.

Osterwalder developed an ontology of important themes to address in order
to do so. He also structured them further into what is known as the Business
Model Canvas.* The order in which the canvas shall be discussed may differ
and depends on the type of business to be developed.

23 Plaster, G. and Alderman, J. (2006). Beyond six sigma. Hoboken, N.J.: J. Wiley & Sons.
24 Osterwalder, A., Pigneur, Y. and Clark, T. (2015). Business model generation. Vancouver, B. C.: Langara College.
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The consortia finding themselves in the process of business model design
require a holistic approach, which eventually comes down to:

understanding the process of a business model design,

completing a Business Model Canvas,

clarifying and testing business model assumptions,

evaluating and updating business model documentation,

developing comprehensive business models.
Our experience indicates that the most common actions usually implemented
at this stage by the partners are:

Value Innovation Analysis (a key principle of the blue ocean strategy),

business case development,

business model development,

technology implementation plan,

review of the funding opportunities and financing facilities (regional,
national, international, public and private sources),

risk assessment and contingency plan concerning the future exploitation
of project results (e. g. as part of a business plan),

internal mediation on IP issues within the consortium (e. g. to solve

ownership or access right issues).

Specific actions related to e. g. a market entry and market deployment strategy
are not necessarily relevant for all projects and therefore less commonly used.
These are for example:

efforts towards certification,

comprehensive business plan (Unique Selling Proposition, competitive
advantage, marketing strategy and financial plans),

commercialisation roadmaps (for project results) and replication plan

(project specific).
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3.24 Action IV: Conduct the market situation analysis
and inspect the business conditions

The market situation analysis is the first step in the design of a deployment
strategy and marketing plan. It usually includes research and analysis of the
target market, competitors, business challenges and the consortium’s compet-
itive differentiators. It should contain the best and clearest description of the
current state of the marketplace.

A market situation analysis usually starts with a market definition and anal-
ysis, which consist of the following steps:

location and definition of new product markets offering opportunities,
evaluation of existing product markets to determine priorities,

examining the environment and forecasting future trends.

Next steps are market segmentation analysis (identification of buyers’ groups,
within a product market whose needs are similar) and competition analysis
(evaluation of competitors’ strategies, strengths and limitations).

This in turn allows for the future marketing strategy design (market targeting
and positioning, strategy choice in developing and positioning of the prod-
ucts) and development of the market targeting and positioning strategy
(combination of the product, the channel of distribution, price, and promo-
tion strategy).

At the same time, it is important to conduct research on business conditions,
which can be determined by various factors such as politics, regulations, eco-
nomics or the natural environment. These factors shall be examined in the
multilayer context of a country, region or a city. The success or failure of a busi-
ness can depend largely on a combination of these variables.

According to the data gathered by Steinbeis 2i GmbH, neither the market
situation analysis nor the business conditions are systematically examined in
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a comprehensive manner. The actions are often treated selectively. According
to the company’s research, the following activities are usually performed (listed
starting from the most to the least common):

existing standards / norms review,

European rcgulations / directives review,

technology watch / -scouting,

market analysis (segmentation, size, trends, growth-rate, profitability, etc.),
SWOT Analysis (Strengths, Weaknesses, Opportunities, Threats),
technology roadmaps (trends & evolution),

PESTLE Analysis (Political, Economic, Social, Technological,
Legal and Environmental),

patent survey.

Market situation analysis should be conducted on a regular basis after the
strategy has been implemented. Doing so helps to determine the necessary
mitigation and adaptation means.

3.25 Action V: Disseminate the project’s results

As it has already been mentioned, dissemination is a set of activities with the
aim of making the project results and especially the exploitable results available
to the stakeholders interested in the solutions. Dissemination is essential for
the use and take-up of project results and therefore directly linked to exploita-
tion. The aim of dissemination activities is to enable and to boost the exploita-
tion of the project results, also beyond its framework.

