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4.1 Final publishable summary report

4.1.1 Executive Summary

Due to barriers that exist when considering the sustainability of the built environment, optimising
energy efficiency in buildings often a management issue and not one of design. In many cases, it

is the organisation responsible for the building that makes the decision with respect to where best to
invest their limited resources. For this reason, decision support tools, prowvitbngation with
respect to a building’”s energy consumption an
the solutions, benefiting all stakeholders involved are required.

UMBRELLA addressed this issue through the development of an innovativehageld decision
support application, which provides common independent evaluation tools built around new and
adaptable business models. The interface uses guided navigation to ascertain key information from
users such as: key stakeholders; building locatmnlding type; new or retrofit build; owner
objectives and preferences e.g. energy efficiency, carbon and budget requirements etc. Business
models, specific to the project and stakeholders are then provided through the online dynamic web
portal, which wil allow users to explore and optimise different business models and the relating
implications and recommendations for interventions to their specified building. This can be applied
to any building at any stage of design or use. Once the initial asses$ssadigen carried out by the

end user, they have the option to perform a more comprehensive analysis, which cfalites a
Dynamic Simulation Model of their building, calibrated against energy monitoring data (where
appropriate) in order to facilitate demns with respect to design options, retrofit options andse

system changes through an understanding of the impact of these decisions to the buildings, its
occupants and comfort and the required investment and payback that would result.

The project hs resulted in 2 software tools available as prototypes at the end of the 36 month R&D
project, these are: a Free online web tool which allows end users understand the energy use of their
building and the potential design/retrofit solutions which wouldsbigable to their building type

and location; a Commercial tool which is a desktop solution offering the user a comprehensive
analysis of their building from design, retrofit oruse perspective allowing them to design to a
better energy efficiency, undgand the impact of a variety of retrofit options or optimise their
existing building while iruse at minimum cost. Both the Free and Commercial tools advise the user
with respect to the appropriate business model that would allow them to implemenlutioe so
depending on their situation and the stakeholders involved in their project.

Subsequently, the project has also identified the potential for a third Hybrid tool, which will
maximise the tools developed for both the Free and Commercial tools, andhaffend user a
simple tool, which provides a higher level of accuracy of the Free tool, yet does not require all of
the information required for the Commercial tool. This is additional development which will take
place during the commercialisation betproject, beyond the R&D 36 month phase.

The project has been demonstrated in 4 regional flagship projects located in the UK, Italy, Spain
and Poland. The demonstration exercise has identified a number of changes required to bring the
products from protiypes to products and an exploitation plan has been created to carry out these
changes and identify the route to market for the products.



4.12 Description of Project Context and Objectives (4 pages max)

The project was split into 8 Work Packages with d8iverables. All deliverables have been
submitted and all milestones have been met.

WP1 focussed on the Technical and Administrative Management of the Project. Good
communication between the coordinator and the WP leaders and project partners vaisadain
through the project. The project had a dedicated document management and storage site, called
Zoho and its own GoToMeeting conference facility for use for project meetings between partners.
There were no significant disputes throughout the projeet partners left during the project, the

first TST (Think Smart Technologies) left before the project started and hence they were replaced
with TCD (Trinity College Dublin) in Month 4 of the project; the second UNEXE (Exeter
University) were replaced witdNBAT (Bath University) at M18 due to the Principle Investigator

for the Project changing between UNEXE and UNBAT. As such, an amendment was submitted and
accepted for each change of partner.

WP2 characterised the value chain and best practices to ¢hevilkehe UMBRELLA tools. This
includes a mapping of the building energy retrofit chains, analysis of stakeholder needs, motivations
and drivers, examination of new and emerging technologies and the creation of a generic dataset of
design/retrofit solutins to be used by the UMBRELLA tools. This WP helped define the interface

for the Free and Commercial tools, identify the target end users and what they want to see from
such a tool and identify which design/retrofit solutions should be integrated.

WP3 caried out a more thorough stakeholder analysis through a number of workshops, online
guestionnaires and face to face interviews. These activities were carried out with stakeholders from
each of the demonstration sites as well as with the general pubdicdaith from the stakeholder
engagement was analysed and this was also used to define the tools, how they will encourage end
user engagement and have maximum impact.

WP4 generated the New Business Models which will maximise uptake of Design/Rettdéi#/In
solutions for the next generation of high performance buildings. This involved a comprehensive
Market Research exercise examining the Energy Efficient Buildings market, the tools that exist and
how UMBRELLA can fit within this market. Following this a nier of business models were
generated to be used with both the Free and Commercial UMBRELLA tools. A detailed matrix of
solutions, incorporating over 100 new business models was generated to automatically identify the
appropriate business model based o user situation using the Free Tool. The Commercial tool

can then adapt and modify the potential business models based on more detailed discussions with
the building owner.

WP5 developed the software components of the Free and Commercial UMBRELLA Foolthe
Free tool this included:
1 The creation of master templates and design options to automatically generate a simple
block model based on the inputs entered by the user



1 A simulation scheduler which takes this block model and simulates it using a R@ynam
Simulation Modelling engine via a cloud Kernel

1 A Multi-DecisionDiagram (MDD) algorithm to sort and filter the solutions. (Note it was
decided that this would not be used with the final Free tool and will instead be integrated
with the Hybrid tool durig the commercialisation stage.)

For the Commercial tool, this included:

1 Also the creation of the master templates and design options to create a first iteration of the
building model

T A Genetic Opti mi se al gorithm whi c herent an k
design/retrofit combinations to identify the best solution for the building

1 Climate weather files to allow for an assessment of future climate based on a number of
different potential scenarios

1 An End of Life solution set to determine the best wagispose of components at the end of
their life

1 A value choice weighting tool which allows the user identify easily which solution they
would like to choose based on their own individual objectives and constraints.

1 An in-use control algorithm to be useat fidentifying system changes for a buildinguse
that do not require any significant investment

WP6 developed the user interface for the Free tool and the database architecture behind it. This
allows for the user to enter inputs into the online wetlb, thhese inputs are automatically matched

to a library of master templates and design options which then generates a box model, the box
model is simulated via a cloud based simulation scheduler and the results are returned to the online
web interface. Theesults include both the technical interventions and the appropriate business
models to implement the solution.

WP7 demonstrated the use of both the Free and Commercial tools on 4 sites in the EU: UK, Poland,
Italy and Spain. The UK site demonstrated #ispects of the inse part of the tool, the Italian site
demonstrated the aspects of the retrofit part of the tool and the Polish and Spanish sites
demonstrated the aspects of the design part of the tool. The results highlighted a number of
improvementghat could be made before the software is released to the market and in particular
highlighted the need for a Hybrid tool which goes beyond the simple analysis that the Free tool
provides without the comprehensive data that the Commercial tool requires.

Finally WP8 conducted the dissemination of the project at 16 conferences and events, as well as the
submission of 8 academic publications, the delivery edirniual newsletters, the generation of
leaflets for general dissemination as well as a standardregett presentation and 2 minute demo
video. WP8 also produced standardization strategy paving the way to the standardization of the
results of UMBRELLA and an exploitation plan which identified the route to market, the ownership

of the various components the tools and the ownership of IP and joint IP.

The following table outlines the objectives for the project and how they were achieved:



Objective as per pl1 of the DowW

How it was Achieved

UMBRELLA will comprehensively ar
effectively engage with relant stakeholder
with an interest in

the development and/or implementation

energy conservation and/or energy generat
within buildings. This will ensure the busing
models and associated tools and techniques
fit-for-purpose. This will include ablessing the
perspectives of different stakeholders in

building energy efficiency value chain.

WP2 and WP3 carried out a number of tasks \
respect to stakeholder engagement
understanding of the end user needs. The re|
from these tasks weragsented in Deliverable
2.1, 2.2, 3.1, 3.2 and 3.3. In addition, W,
conducted an widepth market review, the resu
of which are presented in D4.1. All of the
contributed towards the development of the R
and Commercial UMBRELLA tools.

UMBRELLA wil show how processes af
business models naturally integrate,
example where new innovative software
available, the business model should
enhanced providing better value propositig
more accurate information and new knowlec
on what can best lechieved etc

WP4 carried out irdepth analysis with respect
the business models to be developed and
these integrated with a technical software. T
was a complex and challenging task. The reg
can be observed in Deliverables 4.2, 4.3, 4.4
4.5.

UMBRELLA will integrate lessons learnt fro
the past by providing suggestions to the u
which relate to design solutions which ha
already been successfully implemented

WP2 carried out an analysis of existing g
emerging technologies which aresbeuited for
the next generation of high performar
buildings from both a design and retrg
situation. The results can be seen in D2.3

UMBRELLA will contribute towards
comprehensive review of current and emerg
practices, initiatives and tools. €hproject will
aim to target 2% of European buildings with
5 years, which will increase the market sharg
energyefficient solutions by 10% per ye
measured on the basis of each technology
Impact section for further details)

WP2, WP3 and WP4 creal the roadmap for th
tools to be delivered. WP5 and WP6 created
necessary tools to allow the project meet
objectives provided in the DoW. The exploitati
plan will aim to meet these objectives, howe
whether this was achieved will only be kno
after commercialisation of the project.

UMBRELLA will generate business mod
which are based on a unifying framewc
across different performance measures e.g.
cycle, energy, carbon, cost, etc. This allows
an interactive approach for problersolving,
avoiding risks

WP4 delivered a comprehensive dataset
business models which can be used with both
Free and Commercial tools. Over 100 n
business were created, all of which are availi
as a dataset which the UMBRELLA agent ¢
exploit.

UMBRELLA will generate a framework for
wholelife performancebased business mod
for the demonstration and marketing of ene
saving measures and energy generation wi
buildings

The UMBRELLA solution has tools which allo
a user to start at the Dgs, Retrofit or InUse
stage of a project and also examine the En
Life Solutions of each proposed intervention.
such, the project has delivered a whidfie
solution which can be used no matter what sf




a project is at.

UMBRELLA will provide a ew energy toolse
which incorporates all interelated building
performance indicators and goes beyc
existing linear, 'trial and error' approaches
encourage new business models

The UMBRELLA tools incorporate mode
which are created based on user nnfation
(whether simple for the Free tool or detailed
the Commercial tool) to create a model tha
representative of the end users building. A libr
of master templates and design options
interventions has then been created to allow
multiple solutions and combinations of solutig
to be explored, ensuring that all solutions
taken into account and no solution is mis
because of a ‘“trial

business models are linked directly with the
inputs and hence the sdhns provided anc
again, this ensures that no potential solutiof
left out.