Two categories of dissemination actions need to be highlighted. The first is
about establishing a dialogue with the potential users, therefore called a two-
way communication. The second employs one-way communication: informa-
tion moves in one direction, because time and space separates the sender from
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the receiver. One-way communication is thus linear and limited. It serves to
inform, persuade or command, whereas two-way communication includes a

feedback. Both of them should be utilised effectively.

Usually, information about results is disseminated e. g. through the project
website, videos, interviews, articles, exhibitions, guided tours and confer-
ence presentations. Results are made available for use e. g. through scientific
publications, roadmaps, trainings, workshops, webinars, final publica-
tions and by being shared in online repositories.

The majority of means (>75 %) identified and used to support the dissemina-
tion process in the analysed collaborative projects are:

dissemination plans such as internal tools — descriptions of
dissemination actions and strategies set for the project’s lifespan,

presentations and marketing materials distribution e. g. at thematic
conferences, seminars and fairs,

networking and exchange of good practices between similar projects,

workshops, seminars, webinars, etc. for potential end-users.
Further tools and actions applied to amplify and diffuse the project results
(used in about 30-60 % of the analysed cases) are:

scientific and professional articles e. g. trade magazines, etc.,

site visits and study tours to the demonstration sites,

demonstrators and ambassadors,

best practice brochures and handbooks,

professional trainings for the end-users e. g. face-to-face trainings,
webinars, etc.,

project advisory boards,
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matchmaking events making use of tools such as speed dating, elevator

pitches,

partnership agreements.

The above-mentioned tools are sorted in descending order, from the most to
the least popular one.
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4 The CITyFiED project:
Exploitation approach and results

4.1 Exploitation approach for
the CITyFiED project

For the CITyFiED project, it was crucial to have a sound strategy for exploita-
tion, market deployment and replication of the results achieved in the three
demonstration sites. Therefore, the consortium led by Steinbeis 2i GmbH
engaged itself to progressively define an exploitation and market deployment
plan, starting from the beginning of the project and going on until its very end.

At the core of the CITyFiED exploitation methodology lies the Steinbeis 2i
GmbH exploitation strategy.

Smart Cities and Communities projects are large collaborative projects with
different interdisciplinary partners such as universities, public or private
research organisations, large industry partners as well as Small and Medi-
um-sized Enterprises (SMEs) or municipalities (see Figure 6). They all have
varying mind-sets, different strategic objectives, Intellectual Property and
exploitation interests and different interpretations of exploitation. Therefore,
it is mandatory to agree upon a common understanding of the entire innova-
tion management process within the project. An open and productive collab-
oration requires motivation and trust between the partners, which is precisely
one of the aims of the exploitation activities.
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Figure 6: Stakeholder mapping in Smart Cities and Communities projects (Source: Own
illustration).

As a first step, project partners were provided with a strategic alignment of
interests and strategies. They were familiarised with exploitation-related
fields and definitions. It is important that they are able to define their contri-
bution, their background knowledge and the linkages to the project results
to finally identify the exploitable results.

An exploitable result is defined as an outcome of the project (achieved or
expected) that meets two conditions:
* It has commercial / social / academic relevance.

= It can be commercialised / exploited as a stand-alone result (product,

process, service etc.).

25 TT: Technology Transfer
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Not all project results know-how is susceptible of being exploited. The diagram
below, Figure 7, represents a distillation process and potential joint develop-
ment (joint exploitable results) of exploitable results.

Project results (PR) = foreground

-
P =~

Distillation 4

~ -

- -

4

Exploitable results (ER)

Economic &
IPR benefit for partners

b Exploitation (Use)—>
Business Plans (BP)

Figure 7: Potential joint development and distillation of the results (Source: Own illustra-
tion).

Afterwards, it is necessary to focus on ownership issues and access rights. The
next workshop was therefore dedicated to the identification and definition of
ownership and the rules/ conditions of getting access to exploitable results.
Exploitation claims and the protection of results have been discussed pre-
viously. Moreover, the notions of a value proposition, Unique Selling Prop-
osition and the Business Model Canvas were briefly introduced. The third
step (and the third workshop) focused on an in-depth analysis of the processes
related to the value proposition and the Business Model Canvas.

First sketches of the business model have been created. Consortium mem-
bers touched upon matters such as baseline for business plans, funding options,
cooperation models, market barriers and opportunities, etc. The subsequent
step was to use the acquired knowledge and examine each of the developed,
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exploitable results with respect to the ascertained categories while creating a
robust market strategy for the exploitation. Figure 8 illustrates the process of
characterising exploitable results by using Business Model Canvas and defining
ajoint deployment plan to reach the goals of the CITyFiED project partners.

Exploitable
results

Key Partners

Channels Cost structure
Revenue
Key Resources ST

Customer Customer

Segments relationships

Value
Propositions

Key Activities

1
-

Deployment
Plan

Figure 8: Use of Business Model Canvas in the CITyFED project (Source: Own illustration).

4.2 Exploitable results of the CITyFiED project

Thanks to the applied methodology / approach developed by Steinbeis 2i
GmbH, the initial background and the project results have been turned into
the exploitable results to subsequently evolve into economic benefits. On the
process / science niveau, the “CITyFiED methodology for sustainable urban
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renovation at the district level” has been developed, whereas on the prod-
uct/ service level “the monitoring platforms, visualisation & Home Energy
Management Systems” and “Low Temperature District Heating Systems
for the residential buildings” have been developed. Thus, new business
opportunities and further research possibilities are available.

The CITYyFiED project focused on a restricted number of exploitable results,
to be based on the estimation of their exploitation potential, in particular their
commercial potential, as well as on the expected barriers for exploitation. For
the selection of the most promising exploitable results, the following decision
criteria were considered:

involvement of the partners in the development / exploitation of the selected
results (including the interest in those results and their engagement in their
exploitation beyond the project),

focus on jointly developed products / services,
market readiness (short time to the market),

commitment for joint development of implementation plans.

After taking the above mentioned steps, the selected exploitation results were
grouped into “Solution Packs” (SP) by the themes and / or the market segment
addressed, so that the (future) work on the estimation of the socio-economic
impact, factors influencing exploitation, EU market analysis, market deploy-
ment strategy and recommendations for business plans can concentrate on
well-defined areas. The Solution Packs can be seen in Figure 9. The goal is to be
as specific as possible to avoid collecting market information that would be too
general to be of use to the partners.

The CITyFiED SPs present the final results of the entire exploitation process
applied within the project. These exploitable results have been identified and
further investigated as part of the exploitation approach and are described in

this guide.
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Solution Pack 1 Solution Pack 2 Solution Pack 3
The CITyFiED Methodology for Monitoring Platforms, Low Temperature District
Sustainable Urban Renovation Visualisation & HEMS Heating (LTDH) Systems for
at District Level Residential Buildings
Spanish Monitoring Platform Low-temperature Radiant Heating
Methodology for City Renovation and High-temperature Radiant
Turkish Monitoring Platform Cooling Panels for Buildings
Tools and Techniques for Overall CITyFED Monitoring Pre-insulated Reinforced
Evaluating the Retrofitting Platform Thermoplastic Composite Pipes
Impact of Demonstration Results 1rkish Monitoring Data for LTDH Systems

Spanish Visualisation for
Smart Cities Methodologies and Households

Standardisation for Turkish Cities Turkish Visualisation for New District Heating Strategies
Households to Improve Energy Performance

Business Model for Retrofitting ~ Turkish Visualisation for Districts
(decision making tool for

) Swedish Visualisation for Districts
companies, ESCos)

Figure 9: The CITyFiED Solution Packs: a catalogue of the selected CITyFIED exploitable
solutions (Source: Own representation).

Since one of the goals is to facilitate new business and technology partnerships,
the achieved project results have been positioned and disseminated respec-
tively. After all, a partnership may be the best way to position a new business
model for success. Combined efforts offer a host of complementary benefits,
enabling the delivery of an unrivalled competitive advantage.