The energy toolset will integrate a comm
methodology for simulation and analysis at
EU level to support the business models

Both the Free tool and Commercial tool hav
well-defined workflow that can be used by a
end user or Agent of the tool

UMBRELLA will provide better decisio
making tool as a result of closer modelling
the users natural decision making process
designing and monitoring an energy efficig
building

UMBRELLA incorporates a number of too
which put the user at the centre of the results,
includes: the ability for the user to discard &
interventions they know will not work, the abili
for the user to place a priority or constraint
different objectives appropriate to them, {
ability of the user to weight the options based
their preferences and analyse the results in
manner. Both the Free and Commercial tg
ensure that the user is in control of the prog
and can examine the lstions that are mos
appropriate to their needs.

UMBRELLA will validate the business mod
in a number of flagship projects located
different climatic regions and reflectin
different socieeconomic structures

Both the Free and Commercial tools hdween
validated in 4 flagship projects in the U
Poland, Italy and Spain.

UMBRELLA will ensure the adaptability of tf
business models, in terms of potential charn
in aspects such as: climate; economi
technologies; market requirements; etc.

The busiess model database is a comp
database which takes into account multi
changing factors relating to climate, econom
technologies, market requirements etc.
business model to be used is chosen based @
inputs of the user and hence is adamgabl the
end user needs.

Table 17 Obijectives of the Project and how they were Achieved



4.1.3Main S/T Resultsand Foreground
The UMBRELLA project incorporates technical components of the generation of a set of software

tools incorporating socieconomicaspects of business models which are generate to aid in the

implementation of the solutions which the technical tools provide. An initial workflow of the tool
was generated early in the project as illustrated in Figure 1. This early analysis identifiegdhe

for two software tools, a Free tool and a Commercial tool. The purpose of the Free tool is to provide
an easy to use and understand tool fortemhnical users and encourage them to identify potential

changes they could make to their building. l&i$ s o
that a % of those engaging with the Free tool will then be tempted to contribute with the

Commercial tool.

a '‘'teaser’ for

t he

B =

Umbrella

l

USERINPUTS

INNOVATI VE ONLI NE WEB PORTAL

UMBRELLA TOOLSET

ONLINE WEB PLATFORM HAS NOW PROVI DED THE USERWI TH A

BE TO THEI RBUI LDING

SOLUTIONS WILL FI T INTO 10F 4 CATEGORI ES I

NUMBER OF POTENTI AL BUSI NESS MODELS | NTEGRATED WI TH
AN ENERGY EFFI CIENT SOLUTION (S). THE USER CAN NOW
— CHOOSE TO | MPLEMENT THE SOLUTI ON THEMSELVES OR USE THE
UMBRELLA TOOLSET TO EXPLORE THE SOLUTI ONS FURTHER AND
FIND OUT GREATER DETAI L OF HOW TO | MPLEMENT A
PARTI CULAR SOLUTI ON AND WHAT THE | MPACT/ BENEFI T WOULD

IN-USE RETROFI T

END OF LI FE

f' COMMERCI AL

LEVELS OF
INFORMATI ON
SAGEOFUFE  ooramea
BUILDING TYPE osT
GENERAL CONSTRUCTION.  LocATION
INFORMATI ON STAKEHOLDERS TYFE USR
MATCHES
CONSTRUCTION DESGN
EEEE s TR B Asaier
| NFORMATI ON = FLANTAND. SOLUTIONS,
MAGHNERY i
DETAI LED GEOMETRY BUILDING e Ee.
& ENERGY SPECI FI C ==
INEORMATION INTERVAL o SECUP
TEMPERATURES MoDEL

MATCHES AGAINST
BEST FI T MODEL

DATASETS

&P

BUSI NESS,
MODELS

ENERGY d Enm

EFFICLENT
SOLUTIONS

F STEPS FOR '

CREATE FULL 3D DESI GN OR
OPERATI ONAL MODEL OF THE
BUILDING TO GET ALL
AVAI LABLE BUI LDI NG DATA

STEP2

AUTOMATI CSEARCH OF
AVAI LABLE TECHNOLOGY AND
SERVI CE PROVI DERS TO
IMPLEMENT 1iiE SOLUTI ON

STEPS

&)

TN
N E ‘L
[]

EACH BUSI NESS MODEL CAN HAVE
MULTI PLE ENERGY EFFI G ENT SOLUTI ONS

SET |'S NARROWED BY EXCLUDI NG BUSI NESS
MODELS AND ENERGY EFFI Cl ENCT SOLUTI ONS
THAT DO NOT HAVE ENOUGH AVAI LABLE DATA

RE-CALCULATE MATRI X TO
MAXI MI SE THE SOLUTI ON
SET BASED ON ADDI TI ONAL

—

TREE OF THE USERS

PREFERNECES/ OBJ

ECTI VES/

CONSTRAINTS.

I MPLEMENTATI ON PRINT REFORT AND UPLOAD I NFORMATI ON
SOLUTI ONS ARE APPLI ED
P TO THE BEST FI T MODEL SIERS)
STEP4 Erc. e
T G X WEBSITEISOPEN TOALLOW | NNOVATI VE USER
A MATRI X FORALL FORALL SERVIGEAND | NTERFACE W1 LL COMPARE Rol Ciit)
POTENTI AL TECHNOLOGY PROVIDERSTO RESULTS ACROSS A WIDE |
SOLUTI ONS (1 .E. BM POST DETAILSOF THER RANGE OF PARAMEMTERS o
LINKED TO AN EE FROM BOTH THE BUSI NESS ENERGY
SOLUTI ON) B THE MOREDETAIL PROVIDED ODUCTSAND ADVERTISE MODEL AND THE ENERGY 1
THERSFRVIGES EFFI Gl ENT SOLUTI ONS
BY THEUSER, THEGREATER THE =
Tt e e SZEOFTHE SOLUTION SET OPTI MI SE THE SOLUTI ON
o SET BASED ON USER
o e | e[ o | B2 .. [ e PREFERENCES AND
- GDNSTRAI NTS
e G| = COMPARE SOLUTI ONS USI NG pll
= P T " A VALUE CHOI CE TOOL
= N BM18 X X
- Vv
- - v x x
BMn x| x| x AR B SEMTTIENY DI SPLAY SOLUTI ONS VI A
wn SET THROUGH A DECI SI ON ONLI NE PLATFORM
BASED ON USER | NFORMATI ON, THE SOLUTI ON

Figure 171 Early identification of the UMBRELLA components

Following this early analysis andemonstration and testing of the tools which were ultimately
developed, ahird tool has also been identified which explorssults from both the Free and

Commercial tod. This is called a Hybrid tool, which is also a commercial offering, but offers a

more accurate version of the Free tool, without going into the complexities and detail required for
the Commercial tool.This tool will be created beyond the end of the R&D project durasisnt
requires some work to create the interface and integratiifteeent components togethéfigure 2

now illustrates these 3 tools, , which types of buildings each target, who the customer is and what




the client offering is. This is the result of final detailed analysis and demonstration activities to fully
understad how the tool can be exploited in the existing conservative Engineering, Architectural

and Construction market.
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Figure 21 Description of the Tools Developed

Each of be individual components of the tools which have been developed for each of the Free,
Hybrid and Commercial tools then illustrated in Figure &s follows:
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VALUE CHOICETOOL

BUSNESSMODH.S

Figure 371 Individual Components Developed for Each Tool

It is noted that there is some crossover between the components that are used for the tools, many of
the development can lised for multiple purposes however in different capacity based on the tool.



The individual work that has been carried out for each work package is now provided in the
subsequent sections.

WP2 - Characterisation of the Value Chain and Best Practices
WP2involved 4 tasks and 3 deliverables.

Task 2.1 Mapping of building energy retrofit value chamstrinsically linked with task 2.2, with

the two interdependent tasks being performed simultaneously and jointly resulting in deliverable 2.1
“Anal ystisskedfol Ber |l nteracti on within t The Bui
stakeholder identification and mapping of value chains, which form the focus of T2.1 were achieved
in a stepwise and iterative manner. A model of the construction industry wadogedewith

specific emphasis of its applicability to energy efficient building projects. This model synthesised
insights from a broad ranging review of the literature, and forwarded a coherent approach through
which the analysis of value generation atiéd across the building energy efficiency supply chain
could be structured. This mapping exercise was validated and refined through the information
gathered from the stakeholder engagement.

Stages oHubs of Activitywere identified across the consttioa life cycle, within which activities
could be assembled into logicallya&dd groups, as shown in Table&ow.

Hub Example of activity

(1) Upstream activities Extraction of raw materials, manufacture, transport,
etc

(2) Initiation & viability check Original proposal, making business caxe,

(3) Design & planning Designs, building plans, project plaesc:

(4) Construction and/or installation  All site activities

(5) Operation and maintenance Use and upkeep
(6) End of life and downstrea Deconstruction, reuse, recycling, disposét,
activities

Table 2- Hubs of Activity of an energy retrofit or conventional construction project (after Dunphy
etal., 2013).

These identified stages are discrete in their own right, but they are niésdinked and ce
dependent. While distinctions can be made to the level of idenitfikd of Activitythe boundaries
between the hubs are not absolute. Furthermore, as the lifecycle of a building is not a linear process

% Dunphy, N.P., Morrissey,H. & MacSweeney, R.D., 2013. Building energy efficiency: a value approach for
modelling retrofit materials supply chains. In A. Méndélas, ed.Materials and processes for energy: communicating
current research and technological developmeBtlajoz, Pain: Formatex Research Center, pp.-&87.



(a building can be bought andld, renovated, upgraded, extended, and refurbished many times in
its lifespan), there is a large amount of movement back and forth between the different hubs. This is
because within the lifecycle of a generic building there will be multiple cycles ofjrdesid
construction; occupation and use; renovation and upgrade; deconstruction and recovery/disposal;
before the building finally reaches its ultimate end of life.

Task 2.2 Analysis of stakeholder interests, drivers and motnes based around the sibubt of
Activity identified in T2.1 (upstream activities; initiation and viability; design and planning;
construction and implementation; operation and maintenance and end of life and downstream
activities). The *“ Hubs of tegarees af stakehgldersnwedeaused ta n d
analyse the interests, drivers and motivations of those key stakeholders within energy efficient
building projects.

Initial work comprised literature review and desk based studies. Subsequently stakeholders
interviewead within the context of T3.2 were mapped onto the hub of activity model (see Figure 12
below) and the information obtained from these respondents were used with the developed power /
interest matrices associated with each Hub of Activity to further clesisetstakeholder and their
interactions.