Thus, apart from using the standard on-line channels, each of the Solution
Packs has additionally been characterised in a series of factsheets prepared and
published by Steinbeis 2i GmbH. The factsheets contain relevant details on the
applied innovative technologies (design, related strategies, models, application
fields, etc.). They provide information about the advantages and innovative
aspects as well as the current development stage, IPR status, type of the desired
partnerships, the contact details of the project partner in charge, etc. These
materials are available via the CITyFiED City Smart Space.?® They have also
been presented during City Cluster workshops, conferences, matchmaking
and related “Business to Business” events.

26 For further Information see htep://www.cityfied.cu/city-smart-space/how-to/exploitation/objective.kl.
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The aim of the CITyFiED SPs is to help consortium members enhance their
success in future collaboration (business, technological) opportunities. The
partnering process begins with consortium partners looking for clients that
are interested in cooperating on a national and/or international level. The
factsheets, which are delivered as part of the SPs, are cooperation requests and
offers. They summarise essential information about the nature of the offer or
request, the client and the expected cooperation. The published SPs are pub-
licly available and one of the key tools for the consortium to help clients find
the right partner for their international activities. These profiles are therefore
also available through the Enterprise Europe Network (EEN)¥ Database.
Through this database, users can identify a potential cooperation partner that
matches the requirements of a specific profile and subsequently send an expres-
sion of interest, which will ideally initiate a cooperation.

The CITyFiED exploitation approach has helped consortium to improve a
variety of skills and resources. It helped the consortium members to accurately
identify their contribution to the business and learn how to secure their intel-
lectual property rights. Tools to create business models and possible business
approaches have been presented and examined to help the consortium choose
the best option. Self-awareness acquired by the partners reinforces the healthy
business relationships and benefits the new customer base. Moreover, a success-
ful market deployment of the exploitable results backs up the positive image
and trust that each of the consortium members can obtain. That in turn allows
associating their brands with other well-established brands to additionally
boost the momentum. This is one of then main purposes that the CITyFED
Solution Packs serves. Overall, it has been created to pave the way for potential
alliances, with great success and growth opportunities in customer reach.

The following sub-section gives an overview of the developed Solution Packs.

27  https://een.ec.curopa.cu/
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4.2.1 The CITyFiED Methodology for Sustainable Urban
Renovation at District Level (Solution Pack 1)

The retrofitting of buildings is critical for the EU if it wants to meet its ambi-
tious 2020 energy and climate goals (20 % energy efficiency improvement and
20% Greenhouse Gases (GHG) reduction as compared to 1990).* Building
stock accounts for 40 % of the total primary energy consumption and 36 % of
GHG emissions in the region.”” About 40 % of Europe’s building stock pre-
date the 1960s and 90 % predate the 1990s. The majority of it is in a direct
need of renovation and will still be standing in 2050. As opposed to emerging
economies where new buildings systematically arise, modern constructions in
Europe represent only about 1% of the building stock.’

The CITyFiEED methodology is a response to the need of further retrofitting
actions. It offers a holistic approach for urban renovations at district level. It
defines a set of processes aiming at a better understanding of the urban systems
(its structures, needs, goals, capacities, etc.) in order to deliver a customised strat-
egy paving the way for sustainable transformations and higher energy efficiency.

The main functions of the CITyFiED methodology (SP1) are:
diagnosis of the city at city and district level,

provision of a tools and solutions catalogue for district scale renovation
(including BIM perspective),

provision of tools and guidelines to facilitate the selection and prioritisa-
tion of the most suitable sustainable scenario (social, environmental and
economic) and appropriate energy models,

consideration of business model aspects, including financing options,
stakeholders, contracts, etc.,

28  Find out more at: https://ec.curopa.cu/clima/policies/strategies/2020_en

29  Energy — European Commission. (2019). Buildings — Energy — European Commission. [online] Available at: heeps://
ec.curopa.cu/energy/en/topics/energy-efficiency/energy-performance-of-buildings [ Accessed 27 Feb. 2019].