Stage 1:
Upstream Activities

Stage 2:
Initiation &
Viability
DEI-4, ESI-3, FRI-1, DEI-2,
DEI-3, DEI-5, DKI-3,
\. DKI-4, DKI-6, ITI-5, ITI-6,
Stage 6: . \, ITI-7, SEI-10, SEI-7,
End-of-Life & , IE-4, IEI-14, _ UKI-3, UKI-9 \
Dowr.\s?r.eam DKI-7, DKI-9, \ DKI-2, ESI-7, FRI-15,
AEthinies €SI-7, IEl-7, IEF9, UKI-6, -1, FRI-16, IE1-7, IEL-9
FRI-S, UKI-1, PLI-20, UKI-6, FRI-5, UKI-1,
PU-21 PLI-20, PU-21
-
FRI-5, FRI-6, IEI-10, t -
e DKI-1, DKI-5, DKI-8, S8
IEI-11, IEI-8, 2 p Design &
/ ESI-1, FRI-19, FRI-7, .
ITl-2, ITI-3, IT1-4, E-1. 16113, 1E1-2 Planning
I-8, UKI-1, UKI-4 / e deeas
SEHS, UL, U IEI-3, SEI-4
DEI-1, DKI-7,
DKI-9, ESIO2, IEI-6,
) SEI-3, UKI-2, UKI-5,
Stage 5: UKI-7, UKI-8
Operation &
Maintenance
Stage 4:

Construction / Implementation

Figure 4 - Interview stakeholders mapped ontdHubs of ActivityModel
Task 2.3 Examination of New and Emerging Technologies and Proeassssto identify, through
a technological review, new and emerging ene@yservation measures (ECMs), retrofit solutions
and microgeneration technologies, augmenting information captured through the stakeholder



engagement. These technologies and processes were reviewed, assessed and a SWOT analysis fror
the perspectives of they stakeholders was conducted to ascertain their potential value.

A SWOT analysis is a subjective assessment of data which is organized by the SWOT format into a
logical order that helps understanding, presentation, discussion and dewimy. The dur
dimensions are a useful extension of a basic two heading list of pro's and con's. Moreover, a scan of
the internal and external environment is an important part of the strategic planning process.
Environmental factors internal to the investigated pctdystem usually can be classified as
strengths (S) or weaknesses (W), and those external can be classified as opportunities (O) or threats

().

STAM supported Solintel i n reviewing the del.
energy conservaton measures (ECMs), retrofit solution.

Finally, Task 2.4createdthe UMBRELLA Generic Datasetn energy efficient solutions database,
starting from those listed in D2.2; these solutions are required to be modelledIB theftware,

the <Virtual Environment>, and as such each of the variables required to model the solutions has
been included as a result of detailed discussions between STAM and IES. This database will n
be used as part of Task 5.1 and Taski®.8rde to model the energy efficient solutions and link
these to various building typologies and suitable business models through the online web portal.

WP3 - Stakeholder Engagement and Assessment of Requirements

Wor k Package 3 “Stakehodrmdents EmhgR@eumemde mamtds "A
to ascertain the knowledge, requirements and preferences of the various stakeholders involved in
the energy efficient building market. WP3 is conceived around the stakeholder. T3.1 creates the
first contact with he stakeholders of the EEB market; workshops andinencontacts were
established to engage them and determine their needs and preferences. T3.2 deepened the analysi
with faceto-face interviews. These-tepth interviews allowed for more detailed infation to be

gathered by creating a confident relationship with thieestalder. Finally, T3.3 analyseke results

of the interviews to allow a complete understanding of their role and market expectations.

Task3. 1 St akehol der s’ N e tomponekitvas based do snforongtien d&wno n | i
from interviews and questionnaires filled in within the UMBRELLA project, supplemented by the
aut hor s’ pr of es s i onnaolvedeve gifierent ghasese . The whol e

In the first phase a draft questionnairesvg&nt to stakeholders identified within the four Umbrella
flagship projects. Stakeholders were selected by the partners responsible of each one of the flagship
project, according to their contact network and experience. After that, stakeheoldess
interviewed in a small workshogetting in order to understand their needs and requirements and to
refine the questionnaire for the second phase.

In order to understand the actual stakeholders needs in terms of energy efficient buildings business
plan, DAPP mn collaboration with the flagship project responsible person, conducted several
interviews through a questionnaire which was circulated among the four flagship project
stakeholders.



In the second phase the new version of the questionnaire modified agdordie input received

both from questionnaire analysis and the small workshop, was spread around Europe, in order to
reach the maximum audience possible. European contacts were retrieved from the network of the
Umbrella partners and from the contacastthAPP currently has in the E2B Association.

The questionnaire was implemented in the Umbrella website platform, publicly accessible from all
the internet users. The questionnaire has been created with Google Formitieeapplication
allowing the fee creation of survey. The application created automatically a spreadsheet (like MS
Excel) in which all responses are saved.

Task3.2 Indepth interviewobtaired detailed information from the different types of stakeholders

of the Energy Efficiency Bldings (EEB) marketThis added tdhe analysis already performed
within task 3.1 with facgo-face interviews. The Information from their business model, market
views and expectations, I nvol vement I n EEB p
through the interviews. The result of this work is not a market analysis (to be performed in task
4.1), neither an analysis of the results from the interviews (to be performed in task 3.3). It presents
the information obtained though the interview proceBgectively, as a means of capturing the
initial impressions from the stakeholder interviews

As considering the wholef the EU would have been too ambitious, ten countries were involved in
the process: ltaly, Poland, Spain, UK, France, Germany, Ireld@dmark, Czech Republic and
Sweden. The possibility of interviewing different stakeholders in different construction contexts,
climatic zones and energy consumption profiles have enriched the data gathering and allowed
having a complete understanding oé different characteristics of the European markets.

Task3.3 Data analysieelates specifically to the analysis of the information, (primarily stakeholders
in-depth interview transcripts) obtained in other tasks of the work packageinterviews were
conducted facdo-face in a free form, opeended manner in keeping with a grounded theory
approach. Grounded Theory, developed by Glaser and Strauss (1967) is an inductive type of
research, which aims to generate ideas or theory based or "grounded'dblyséneations or data

from which it was developed.

Wherever possible, and where interviewees permitted, the interviews were recorded to facilitate
transcription and subsequent gualitative ana
codngmeans o capture a datum’ s primary content an:

In addition where applicable, notes were taken to notevedsal communication or other relevant
observations. Interview guides were developed with the objective of collecting a large list of
potential qustions of interest for the project, with informants allowed to speak as much as they
wished on any particular area. The questions were kept short and easy to answer to avoid
participants losing interest in completing the questionnaire. Furthermore tlstiogaewere
straightforward and neutral, so as not to influence the users in their answer.

Considering the previous facts, the analysis approach was qualitative in nature; qualitative analysis
of the interviews provides for a comprehensive characterisatiothe marketplace, a deeper
understanding of the roles (albeit dynamic) played by the various stakeholders in energy efficient



building projects and knowledge of business models currently adopted in this sector. Consequently,
this analysis will allow forthe development of novel business models and supportive innovation
governance policies that will encourage greater uptake of building energy efficiency retrofit and
new builds (input for WP4).

The number of steps required to complete the coding process batween research methods and

the amount of raw data, but qualitative coding commonly utilizes three or four steps. The portion of
data to be coded during the first iteration of coding can range in magnitude from a single word to a
full sentence to aentire page of text. At the second stage of coding, codes should be analysed to
find similarities between them, and to enable grouping into categories based on their common
properties. If necessary, sehtegories can be developed first from the codesd®¢hen linking to
categories.

NVivo software was selected to facilitate the analysis of interview transcripts for Task 3.3. NVivo
supports qualitative and mixed methods research and provides a platform to collect, organize and
analyze content from a rge of data sources, including from interviews, focus group discussions,
surveys, and web content. NVivo provides a means to analyse data qualitatively by using powerful
search, query and visualization tools.

The software allowed a common analysis approaok, enabled the development of a series of
comprehensive databases to store and save all collated data. Database files were developed for eacl
individual study jurisdiction, with the ability and option to merge individual country files where
appropriate dér analysis. Developed databases provide the added advantage of serving as a data
repository for Umbrella, providing the possibility to be queried at further stages of the research
process.

The possibility of interviewing different stakeholders in différeonstruction contexts, climatic
zones and energy consumption profiles enriched the data gathering process and facilitated a
complete understanding of the different characteristics of the European markets.

The information collected within the single inteaws, classified under a specific node, prodide

useful information to inform work on Task 41aking into consideration the nine building blocks of

the business model canvas, namely: Customer segments, Value proposition, Channels, Customer
relationshipRevenue streams, Key resources, Key activitieg,géetnerships and Cost structure.

WP4 - Novel Business Models for Integration of Energy Technologies with Design
Stakeholders

The Work Package 4 “ Novel Busi nes s esMihdedigs f or
Stakehol ders” has an essenti al role in the pr
the European market of energy efficient buildings and their related innovative services and products
and to provide the framework for the selguent WPs for the final creation of the software.
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Figure 517 Workflow of WP4

Task4.1- Market researchanalysed the current state of the market which the UMBRELLA project
will target. A large list of stakeholders have been consulted in order tonoataomplete
understanding of the market: building owners, European and national associations, construction
companies, electricity grid operators, utilities, energy service companies, building tenants,
manufacturers of products for energy efficiency, dects, municipalities, public energy agencies,
construction economists, etc. The stakeholders were classified into primary and secondary as
follows:

Secondary Stakeholders
Building
Conservation Services  GreenBuilding
Certification entitie

National legislator

Standard

. Body
EU legislator
Recyclers
Municipality
Product
Share holder et
OWNErs

Fi
specialised e
- SErVices
association
Solution provider
P Health &
Safety Agencies
Trade unions
Planning
Building Authority
Control

Public grant
programme

Infrastructure

provider
NGO Neighbour

Waste Manage ment
Transport

General Public

Figure 61 Classified Stakeholder groups

The outcome of the task 4.1 was the deliverable 4.1 descrhiengutrent status of the EEB market
in the EU. Besides having a EU perspective, the report focuses on the particular situation of the



national markets of the 10 countries under study. The report also covered an analysis of the
different types of the stakelders involved all over the life of a building and a general description
of the current strategies followed in the market.

Task 4.2— Business model options and financial analysis for every stakeholder identified the
potential business models and finahatuctures for the EEB project and the implications in the
different stakeholders involved in the Flagship Projects. The work undertaken for this task has been
structured in four steps as follows:

First Step Second Step Third Step Fourth Step

Figure 77 Work undertaken for T4.2

The work in Task £ has been carried out with the hypothesis that the best innovative business
models are supported by a coherent project configuration where the energy efficient solutions are
supported by the right actors, at the right time and at aetfesttive level acording to the project
budget.Being dedicated to finding new business model options for stakeholders, the work in Task
4.2 was focused on project ecosystems and specifically on the analysis of financial aspects. New
project configurations have been propogelying for the most part on new project ecosystems,
involving the existing stakeholders in a different manner or introducing new ones leading to a
different investment, costs and income profile. These new project configurations rely on a thorough
review of the financial mechanisms that seemed the most appropriate for each project and of the
promising business models for energy efficiency in the built environment.