30 ‘The Economist (2013). Investing in energy efficiency in Europe’s buildings. A view from the construction and real estate
sectors. The Economist Intelligence Unit.
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provision of guidelines for implementing interventions,
analysis of interventions’ results and impacts,

ensuring an effective dialogue between stakeholders.

Solutions being a part of the CITyFiED Methodology for Sustainable Urban
Renovation at District Level (SP1):

Solution 1: Methodology for City Renovation?'

The proposed process is divided into seven different phases (see Figure 10).
During the process, an effective dialogue among all stakeholders is foreseen.
The participation of an External Consultancy Group closely cooperating with
the local authorities in order to facilitate the decision-making process is rec-
ommended. Additionally, tools such as performance indicators have been
designed (City Level Indicators — level 1; Project Level Indicators — level 2;
Impact Assessment Indicators — level 3).

31 The owner of the solution is ACCIONA Engineering (http://www.acciona-engineering.com).
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Figure 10: Methodology for the city renovation (Source: Own illustration, based on
KPI-Driven Methodology for Urban Renovation at District Level. Sustainable
Strategic Urban Planning. Cristina Criado, Estefania Vallejo , Eneko Arrizabalaga,
Ali Vasallo and Miguel A. Garcia-Fuentes®).

Solution 2: Tools and Techniques to Evaluate the Retrofitting
Impacts®

The Impact Assessment Indicators (developed as a part of the Methodology for
city renovation) have been applied. The following types of impacts have been
quantified to cover the following categories: energy, environment, economic
and benefits for SMEs.

32 Presented at Sustainable Places 2017 (SP2017) Conference, Middlesbrough, UK, 28-30 June 2017. URL: www.mdpi.
com/journal/proceedings. Proceedings 2017, 1, 1114; doi:10.3390/proceedings1071114. Published: 21 March 2018
33 The owner of the solution is CARTTF (https://www.cartif.com).
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Such a technique of impact evaluation covers the following steps:

direct impacts calculation: results generated during the execution of inter-
ventions in the three Demo Site districts (Laguna de Duero-Valladolid,
Lund, Soma-Manisa cities),

potential impacts calculation: results associated to a possible implementation
of the CITyFiED solutions in other districts of the three Demo Site cities,

potential impacts calculation: results associated to a possible implementa-
tion of the CITyFiED solutions in the 11 cities.

Solution 3: Smart Cities Methodologies and Standardisation for
Turkish Cities3*

As the population of Turkish cities grows, it is necessary to control their energy
demand. Besides having own supplies, Turkey is dependent on energy resources
import. An Energy Efficiency Strategy developed by the government requires
the decrease in energy consumption for all sectors (from industry to end-us-
ers). The Turkish government needs to analyse the needs, prioritise the actions
accordingly and ensure an involvement of all relevant stakeholders.

The CITyFiED methodology can easily be tailored to the diverse needs and
structures of the Turkish cities.

Solution 4: Business Models for Retrofitting (decision making tool for
companies)®

The main objective of the new business model is to reduce energy demand and
to optimise energy production at district level. In order to define the concept of
the new business model, five main categories have been examined: energy sup-
ply, roles and interventions carried out by the stakeholders, financial schemes,
monitoring and assessment of the actions taken and enablers of the district

renovations.

34  The owner of the solution is DEMIR ENERGY (http://demirenerji.com.tr/en/).
35 The owner of the solution is VEOLIA (https://www.veolia.es/es/).
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4.2.2 Monitoring Patforms, Visualisation & HEMS
(Solution Pack 2)

The solutions presented in Solution Package 2 (SP2) have been designed
to address the city energy monitoring at building and district level, allow-
ing energy service companies, energy providcrs, local governments and even
houscholds to access different types of information on energy consumption.

The SP2 measures serve the following main purposes: data collection & stor-
age, data analysis and data visualisation. The first purpose is about collection
and storage of the data. The second purpose involves the processing of the
collected data in order to generate an output (reports, warnings, recommen-
dations, etc.). The third purpose consists of actions making the data analysis
output available to various stakeholders in a customised way (residents, public
authorities, energy companies, etc.).