The task ensured thdtat new business models can be successfully articulated togetirdeirto
activate the energy efficient buildings value chain that supports the new project configurations of
the flagship projects. It is a key preparatory task towards the development of inceiviare
contracts to be tested afterwards in the flagshagpepts and the creation of generic business models
applicable for EEB stakeholders in Europe.

Task 4.3— Recommendation for a strong innovation governance and supporting policiges
assessing the policy frameworks supporting innovation and endiggrefbuildings in the regions

of the flagship projects. The assessment builds upon tleptih understanding of the value chain

for innovative EEBs integrating new services gained through stakeholder interaction. Following the
assessment, recommendasovill be made to local authorities for establishing or improving multi
level (local, regional, national and/or EU) innovation governance so that it acts as it a powerful
support to innovative EEB projects.



Theorybased policy analysis is being used taleate the policy context relating to energy efficient
building and innovation in the locations of the flagship projects, viz. Spain, UK, Italy and Poland.
This is being conducted on a mtkiel perspective covering national, regional and local
governmets.

The final outcome of the task 4.3 was a list of recommendations, which is presented below:

1 Recommendation 1:Policies should aim to develop new market opportunities not attempt
to stimulate demand for particular technologies.

1 Recommendation 2: Alterations to innovation systems conditions (rules) should be done
on a caséy-case basis with specific objectives in mind.

1 Recommendation 3: A multi-perspective view should be taken to attempts at improving
innovation governance.

1 Recommendation 4:The cacept of innovation needs to be reframed in recognition that
not all innovation is technological,

1 Recommendation 5:Industry led partnerships should complement but not replace
stakeholder engagement in the policy making process.

1 Recommendation 6: Greaterefforts need to be made to include the views of smaller
companies and negovernmental organisations in policy development.

1 Recommendation 7:Support projecbased knowledge capture initiatives and develop
inter-firm knowledge exchanges for energy efficcy building activity

1 Recommendation 8:Review education and training of building professional for
applicability to an enhanced focus on energy efficiency retrofits and

1 Recommendation 9:Facilitate and promote the development of financial approaches th
decouple project funding from owners ability to get credit

1 Recommendation 100ptimise policy mix to encourage building energy framtiners as
well as laggards

1 Recommendation 11Review of existing policies for coherence

1 Recommendation 12Review ofexisting policies for applicability to current objectives

Task 4.4- Adaptability of the Business Modetsain objective was to ensure that business models
were adaptable all over the life of the building to ensure that business models are not abandoned
once the initial phase has been carried Wdrkshops from task 4.2 were used to ask stakeholders
from flagship projects to assess the impact that different business models will have had in the
project if they had been chosen initially. This informatiorsveasessed in this task to check the
main project characteristics that make business models applicable.

The different typology of projects was analysed: new/retrofit; public/private building; typology of
buildings: school, office, museum, prison, hospitgphe of services included; building status;
country; etc. business models were then assessed to verify under which conditions they could be
applied.

Task 4.5- Business Model Developmernabled a deep understanding of the role of business
models for ovesoming barriers to energy efficient buildings. This understanding was built upon the



multi-level perspective theory and a clear definition of the performative role of business models.
The multilevel perspective theorgided in the explanation afthy thereare barriers to energy
efficient buildings. These barriers are due to adiockf the societechnical system and regime,
which greatly influence the energy efficient building market. Due to their performativeness,
business models, and especially innoxathusiness models, are able to reshape the-tatioical
system, which, coupled with pressures from the environmental and energy crisis, participate into
reshaping the socitechnical regime. Through reshaping these system and regime, barriers can be
overcome.

The research undertaken on the business models in the EEB market ended up with more than 100
different business models, each of them with different characteristics. A classification and
structuration was needed to identify the applicability oftithsiness modeland how they could be
automatically identified using the software tools in WHP&e Ontology was developed to assess

and characterise the different types of services provided:

Traditional Delivery Innovative BM
Owner Financing Integration Performance based Transfer ownership
Design General Design
Design & Build Integrated Project
. General . Multiple {Dexelonen) Delieny
Construction CM at Risk
Contractor Prime

New Installation
T
(Heat) urnkey equipment
Turnkey . .
Heat Fuel Supply Fuel Supply i Back to Operating  Capital
Supply Fuel Supply & A Back Lease Lease
Maintenance
Maintenance Maintenance
Design General Design
Design & Build '";fgj’::fd Integrated
Project
N General CM at Risk Multiple (Developer) Delivery Deliier\;
Implementation T Adits Prime with Payas| (00 bill On bill
guaranteed  you finanFing financing
Installation savings — tariff loan
Turnkey installation based based
(non heat)
Retrofit
Energy management Energy audit G
shop
Installation Turnk . o
(Heat) urnkey equipmen
Turnkey
Heat Back
Gzl Fuel Supply Fuel Supply equipment ;‘;d:o
Fuel Supply & +Service Operating | Capital
Maintenance (EES e
Maintenance  Maintenance
Renewable energy Turnkey RES IeP::e '::::

Figure 8: BM Ontology for small residential projects

Finally the navigation flow and database for the tool were crestesthown in Figure:9
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Figure 9: BM Module navigation flow
WP5- Innovative UMBRELLA Toolset with Combined Economic and Environmental Aspects

WP5 is the creation of the technical tools requikedéliver both the Free and Commercial tools.

This work began in Period 1 with the development of the functionality for scenario generation
which included the creation of the Master Templates and what we then called Search and Replace
tools. The Search ariReplacewasupdated and improveid P2and is now called Design Option.
Period 1 also saw the creation of a Parametric Batch tool for optimisation, thadsbabeen
update and improvedo includea Genetic Algorithm which allows for the creation of armin

depth solution space to be examined. P1 developed the first version of the MDD algorithm to
reduce the solution space. P2 has seen the completion of the Future Weather files to allow for
climate change analysis, the End of Life Solutions set noarfracating the ICLD protocols, the

value choice tool to allow for optimisation of the final solutions and thes@algorithm to allow

for system changes in an existing building. In addition, there was an additional task introduced with
respect to intgration of the business models so that the software can automatically decide which
business model(s) are the most appropriate for the situation presented by the end user.

Task 5.1 Metadata Engineering and Scenario Generatioived the creation dols togenerate

multiple single and combination scenarios andble the efficient use of the best case solution sets

for the UMBRELLA tools. As such, two tools were created: (1) Master Templates which allows for
the autegeneration of a building model based wser input such as building typology and floor

area and room details such as system set up and profiles of use and (2) Design Options which allow
the analysis of multiple different design situations or retrofit interventions that could be applied to a
building (Commercial tool) or for the autgeneration of the building model selecting the Design
Option most appropriate to the user inputs. As such Design Options were used for both the Free tool
and Commercial tool, in different capacities. Overall for thegget, there was 18 room specific and



16 whole building MT’ s along with 575 DO s ¢
construction design options. This provides a vast library for the UMBRELLA tool to start with and
this can be expanded overine as more MT’'s and DO’ s are need
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Figure 107 Re:Form Navigator for the UMBRELLA tools developed

Task 5.2 Decisiomaking / Optimisation Multi Decision Diagrams for Design Solution Set
involved the creation of the MDD algorithm to reduce the soludiEinas a result of testing, it was
noticed that the solution space of the Free tool is not vast enough to make the MDD valuable within
the Free tool and hence the coding to integrate it with the Free tool would have been redundant
work. Instead it has le@ decided to integrate the MDD with the proposed Hybrid tool which will
take advantage of the software developed for the Free and Commercial tools to create a bigger
solution space and better results accuracy without going to the full complexity of nimaeCaal

tool. This Hybrid tool will be developed jointly by IES and TCD during the commercialisation
phase after the projedis part of this task, a navigator to guide the user through the use of the tool
was also created as shown in Figure 10.

Task 5.3Decisiorrmaking / Optimisation GA for Design Stages/olved the creation of a Genetic
Algorithm which will further advance the optimisation of the solution beyond that which the MDD
can provide. This work was starting in P1 through the creation of thenB@i@ Batch tool and
completed in P2 with the full development and integration of the GA and associated interface with
the UMBRELLA Commercial toolThe result is an advanced software tool and interface to allow a
user identify their objectives, parameterand constraints for multiple combinations of
design/retrofit scenarios and find the optimum solution set which can then be taken for further
analysis by the Value Choice tool developed in Task 5.6. An illustration of the interface is shown in
Figure 11.
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Figure 1171 Interface for the Optimisation Tool

Task 5.4 Adaptability for Building Use and Climate Chamy@lved the creation of future weather

files for multiple locations to assess climate impacts. Different elements of a building with different
life expectancies and replacement cycles was investigated and a timetable of replacement generated.
This included for example upgrade to facilities to cope with the impacts of climate change
providing provision for increased size of HVAC systems or allowancenifyht time ventilation.

This allowed for the exploitation of intervention and adaptation to modify buildings at least cost
The main development has been the generation of the Future Climate Weather Files. dlss has
been linked with the Value ChacTool (DEFT) in T5.6 to allow the user to assess a
range/combination of options and look at them using different future weather scenarios. As such the
impacts of climate change can be analysed and the end user can decide which solution offers a
result whch will be most likely to address all future weather situations, e.g. the sizing of a
particular HVAC system or allowance to ensure that the size can be increased over time if
necessary. As such, the user can keep in mind potential future changesysteéhetsat might

have to be made and hence ensure that they install the system with adaptability in mind.



Task 5.5 Optimisation of the End of Life Solution $etated amnitial End of Life Solution setA
number of PDF’ s whi c h utibrofar kachaof thetintesrenttomsdncludéd inL i f ¢
the UMBRELLA tool have been created. A structure has been developed to ensure that if future
interventions/technologies are added to the software, an End of Life Solution can be generated and
added to the daset for these technologies.

Task 5.6 Creation of the optimisation algorithm for the final solutiomsetved the creation of a

Value Choice Tool which allowed for the analysis of the final solution set generated by the
UMBRELLA commercial tool.The Vdue Choice Tool links the results from the MDD and GA
algorithms that have been created in T5.2 and T5.3 along with the solution set that has been
generated in T5.1 through the Design Options and Master Templates. The Value Choice Tool
(DEFT) provides saitions with respect to Cost, Retuon-Investment(Rol), Life Cycle Costing

(LCC), energy, carbon and Life Cycle Assessment (LCA) etc. A weighting function has been
included to allow the end user to weight the solutions based on their individual priorities
constraints, this ensures that the solutions presented are those which are important to the end user.
An example of the interface of the DEFT tool is shown in Figure 12.