Solutions being a part of the Monitoring Platforms, Visualisation & HEMS
(SP2):

Solution 1: Turkish Monitoring Data3¢

Itis acloud-based, Platform as a Service (PaaS), data analytics solution. Already
collecting data from thousands of buildings in five different countries, the data
science oriented Internet of Things platform employs machine learning algo-
rithms and big data analytics in order to provide energy savings, operational
efficiency and energy procurement optimisation.

Solution 2: Monitoring Platforms (Spain®’, Turkey?%)

Monitoring platforms are in charge of capturing data from District Energy
Management Systems, Building Energy Management Systems and Home
Energy Management Systems. Once data are gathered, they store them and

36 The owner of the solution is REENGEN (http://www.reengen.com).
37  The owner of the solution is MONDRAGON Corporation (https://www.mondragon-corporation.com/en/).
38  The owner of the solution is REENGEN (http://www.reengen.com).
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enable automatic calculations of the Key Performance Indicators. Besides all
this, it provides reports on Key Performance Indicators (KPIs) for performance
analysis helping stakeholders in making decisions based on real facts. The vari-
ous modules support energy managers, policy makers, private users and project
stakeholders turning the platform into a decision support mechanism.

Developers may decide to further exploit this result. In such case, they may
need to collaborate with one of the European private enterprises having expe-
rience in I'T product commercialisation.

Solution 3: The CITyFiED Monitoring Platform3°

The CITyFiED Monitoring Platform is a common repository for the collec-
tion of KPIs from the demonstration sites (see Figure 11). It gathers the KPI
structural data information and provides the tools for uploading the indicators
from the three local platforms. Furthermore, it shows the results and different
indicators in visual reports allowing for comparisons between demo sites.

It has been developed as a result of cooperation between a research centre and
a university, both having the expertise to develop IT solutions in areas such
as energy efficiency and smart cities. If the partners decide to commercially
exploit the solution, they may need to collaborate with a European private
company having experience in business opportunities creation.

39 The owner of the solution is MONDRAGON Corporation (https://www.mondragon-corporation.com/en/).
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Solution 4: Visualisation Tool for Households (Spain“’, Turkey*')

The Spanish Visualisation Tool for Households is a web application allow-
ing the residents to monitor and control their energy consumption (see Fig-
ure 12). It provides the tenants with recommendations to improve their energy
performance without losing comfort. After integration with local monitoring
platforms, the filtered data for residents become available via a mobile phone
application. Web dashboards and mobile apps make it more practical to trans-
form houses operations data into performance improvements. It saves money,
enhances sustainability, raises the awareness and drives behavioural change.
The tool has been developed by a university, which has a relevant background
in the creation of apps for projects at EU level. If the institution decides to
further exploit the solution, it may need a European partner with experience in
business development to facilitate market replication.
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Figure 12: The CITyFED Spanish Visualisation Tool for Households - user interface
(Source: MONDRAGON Corporation).

40 The owner of the solution is MONDRAGON Corporation (https://www.mondragon-corporation.com/en/).
41 The owner of the solution is REENGEN (http://www.reengen.com).
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The Turkish Visualisation Tool for Houschold (Figure 13), a solution of Pro-
volta, Energy IoI Platform is a cloud-based PaaS data analytics solution for
buildings. By collecting data from buildings at site, the data science-centric IoT
Platform displays performance analyses for a better understanding of energy
consumption. The infrastructure for the visualisation solution for residents is
similar with details about the monitoring platform and visualisation tool up to
the Data Collection Layer. The visualisation of data for residents is connected
with mobile usage via a mobile app. The main aim is to engage residents to use
this system and to increase their energy savings via feedback mechanisms.

Figure 13: The CITyFED Turkish Visualisation Tool for Households - user interface
(Source: Smartphone: Pixabay/REENGEN; Screenshots: Own source).

Solution 5: Visualisation Tool for Districts (Sweden*?, Turkey*)

The Visualisation Tool for districts is a cloud-based data analytics solution for
buildings and facilities onsite allowing the monitoring of energy usage and
electricity production within a given district (example from CITyFiED demo
site in Sweden, see Figure 14). All modules support energy managers, platform
users and project stakeholders. They constitute a decision support mechanism

42 'The owner of the solution is Kraftringen AB (https://www.kraftringen.se/).
43 The owner of the solution is REENGEN (http://www.reengen.com).
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and serve a purpose of performance benchmarking and demand management
onsite throughout the whole cycle — from energy generation to consumption
all-in-one platform. Performance analyses can be applied easily via rule scenar-
ios. Connectivity of the Energy IoI Platform is advanced, since its connection
to meters, systems, equipment, software, generators, storage units and charging
stations provides a platform working in a one-for-all mode. Various degrees of

specificity can be applied to make the tool appropriate for the project.

Figure 14: The CITyFED Swedish Visualisation Tool for Districts (Source: Kraftringen AB).

Considering the present market offer, the energy data management systems for
buildings and districts developed by CITyFiED are unique in their ability to
provide simplified and optimised energy solutions. They offer a smarter way of
gathering and analysing the data collected from spatially dispersed renovation
sites.
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4.2.3 Low Temperature District Heating Systems
for Residential Buildings (Solution Pack 3)

Many of the currently existing district heating systems in Europe have advanced
in the past years from being inefficient and based on fossil fuels to becoming
more cfficient and based on renewable energies. However, they are usually
poorly maintained. While the energy costs increase, end-users have a limited
decision-making capacity regarding their energy sourcing. Eventually, a signifi-
cant number of customers prefers individual heating systems rather than being
connected to the district heating (DH) networks.

The optimisation of DH networks and utilisation of multiple energy sources
(multisource DH) enable the integration of different technologies, which
would otherwise be difficult to manage in smaller facilities. One of the main
solutions increasing the DH efficiency in residential buildings is the Low Tem-
perature District Heating (LTDH) system. It reduces the temperature of a
transfer fluid to the level of 50 °C-60 °C.

LTDH systems have additional advantages. Compared to traditional DH sys-
tems, they are aesthetic, compact and cause no airborne dust.

The goal of Solution Pack 3 is to offer a proper solution meeting the require-
ments of the LTDH systems. The assumption is that they must be applicable to
the nature of the residential buildings.

Solutions being a part of the Low Temperature District Heating (LTDH)
systems for the residential buildings (SP3):
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Solution 1: Low-temperature Radiant Heating and High-temperature
Radiant Cooling Panels for Buildings*

Over 40 % of the energy worldwide is consumed by building stock.” Low-en-
ergy radiant heating/ cooling panels consume less energy than radiator-based
conventional systems. The panels allow for the use of low-temperature sources
(such as waste heat from industrial activities or solar panels, low-quality geo-
thermal waters, etc.), also during the cold season. Moreover, it is possible to
use relatively high-temperature energy sources (such as heat pumps) to be used
for cooling in the warm season. To conclude, the solution allows lowering the
energy costs and fossil-fuel usage (thus, contributing to decreased CO, emis-
sions), while the indoor air quality and thermal comfort increase thanks to the
reduced thermal stratification and airflow speed (see Figure 15).

Potential markets for the solution are: construction, Heating, Ventilation, and
Air Conditioning (HVAC), renovation and architecture.

Figure 15: The CITyFED Low-Temperature Radiant Heating and High-Temperature Radi-
ant Cooling Panels (Source: Mir Arastirma ve Gelistirme AS.).

44 The owner of the solution is Mir Aragtirma ve Gelistirme A.$. (http://mirarge.com.tr).
45 Energy performance of buildings— European Commission. (2019). [online] Available at: https://ec.curopa.cu/ener-
gy/en/topics/energy-efficiency/energy-performance-of-buildings [ Accessed 22 May 2019].
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Solution 2: Pre-insulated Reinforced Thermoplastic Composite
Pipes for LTDH Systems*

It is a market-ready (TRL9) product for heat transfer. The pipes consist of few
layers to overcome internal pressure, prevent corrosion and reduce heat losses.
The primary potential application field of the product is pressurised hot / cold
water pipelines for district heating infrastructure. Pipe diameters range from
32 mm to 315 mm. It is possible to scale the size up or down depending on the
project’s requirements.