A Deft - -—- e "8 i - - L L AR RN - o o S
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User variables (either from the loaded template or user entered via the Add button) are located under the category “User defined (madel)”.
Add Remove Rank The remaining categories holds the pre-defined VE variables.
For user variables, all properties are editable. For pre-defined variables, only sign, weight and values are editable. i

Double click on the cell to edit the following data:
Varaible name, value, numeric weight, unit, dividable/m2, dividable/m3, dividable/occupancy.
Click on enter to confirm the change.

Figure 127 The DEFT Interface

Task 5.7 Development of 4ase control algorithnereated an optimal control algorithm to optimise

the inuse energy performance of a building. The purpose of the algorithm is to allow for energy
efficient solutions to be applied to buildings which are not in a position to make significant
investment intothe building or buildings which cannot make changes due to reasons such as
protection of listed buildings. The -use control algorithm has been designed using Model
Predictive Control (MPC) and Economic Model Predictive Control (eMPC) to ensure thaiseoth



behaviour and cost of energy supply are taken in account with respect to optimising the building in
use. This algorithm is used only with the Commercial software as a result of the requirement of a
detailed calibrated model for the building.

An additional task: Business Model integratiamas not in the Description of Work, however
needed to be included in this deliverable in order to complete the UMBRELLA toolset integration.
Foll owing the creation of i nnov at Buideng Rrajesti ne s
Mo del (EEBPM)’ from deliverable 4.5, there wa
to allow users to be given access to basic business model information that was optimised to suit
their needs and the suggested enerfigiefcy solutions from the tool'wo solutions are offered,

the first provides a short description of the Business Models which are integrated with the Free Tool
and the second is a full dataset of Business Models (in pdf format) which are sold with the
Commercial Tool. For the full dataset, these are a starting point for the Agent to use to engage with
the building owner and understand how the solution can be implemented, however these Business
Models can also be modified and adapted to suit the indivioliilding owners needs and priorities

and hence they are seen as a starting point for the Agent to engage with the building owner. A vast
amount of work has been carried out to produce these Generic Business Models and this has formed
one of the main daomes and unique selling points of the UMBRELLA project as this is not
something that is included in any other commercial tool in this area (refer to D8.5 for more
information on competing products).

WP6 - Communication Infrastructure and Knowledge Platform for the Support of Increased
Technology Uptake

WP6 developed the functionality for the Free tool, this included the user interface of the online web
portal, the simulation scheduler which takes the information from the end user via the web portal,
creaes the box model and simulates the result and the architecture and database for the
import/export function between the online web portal and the simulation scheduler. In addition,
WP6 focussed on the branding and identity of the overall tool and renam@&REIMA to
Re:Form, to be used as the final product name

Task 6.1 Architecture Desigrecreated the basic architecture for the online web tool including the
formats to be used for both the front end Ul and the back end database structure. Jévedfras

been developed in HTML5, CSS3, Javascript, jQuery and Ajax. For theebdcRjango 1.4.3 has

been used. Django is a hitgvel Python Web framework that encourages rapid development, clean
and pragmatic design. The language used is the SQL: Structurey Carguage is a special
purpose programming language designed for managing data stored in a relational database
management system (RDBMS) such as the UMBRELLA {bloé global architecture identified for

the development of the tool is illustrated in Frgd3 as follows:
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Figure 131 Global Architecture Defined for the Tool

Task 6.2- User Interface (Ul) Design created the User Interface for the Free tool. The Ul has been
designed to be intuitive and user friendly; making it easy and efficient to oplegattMBRELLA

tool. This means that the operator needs to provide minimal input to achieve the desired output
(optimised energy efficiency solutions, and appropriate low carbon micro generation technologies).

During the development of the project, severatg@ypes of user interfaces have been developed.

As shown in deliverable 6.1, there had been four different alliterations of the interface (the last of
which was Version 4.0), with each one building on the research conducted and feedback received
from the user community. A mixture of features and aesthetics of the different versions are the
baseline of the actual version. The key advances and developments include the graphical design, the
usability, the dynamism and the parameters adapted to the tecleablogguirement of the
platform.

It was still felt that that site required significant upgrades to improve its look and functionality, as
well as back end upgrades to ensure integration with the toolset. It was decided to change
completely the appearancé the user interface to be more professional, with more minimalistic
structure. As such, three more iterations (7 in total) were carried out before the final Ul was
delivered.

Il n addition to this, although t he egortbgnearkeat i s
launch and exploitation of the toolset, it was felt that the UMBRELLA name did not necessarily the
best fit the market for the tools that were going to be produced. The toolset will need to appeal to
different types of users in the differtesectors of in use, retrofit and new build, so a more



professional brand was required that would reposition the toolset to open up to this broad
marketplace.

The brand and logo finally settled on was Re:form (see below). The idea behind the brandchame an
concept is that everything the application do
up from a series of arrows going in a circular direction, which represent the things the application
does i.e. improve performance, Increase energy effigiereduce energy bills and improves the
buildings lifecycle and are also used to show the different sectors that the tool will be used in.

The word reform can be used as verb (i.e. to make changes to something in order to improve it) or
as a noun (i.ehe action or process of reforming an institution of process). As shown below the
brand is flexible and can be extended to use
the application does, for example: Re:fornRe:invest, Re:evaluate, B&ucture, Re:generate,
Re:duce, Re:adapt, Re:analyse, Re:calculate, Re:configure, Re:design, Re:deverample of

the brand is shown in Figure 14.

C Re:form

Figure 147 Example of the Re:form branding

An illustration of the final interface is shown in Figurg.

> Reform
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Optimise energy consumption in your building

Figure 1517 Interface including the Re:form Branding



WP7 - Implementation and Validation of the UMBRELLA Online Web Portal, Business
Model Generator and Implementation Tool

WP7 was responsible for the implementation and validation of the UMBRELGQ tm four test

sites in the EU. There were a number of changes to the test sites as a result of projects being
stopped due to funding and issues with respect to interactions with some of the building owners.
However, all issues were resolved during therse of the project, with 2 of the demonstration sites
being replaced and changes to the schedul ed °
for consumables for one site to another was
site. Both the Free tool and Commercial tool were successfully tested on all four sites and have
highlighted a number of important points which must be taken into account for the
commercialisation stage of the project (beyond this R&D project).

Task 7.1 Ewluation Methodology and Benchmagktablishedhe evaluation methodology as well

as the benchmarking framework to guide the holistic evaluation of the UMBRELLA system based
on an integrative framework. This evaluation methodology had to include metmadsfoation of

the testability framework metrics, user engagement and usability evaluation.

Each of the test sites was then modelled and tested using both the Free and Commercial tools.
Deliverable7.2 - UMBRELLA Functional Testing & Usabilitypresentedhe usability survey that
evaluated seven different categories of the User Interface: structure, use, information for the user,
intuition, appearance, contents and general opinion. The results of the survey were also included in
the deliverable. It cabe said that currently, regarding usability, the Ul has obtained an acceptable
average mark. However, it was detected that the information provided to the user was a weak point
of the Ul that had to be further improved, while the highest marks were thgalated to the User
Interface fast response. This document was the cornerstone to improve the User Interface to a
hi gher l evel of user s’ acceptance. This del.i
regarding accessibility and speed, by showielgted test results that complement the Usability
Survey carried out

Deliverable7.3 - UMBRELLA Solution Implementation Evaluatiopresented the results of the
application of the free and commercial tool to each of the demonstration sites as desorieed ab
The Findhorn village in the UK has been examined with respecttisdn the Demonte school in

Italy has been examined with respect to Retrofit, the Jurata apartments in Poland and Valencia
apartments in Spain have both been examined with respecedigrD A comparison is made
between the results of the Free and Commercial tools and it is shown that the Free tool is a good
indicative tool to examine the ranking of potential Design Scenarios and Retrofit Interventions and
provide a good % comparisonttvithe given baseline, in comparison to the Commercial tool. The
application of the Commercial tool shows that it is valuable with respect to better design,
understanding retrofit options and optimising a building whiasa

After performing the evalugn within each of the four demo sites, the results demonstrated that
UMBRELLA rankings of energy saving potential compare very closely to that of a detailed model;
both the ranking order and the % comparison to the respective baselines are very @sse. Th
detailed models take significantly more time and cost significantly more to prepare that the



UMBRELLA tool. As such, the Free tool is a good initial analysis of the intervention the user
should examine in more detail.

Regarding the KPI results, theseene very different. This highlights the need for a detailed
commercial model, as the Free tool would not be reliable enough to give a definitive value of
Return on Investment, payback or energy to be saved and this is the reason the results are presente
as rankings and a % comparison to a baseline only. If the end user wants to know with a high level
of accuracy the savings that can be achieved and hence how much money is required to finance the
intervention based on an x number of years return, a comahsradel would be required.

As such, the Free tool is used as a first exploration to allow the end user understand their options
and what they should explore further and the Commercial tool is then used to calculate the actual
savings and the business mbtb implement such a solution.



4.1.4Potential Impact (10 pages)
Overall Impact

The consortium, agreed at an early stage that the UMBRELLA tool will be made up of two
offerings; a Free tool and a Commercial tool. The Free tool offers a range of efiecmpnt

solutions using a selection of template building typologies (e.g. office building, dwelling, hospital
and so on) through an online, user friendly and intuitive website, as well as the appropriate business
model to implement the solution. The r@mercial tool takes the user beyond the basic analysis
delving into more complex analyses recommending solutions based on a very detailed and accurate
representation of the wuser’s building. Il n th
activities also identified a'3potential offering, that of a Hybrid tool which combines aspects of the
Free and Commercial tools to offer a more detailed analysis but without the complexity of the data
required for a full Commercial analysis.

For a greater socieconomic the consortium agreed to target specific countries based on floor
distribution per country; these chosen countries@esmany France UK, Italy, SpainandPoland

With the exception of Germany and France, the other countries are home tdBREULA pilot

test sites therefore we have already performed relevant stakeholder analyses and interviews to
understand each of the different environments and have gauged the initial feedback on the proposed
tool which has ultimately informed the design tbe tool itself. It is expected that during the
commercialisation period (i.e. prototype to product) there will be further stakeholder workshops in
these relevant countries which will enable us to not only increase the exposure of the tool but gauge
further the target market to enable a greater impact to the market and environment. In addition, the
next countries to be added will also be examined.

The commercialisation phase will target 2% of the EU building stock within 5 years of

commercialisation of qject deliverables. This will result in an increase in the market share of

energy efficient solutions of 15% within 5 years, resulting in reductions of 3.096Mtoe per year. This

is a significant impact to the EU. The partners are confident that this invplaloe met as a result

of

The quality of tools which have been developed

The USP that exists with respect to the integration of a technical and business solution

The route to market and exploitation plan which has been identified

The exploitation leadlaeady being a lead in software development and sales and having a

strong track record in bringing R&D prototypes to commercial products

1 The commitment of the exploitation lead and project partners to ensure that the
UMBRELLA project is a commercial sucees

= =4 =4 4

Overview of Dissemination

The project carried out a vast number of dissemination activities to reach as wide an audience as
possible and have the maximum impact as possible. This included



1 Participation in and presentation at conferences, workshopsnas and tradéirs
within Europe and internationally, to make the project visible to the widest audience
possible. The following events were attended by the project partners from March 2014:

o EcoBuild, 5 March 2014, London, UK (EXE)

0 EERA Annual Congres® April 2014, Brussels, Belgium (SOL)

o Industrial Technologies 2014;1 April 2014, Athens, Greece (IES)

o ECTRE2B Conference, 19 June 2014, Brussels, Belgium (STAM)

o Forum of public facility managers, 9 June 2014, Warsaw, Poland (NAPE)
0 SMARTGREENS 204, 1517 July 2014, Bangkok, Thailand (TCD)

0 Sustainable Places;3lOctober 2014, Nice, France (STAM)

o Smart Energy Expo,-80 October 2014, Verona, Italy (STAM, DAPP)

o 40" IAHS World Congress, 269 December 2014, Funchal, Portugal (LGI)

o0 Bahrain Internatinal eGovernment Forum, %9 March 2015, Sakhir, Bahrain
(STAM)

o Facility & Property Managementsafe and economical property conference, 27
August 2015, Warsaw (NAPE)

0 Med Green Forum, 27 August 2015, Florence, Italy (STAM)

0 UPEC 2015, 4 September 201%taffordshire, UK (TCD)

o Construction Scotland Innovation, 15 September 2015, Stirling, UK (IES)

o Sustainable Places, I8 September 2015, Savona (STAM, IES, LGI, UCC)

0 SET Plan Conference, 22 September 2015, Luxembourg, Luxembourg (LGI)

1 Release of techaal papers and publication by the project partners describing the work
and results of the project in targeted journals and conferences:

o Dunphy et al ., “Ener gy Ef Capwring Addeg i n
Val ue of Retrofit?”, peftylnvestnpenteasads fFinandep u r n
Emerald Group Publishing Limited, July 2014.

o STAM, “ UMB RBukinegs Model Innovation for High Performance
Buil dings Supported by Whole Life Opt
October 2014.



Boo et al ., “ukiess mbdels cam &dost vhe enbrgy efficient
buil di ngs ™ &S Kerld "Congre$ on Housing, IAHS, Funchal,
Portugal, December 2014.

Dunphy et al ., “Devel oping a Sustaina
Models to Optimise Value Generationfito Re t r & fAHS World Coriyress
on Housing, IAHS, Funchal, Portugal, December 2014.

Dunphy, Morrissey, “Optimization of Co
Gas Reduction”, Optimization of Suppl
Organizations, &l Global, Hershey, PA, March 2015.

Di nh, Basu Kennedy, “Devel opment of é
Choice of Renewabl e Energy Heating Te
Journal of Clean Energy Technologies, Vol. 3(4), pp-31&, 2015.

Staino,Ai r d, Kerrigan, Basu, “An MPC Basec
Ecovill age”, Paper n. 360, UPEC2015, S
St ai no, Basu, “Comparison of Conventi
Applications”, P a p elb5,sStaffordshirg, 6UK, SepdeiBer UF
2015.

1 Constant update of the UMBRELLA project website for active and timely presentation of
the project results, announcement of forthcoming events, and dissemination. The
following dissemination material was prepared aratlenavailable for download on the
project website:

o

o

Periodic newsletters
Poster and rolup banners
Leaflets

Project presentations

Project video

1 Besides the public project deliverables were uploaded and made available for download:

o D2.1 “Analtysliderofl iBttearka&cti on Wi thin Buil d
o D3. 1 “ldenti fication of key stakehol der .
Umbrell a”
o D3.3 “Report on Data Analysis”
o D4.1 “Market report?”



o D4.3 “Recommendati on f or SsSupportng anergyon ¢
efficient buildings”

o D5. 2 “UMBRELLA tool set second prototyp
o D6. 2 “UMBRELLA online dynamic web port

The periodic project newsletter was released every 6 months, containing news, technical
updates, report of pastents, forthcoming events, contacts through social networks. It was
sent to more than 1,000 contacts, which are stakeholders in the energy efficient buildings
market, and then published for download on the projectsiteb

Workshops in relevant Europearents, where the project is presented by taking advantage
of several activities. UMBRELLA participated to a joint workshop session at the Industrial

Technol ogi es 2014 i n At hens, wi t h t he f i
understanding the mark&tovercominggreetwa s h t hr ough new techno
for “Wor kshop” and “Best Posters?”. Besi de

Expo 2014 in Verona (ltaly), with its own stand, for the whole duration of the event, where
STAM presented a wishop/seminar dedicated to the project. At the end of the project, a
final successful workshop was organised by the Consortium during the Sustainable Places
2015 event in Savona, with the foll owing s
energyuse in buildings”. Four different partn
speaking about a different topic.

New project leaflets: two different versions of the leaflets were prepared to be distributed in
all the events where the UMBRELLA prafewvas presented or attended by project partners.

New project posters: two different 200x80cm +afl banners were created. These were
shown at several events: the ECEPB Conference 2014 in Brussels, the Smart Energy
Expo 2014 in Verona, the Facility Rroperty Management conference 2014 in Warsaw, the
Sustainable Places 2015 in Savona, the SET Plan conference in 2015 in Luxembourg.

Dissemination through the social networks. In order to make the best diffusion of the results
and mission of the projecs Twitter accounttyitter.com/UMBRELLA_FP7, which has

now more than 600 followers, and a LinkedIn growpvv.linkedin.com/groups/Umbha-
Project4995437 have been constantly updated, with discussions and news on the project
development.

Presentation video: a two minutes video has been created and published on Youtube and on
the project website, in order to clearly shows the capiasildf Umbrella tool to potential
users.

Project presentation: a 31 slides animated presentation was prepared to show the latest
advancements of the project and present the Re:form tool to the audience of different events.
This was uploaded and made aahié for download on the project website.


https://twitter.com/UMBRELLA_FP7
http://www.linkedin.com/groups/Umbrella-Project-4995437
http://www.linkedin.com/groups/Umbrella-Project-4995437

4.15 Project Website

The website was launched by STAM at month 2 and has been constantly updated, improved and
enhanced with news, links, public deliverables, etc. and information on project development. The
addess of the official project webpage wyw.umbrellaproject.eu



http://www.umbrella-project.eu/

4.2 Use and dissemination of foreground

4.2.1 Dissemination Measures and Scientific Publications

Several dissemination toods\d measurewere sed and made available to create awareness on the projec
and disseminate its results.

4.2.1.1lmages and branding

Achieving an image for the project allows an easier identification for the public as well as a better visibilit
to obtain a branding for éhproject during the dissemination activities. At every dissemination activity, tool,
event, etc. there has been an UMBRELLA reference.

Project logo
A project logo was created at the beginning of the project in order to define a project identity, dHys cle

identifying any kind of internal or public document such as deliverables, reports, internal communication
publications, and any other kind of document within the framework of the project.

Umbrella

Business Model Innovation for High Performance
Buildings Supported by Whole Life Optimisation

Figure 16: UMBRELLA logo.

The logo was created as an afiicicon for the project necessary to give the publicimmediate
recognition about the project. The project logo has been used in the following cases:
1 in all documents developed under the framework of the project, and in particular in documents to |
sulmitted to the ECsuch as deliverables, etc.;
1 in PowerPoint presentations to be used for communication and dissemination activities carried out
each Participant under the framework of the project;
1 on the project website, and in websites of the Partitgpaith a link to the project website.

Re:form brand and logo

The idea behind the brand name and concept is that everything the application does helps to reform
building. The marque is made up from a series of arrows going in a circular directoarrdivs represent

the things the application daoeasmprove performancejncreaseenergy efficiencyyeduceenergy bills and
improve the buildings lifecycle. As shown below the brand can be extended to tRetlpart of the brand

to demonstrate all thihings the application does. A comprehensive visual style guide has also been creatt
to further enhance the brand including font, colours, illustrative style and graphic elements.




c Re:form

Figure 17: Re:form logo.

4.2.1.2Project Presentation

An UMBRELLA project presentation was prepared as part of the several tools identified to support tf
dissemination efforts. The presentation provides a general project overview, background informatio
objectives, rationale, partners and results. It was shown at publitsesnd made available on the project

website, in the public documergsction
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4.2.1.3Leaflet
The leaflet is a traditional but useful nretectronic dissemination material to be
conferences, workshops and project events. il objective of the leaflet is to provide an attractive and
essential overview of the project. It includes brief information regarding the objective and outputs of tf
project, its partners, angrovidescontact information for the benefit of interestexhders, including the
contact of the coordinator and the URL of the website, which contains more comprehensive information.
A project leaflet was prepared to be distributed at public events. The dessgmpdated during the project,

in order to includghe most recent project resuled conveys the fundamental concept of UMBRELLA:
information on the project and consortium is provided. The text is clear and there are four paragraphs
easy reading, with the headlines Concept, Objectivlegiship progcts and Products, replaced in the last
phase bythe Re:formTool. The leaflet is made to be folded in three parts, as shown below. It was mad
available on the project website and distributed dwsawgeral dissemination events
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Concept

Optimising energy efficiency in
buildings is often a management
issue and not one of design.

Decision support tools, providing
information with respect to a
building’s energy consumption and
methods for the implementation
and incentivation of solutions
benefitting all the stakeholders
involved are required.

UMBRELLA will address this issue
by developing a web-based
decision support application, which
provides independent evaluation
tools built around adaptable
business models.

This can be applied to any building
at any stage of design or use.

Key Facts

Project No. 314343

Total budget: 2.9 million Euro

Start date: 1st September 2012

Project Duration: 3 years

Project Coordinator: Dr. Ruth Kerrigan,
Integrated Environmental Solutions Ltd

For further info please contact
info@umbrella-project.eu
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Buildings Supported by
Whole Life Optimization

www.umbrella-project.eu

SEVENTH FRAMEWORK
PROGRAMME

Project co-funded by the European Commission

Umbrella

Objectives

The main goal of the project is to
develop an innovative web-based
decision-support application in
order to improve energy savings
and energy generation of the
building during its whole life
cycle.