Solution 3: New District Heating Strategies to Improve Energy
Performance*’

The technological innovation, specifically regarding the thermal insulation,
makes it possible to progressively reduce the temperature level of the transfer
fluid used in the DH system to reach a temperature level between 50°C and
60°C, which would be enough to heat low energy buildings. This decrease in
the temperature level of the fluid offers many advantages, such as the reduction
of heat losses, implementation of plastic pipes (which are cheaper than those
made of steel), use of renewable sources of energy (which could not work with
high temperature systems), thus consistently improving the energy efficiency
of the DH system.

New control strategies and the use of smart thermostats and energy meters are
other innovative aspects of these projects. This way, the temperature of each
room can be controlled independently and the energy consumed by each radi-
ator can be registered, which opens up the possibility to implement individual

billing.

46 The owner of the solution is Mir Aragtirma ve Gelistirme A.$. (http://mirarge.com.tr).
47 The owner of the solution is VEOLIA (https://www.veolia.es/es/).
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4.3 Success stories

The CITyFiED project results have already been exploited to develop products
or perform activities, resulting in tangible outcomes of the project. Here, we
report some of the most successful stories:

The CITyFiED was honoured to be recognised as a leading international
example of “innovative and influential” work in urban transformation by a
panel of global city leaders. The awards were set to take place at the Smart
Cities Connect conference and expo, (26-29 March 2018 in Kansas City,
Missouri). The project has been selected as a winner alongside prestigious
North American and international initiatives in the energy category where
the scale of CITyFiED’s renovation of more than 220,000 m* of living space
and 2,200 dwellings impressed.

On 11 December 2018, the CITyFiED project was nominated as Best Col-
lective Building for its activities in the Torrelago district in Valladolid, which
acknowledges the project’s commitment to inclusive and smart solutions for
its cities. The award aimed at giving recognition to the projects, which are
the best in integrating diverse sustainable solutions in buildings, by promot-
ing new methods to improve the energy efficiency, while cutting down the
negative environmental impacts such as GHG emissions and overexploita-
tion of the natural resources.

The innovative approaches, technical know-how and leadership across the
CITyFiED community gained significant international recognition at the
Euroheat & Power and International District Energy Association (IDEA)
Global District Energy Climate Awards in Qatar, 24 October 2017. The
Spanish demo site Torrelago took home the emerging market category
prize. The Torrelago District Heating project in Laguna de Duero, Spain is
central to the CITyFiED district renovation project with the heat network
serving around 4,000 residents due to be completed in 2018. The renova-
tion includes installation of a 33 kWe /73.4 kWth micro-cogeneration sys-
tem, smart control solutions and energy efficiency measures. The renovation
is expected to reduce the district’s energy demand by 50 %.
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Mir Aragtirma ve Geligtirme A.$. stated their satisfying experiences in being
involved in the exploitation process. Their role in CITyFiED was to develop
two innovative solutions for smart cites: Low-temperature radiant heating and
high-temperature radiant cooling panels for buildings and pre-insulated rein-
forced thermoplastic composite pipes for LTDH systems. Both products are
now ready for market and their spinoff Dizayn Building Solutions produces,
sells and implements radiant heating/ cooling panels as a turn-key contractor.
They see a considerable market potential for these solution packs especially
in regions where low-valued geothermal sources or waste heat producers can
be found. They also indicated that Steinbeis 2i GmbH, the partner in charge
for exploitation, market deployment and replication tasks in CITyFiED pro-
ject, helped them increase their awareness on technical and administrative
weak / strong points as well as the competitors of their products, so that they
could better develop market strategies and technology improvement road-
maps. They clearly benefit from the reputation of this large scale smart city
project for making further technological collaborations as well as commercial
agreements both in a national and international area.
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