The suggested improvements will
come with an associated business
plan to guide the stakeholder
during every phase of its
fulfilment.

The aim is to target 2% of the EU
building stock within 5 years from
the commercialization of the
deliverables projects, so that the
market share of the energy
efficient solutions will increase
15% in 5 years.

Flagship projects

The UMBRELLA products will be
demonstrated in the UK, Poland,
Italy and Spain.

* Testsite 1: Findhorn Eco village, UK

* Testsite 2: Royal Tulip Jurata, Qualia
Development, Poland

* Test site 3: Existing school in
Demonte, Italy

* Test site 4: New residential building
in historical Valencia, Spain

QUALIA 6
DEVELOPMENT

Products

The UMBRELLA project will
develop two main products, which
will allow for engagement with the
stakeholder(s] to generate the
business models in the first
instance and then help with the
implementation of these business
models.

The UMBRELLA online dynamic
web portal will allow users to
explore and optimise different
business models

The UMBRELLA toolset will provide
the capabilites to examine a
building at any stage of its life.

Figure 18: First version of the project leaflet, front and back side.




The project

UMBRELLA is a three year EU funded
research project aimed at engaging a
range of stakeholders in the
identification of suitable energy
efficient  business models, and
equipping them with the necessary
tools to create new high performance
buildings and  retrofit  existing
buildings. UMBRELLA will specifically
take into consideration the user's
needs and demographic  data,

producing suitable solutions to not
only meet but
expectations.

exceed one's

Concept

Optimising energy efficiency in
buildings is often a management issue
and not one of design.

Decision support tools, providing
information with respect to a
building's energy consumption and
methods for the implementation and
incentivation of solutions benefitting
all the stakeholders involved are
required.

UMBRELLA addresses this issue by
developing a web-based decision
support application, which provides
independent evaluation tools built
around adaptable business models.

This can be applied to any building at
any stage of design or use.

COJLGi
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Key Facts

Project No. 314343

Total budget: 2.9 million Euro

Start date: 1st September 2012
Project Duration: 3 years

Project Coordinator: Nick Purshouse,
Integrated Environmental Solutions
Ltd

For furtherinfo please contact:
info@umbrella-project.eu

Business Model Innovation

for High Performance
Buildings Supported by
Whole Life Optimization

Consortium
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Website: www.umbrella-project.eu
Twitter: twitter.com/UMBRELLA FP7
LinkedIn: www.linkedin.com/groups/Umbrella-
Project-4995437

NSULTING

This project has received funding from the
European Union’s Seventh Framework
Programme for research, technological
developmentand demons trationunder
grantagreementno. 314343

UNIVERSITY OF
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The tool

Re:form

Re:form is an innovative web based
decision-support application,
developed within the UMBRELLA
project, allowing the user to
understand and visualise energy
efficiency measures applicable to the
building, with solutions aligned to
optimised  business  information
models across its whole life.

Flagship projects

The UMBRELLA products will be
demonstrated in the UK, Poland, Italy
and Spain.

© Reform
* Test site 1: Findhorn Eco village, UK !

+ Test site 2: Royal Tulip Jurata,
Qualia Development, Poland

e Test site 3: Existing school in
Demonte, Italy .

* Test site 4: New residential [
building in historical Valencia,
Spain ey Fesures

Optimise energy consu

All the existing technologies and
improvements, available on the smart
energy building market, that should be
virtually applied to buildings and
simulate its performances, can be
selected.

Figure 19: Second version of the project leaflet, front and back side.



4.2.1.4Poster
The main purpose of the poster is to catch the audience attention during conferences. The UMBRELI
poster includeghe following main items:

1 Short description of the project

1 Scientific and technical objectives

i List of partners and contacts
Severalpostes weredeveloped to be used in workshops, conferences and other events, as a presentatior
the project, where thpartners participate or hold the eveaposteris complementary to leaflets and short
papers, since the latter provide more detailed information about UMBRELLA. The poster has a catcl
graphic and explains the concept with the use of diagrams, as bletbwn

Umbrella

Business Model Innovation for High Performance

Buildings Supported by Whole Life Optimisation

i

The UMBRELLA project aims to develop a web-based decision-support application to support
and connect the stakeholders involved in energy design of new buildings and retrofitting of
existing ones

Concept

Optimising energy efficiency in buildings is often a
management issue and not one of design. In many
cases it is the organisation responsible for the building
that takes the decision on where to invest their limited
resources. By providing independent evaluation tools
built around adaptable business models, the
stakeholders are guided across the decision-making
process. This can be applied to any building at any
stage of design or use.

Busdng
Tyoe ubing
Locaton
OO W cakeholders

TECHNOLOGY
INFORMATION

Consortium

Business models and UMBRELLA toolset
The business models will examine split incentives of
the stakeholders and policy and regulation of the
building location. They will include financial,
organisational ad contract models to ensure access
to finance, outline the cost and ROI, the steps,
products and services required for implementation.

Those models will be developed over the lifecycle of

the building: their implementation will be achieved

through the development of an energy toolset. It will

provide access to senvices and tools for:

= design and construction of high performance
buildings

= retrofit solution for existing buildings

» realtime remote monitoring solutions for
optimising the energy usage

= end of life solutions for the disposal, reuse or
recycling of building components.

Userinformation and objectives

¥

Web portal interface

Business models Energy toolset

Integrated Environmental Solutions (UK) = University College of Cork (IRE) = Thinksmart Technologies (IRE) «
Lagrange (FRA) « Stam (ITA) = University of Exeter (UK) - D'Appolonia (ITA) - Solintel (SPA) « NAPE (POL) « E++

(ITA) = Trinity College of Dublin (IRE)

Coordinator: Integrated Environmental Solutions Ltd (IES) » Dr.Ruth Kerrigan = ruth _kerrigan@iesve.com

This project has received funding fromthe European Union's Seventh Framework Programme for research, technological

development and demonstration under grant agreement no. 314343

Figure 20: UMBRELLA poster.

Two roll-up posters, with a printed area of 200x80 cm, wespared the first one showmat the ETCP
E2BA Conference 2014 in BrusseBelgium, and at the Smart Energy Expo 2014 in Verona,. ltaly
provides the basconcept of UMBRELLA, objectives, Flagship projects and contacts.



Business Model Innovation for High Performance
Buildings Supported by Whole Life Optimisation

Concept

UMBRELLA project focuses on optimising energy
efficiency in buildings using web-based decision-
support tools coupled with innovative business
models tailored to fit different stakeholders (building
owner and occupant, management company, public
authority etc.), building types, climate and goveming
policy.

Objectives

» Development of innovative adaptable business
models

> Development of whole-ife
framework

> Development of innovative energy toolset
incorporating all inter-related building
performance indicators.

> Development of better decision making tool in

>

d

designing and monitoring an energy efficient Web-based decision-supporttool
building Optimising energy efficiency in buiidings is
often a management issue and not one of

design
UMBRELLA will address this issue through
the development of a web-based decision-
support application, which provides
independent evaluation tools built around
adaptable business models.

The online dynamic web portal will allow
usersto explore and optimise different
business models and the relating impiications
and recommendations for interventions to
their specified building, at any stage of design
oruse

UMBRELLA!

Demonstration

Based on methodologically-guided validation,
usability evaluation and benchmarking
protocols, the UMBRELLA products will be
demonstrated in four flagship projects, in the
UK, Italy, Spain and Poland

Test Site 3: Demonte Existing School, Italy

Bex

Test Site 4: New Residential Building in
Historical Valencia, Spain

Test Site 2: Royal Tulip Jurata, Qualia
Development, Poland

Consortium
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Contactus!
E-mail: info@umbrella-project.eu
Website: www.umbrella-project.eu
Twitter: twittercom/UMBRELLA FP7
Linkedin: linkedin. Project-4995437

This project has recewved funding fromthe European Union's Seventh Framework Programme for research, tschnological
development and demonstration under rant agreement no. 314343

Figure 21: UMBRELLA roll-up poster, presented atECTP-E2BA and Smart Energy Expo 2014

The design was then updated to include new project developments and results, as shown below.



Finally a horizontal banner was produced and shown at the Smart Energy Expo 2014.
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Business Model Innovation for High Performance
Buildings Supported by Whole Life Optimisation

Concept

The UMBRELLA project focuses on optimising energy
effiency in buildings, using web-based dedision-
support tools coupled with innovative business models
tailored to fit different stakeholders (building owner
and ocaupant, management company, public authority
etc), buildingtypes, climate and governing policy.

Objectives

Re:form, the UMBRELLA web-tool

c Re:form

Resform is an Innovative web based decision-support
application allowing you to understand and visualise
energy efficiency measures applicable to your building,
with  solutions aligned to optimised business
i i its whole life.

> Innovative adapt del

> Whole-life performance-based framework

> Innovative energy toolset incorporating all inter-
relatedbuilding performance indicators

> Better dedision making tool in designing and
monitoring an energy efficient building.

Key Achievements

> Dedision-making tool, to help you in designing and
monitoringyour energy efficient building.
Innovative business models, ready for your building
at any stage of its life

Enhanced web-portal database, integrating the
energy efficency measures, the business models
andthe life stage of your building

Energy efficent solution database, including all the
state-of-the-art solutions, which can best fit your
building, considering the climatic zone and the local
price of the solutions.

Graphic User Interface of the web-tool, catchy and
user-friendly.

v

v

v

v

Demonstration

Four flagship projects were involved for the
demonstration of the UMBRELLA products, based on
methodologically-guided  validation,  usability
evaluation and benchmarking protocols: in the UK,
Poland, Italy and Spain,

Test Site1: Findhom Eco Village, UK

Consortium
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The user interface has been completely re-designd to
be even more friendly, intuitive and engaging for the
user, especially with touch screen. Moreover you can
select all the existing technologies and improvements,
available on the smart energy building market, that
should be virtually applied to your building and
simulate its performances before and after the
application of the energy efficiency measures. At the
same time, you may navigate through the Business
Model workflow, in order to get all the information
relatedto your energy efficiency project

[ Reform

Poland

Test Site 4: New Residential Building in Historical
Valencia, Spain

pU Solintel.~ ®NAPE - | 44

Contactus!
E-mail: info@umbrella-project.eu
Website: www, umbrella-project eu
7

Twitter:
Linkedin: wynw linkedin

Jmbrella-Project-4995437

“This project fas recelved fundingfrom the European Union's Seventh Framework Programme for researeh, technological

developmentand demonstration under grant agreement n0,314343

Figure 22 UMBRELLA updated roll -up poster.

Umbrella

Business Model Innovation for High Performance
Buildings Supported by Whole Life Optimisation

This project has received funding from the European Union's
S At tor o

d and d under grant no. 314343
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Figure 23: UMBRELLA horizontal banner.



4.2.1.5Website

The UMBRELLA website(www.umbrellaproject.e) has beerone of the project’s main dissemination
tools, because it provides exhaustive information on the project througtatyeng graphics anthas been
kept upto-date during the project executiorhe .eu domain was selectedutaderline the European level of
this initiative, as well as the support of the European CommisBlewebsitepresents a project overview,
including: concept, objectives, products, demonstration activities and project structure. Furthermore,
providesthe list of project partners, a section where public documents can be uploadedresves aand
event$ page, to inform visitors about upcoming actions and happeritngas launched at Month 2 and has
been constantly updated, improved and enhanced entis,Hinks, public deliverables, etc. and information
onthe project development.

Umbrella - Homepage Main Menu

Homepage

1 Bucinecc models, speoifio 10 the project and clakeholderc, Wil De provided

fhrough fhe dynamic wed porfal which will aliow uters fo explore and optimice
different Ducinecc modeic and the relating tmplicationt and recommendationt for

merventiont

)bjective Project structure

ﬁ 18 oy "5:':::':5 ecebec Unging tom e Eunoean Unica's Seventh :':_!.',:'\:':; STTe 100 research, techmoiogice
: UMoT ella gevelcomEnt S0 CAMONSIEtcn Lner gAant agreemEnt no

Figure 24: UMBRELLA website homepage.



http://www.umbrella-project.eu/

The website provideoverall project information and news, access to publications and the possibility to
download all the public dlerables released the project

To understand the project in details, thed MBRELLA” section includes five sukections: concept,
objectives, products, demonstration and project structure. Each section is completed by the relevant figu
to better exfain the project antiasbeenconstantly updated during the project.

The list of partners and a link to their websites is includedPertners section. Thishas beemodified to

keep into account any change in the Consortium.

4& Umbrella

Partners I

sl Copu ZLGi

CONSULTING

N Solintel.«~
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Figure 25: Partners webpaye.

Public deliverables, newsletteposters, presentatiommd other public documents released during project
duration have been uploaded on tiReiblic documentssection.Finally, the*Contact$ section reports the
contacts of Project Coordinator amdssemination Manager, so that visitors can ask and receive further
information on the UMBRELLA project.



Contacts Main Menu

Integrated Environmental Solutions Ltd.

Nick Purshouse — Project Coordinator

Contacts

Stam S.r.l.

News & Events

Umberto Battista — Dissemination Manager

- - 17/9/15 "Umbrella Presentation
EOTLET tam and Workshop at SP 2015°
battistai@stamtech.com Ve SRR A rkshop dedicated

Mebsite: www.stamtech.com

Read more...

Figure 26: Contacts section.

The website structure has been updated during the project, to keep into account an\s pregettor
change, to prode news and keep visitors updated about the project results. A section was added to provi
links to the stakeholdes questionnaires, in order to engage them, to determine their needs and requiremel
from the tools and business models to be developéuvitie project.

Main Menu

Questionnaire

The

Partners

Public documents

Questionnaire

& News & Events
Filling thy

iestionnaire will take less than 15 minutes. Thank you for your time and your
Contacts
contribution,
= Materials/Solution Manufacturer or supplier
= Oumer
« Designer (engineer, architect News & Events

» Energy supplier/ ESCO

= Main Contractor

= Occupier/End user

+ Requlation, Policy and standards
« Statutory Contral A pro
= Financiers dedic

17/9/15 *Umbrella Presentation
and Workshop at SP 2015"

sentation and a workshop
i to the UMBRELLA project were
Read more

Figure 27: Questionnaire webpage.

The public documents section includgisthe public deliverables released, for instance:

D2.1*Analysis of Stakeholder Interaction Within Building Energy Efficiency Market
D3.1"Identification of keystakeholders needs and requirements with respect to Unibrella
D3.3“Report on Data Analysis

D4.1“Market report

D4.3“Recommendation for innovation governance models supporting energy efficient bdildings
D5.2“UMBRELLA toolset second prototype integedt

D6.2“UMBRELLA online dynamic web portal integrated

=4 =4 4 4 48 8 -9

Besides the visitors can download the profaar, the projecleaflet the project presentation, the posters,
the newsletters, which were spread amabgut1,000 contacts around Europe, whick atakeholders in
the erergy efficient buildings market



Public documents Main Menu

mibredle Public
able D21 “Anslysis of Stakeholder Interaction Wthin Buiding Energy Efficiency Market

sble D3.1 "Igentification of key stekehoiders neads and requirements with respect to Umbrelis®

Deliver

Deliver

Deliverable D3.3 "Report on Data Analysis”
Deliversbie D4.1"Market report
Dalivershie D4.3 "Recommendstion for innovstion gavernance modsls supporting energy efficient buiklings”
Deliversbie DS.2 "UMBRELLA tooiset second protatype integrsted

!

siiversble D5.2 "UMBRELLA oniine dynamic web portsl integrated"

7/8/15 "Umbrella Presentation
at Med Green Forum 2015"

Downioad the 3rd newsletter

rells newsiatter n.2!

Figure 28: Public documents webpage.

Ak

.

The project websitBasbeen continuously updated, including news and information about events relating to
UMBRELLA.

UMBRELLA Welsite Statistics
Statistics 6r www.umbrellaproject.euare available from October 2012, when the website was firstly
published. The following table summarises the statistics of UMBRELLA website.

Table 3: Statistics onthe UMBRELLA websiite.

Parameter Value
Accesses to the website 6,499
Unigue visitors 5,347
Visited pages 13,343
New visits 82%
Country of majority of visitors Italy (11.5%)

The number of visits per yehas beembout 2600, whose average time on site is 2 minutggure 1l below
shows the daily visits profile of the website.

Ay ln.nudl b Iy

luglic 2013 gennaio 2014 luglic 2014 gennaio 2015 luglio 2015

Figure 1: Daily visits of the UMBRELLA website.

Table 4. Visitors per Country.
Country Visitors
Italy 748(11.%%)


http://www.umbrella-project.eu/

Ireland

United Kingdom
United States

560(8.6%)
452 (7.0%)
393 (6.1%)

India 385 (5.9%)

Brazil 345 (5.3%)
France 310(4.8%)
Poland 297 (4.6%)
Spain 283(4.4%)
Germany 236(3.6%)

Table 5: Visitors per Continent.

Continent Visitors
Europe 3,962(61.0%)
Asia 1,385(21.3%)
Americas 984 (15.1%)
Africa 92 (1.4%)
Oceania 50 (0.8%)
D
1 I 745

Figure 29: Geographic distribution of website visitors.

1,453 persons (0.9%) visited the Questionnaire webpage, whkb (7.2%) visitors accessed the public
documents sectio The most visited page has been the UMBRELLA concept section (10Ia&:)0.68% of
total visitors accessed the Umbrella website from mobile devices.

4.2.1.6Publications

Since publications are one of the most powerful means to disseminate UMBRELL#As,rémih the
partners from academia and from industayeused them UMBRELLA partners have been publishing and
will publish the results in scientific literature, dedicated journald aragazines in the field of ICT,



Construction Energy and BusinessModels Moreover, resultshave been also published inthe
UMBRELLA newsletters and websit€&he list of all publications performed by the UMBRELLA partners is
reported in the following table, as a result of the achievements and outcomes of the R&D activities.



Author(s)

Dunphy,
Morrissey,
MacSweeney

Dunphy,
Morrissey,
MacSweeney

Kerrigan,
Melvin

Kerrigan,
Melvin

Morrissey,
Dunphy,
MacSweeney

Title

Building energy
efficiency: a value
approach for modehg
retrofit materials

supply chains

Identification and
characterisation of the
actors involved in the

energy efficient
building market

UMBRELLA Project

Retrofitting solutions
for future buildings

Energy Efficiency in
Commercial Buildings:
Capturing Added
Value of Retrofit

Table 6: Publications released bythe UMBRELLA partners .

Journal

Materials and
processes for
energy:
communicating

current research an

technological
developments

16" ERSCP

EeB Roadmap

EeB PPP Project

Review

Advanced
Retrofitting
Solutions for
Buildings

Journal of Property
Investment and

Finance

Editor

A. Méndez
Vilas

ERSCP

Claire Hughes,
Arup, London

Emerald
Group
Publishing
Limited

Date

January 2013

June 2013

August 2013

September
2013

July 2014

Free access
[ Pay per
view

Reference / Link

http://lwww.fomatex.in
fo/energymaterialsbool Free
/book/649657 .pdf

http://www.academia.e
du/7564350/Identificati
on_and_characterisatic
n_of the_actors_invol\
ed_in_the_energy_effic
ient_building_market
http://ec.europa.eu/res
arch/industrial_technol
ogies/pdf/eekppp
projectreview-2010
2011-2012_en.pdf

Free

http://www.emeraldinsi
ght.com/doi/abs/10.11( Pay per view
8/JPIF01-20140008

Description / Abstract

The chapter forwards a value approal
to modelling retrofit activities,
providing an analysis of typical EER
materials in construction project supp
chains. The reported research
demonstrates a novepplication of
value analysis in the construction
industry.

This papepresents work carried out
under the FP7 supported project
‘UMBRELLA’ aimed at analysing anc
understanding the interactions of
various actors within the energy
efficient building market.

General overview about the
UMBRELLA Project.

Overview on development of energy
efficient solutions.

The purpose of this paper is to
investigate, the functioning of value
creating configurations and stakehold
interactions in networks of
organisations of the retrofihdustry for
commercial buildings.
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UMBRELLA -
Business Model
Innovation for High
Performance Buildings
Supported by Whole
Life Optimisation

Developing a
Sustainable Housing
Marketplace: New
business Models to
Optimise Value
Generation from
Retrofit

How innovative
business models can
boost the energy
efficient buildings
market

Optimization of
Construction Supply
Chains for Greenhouse
Gas Reduction

Smart Energy Expo Smart Energy o004

2014

40" IAHS World
Congress on
Housing-
Sustainable
Housing
Construction

40" IAHS World
Congress on
Housing-
Sustainable
Housing
Construction

Optimization of
Supply Chain
Management in
Contemporary
Organizations

Expo

IAHS

IAHS

IGI Global

December
2014

December
2014

March 2015

http://www.researchgai
e.net/publication/2691(
3645_Developing_A_ S
ustainable_Housing_M
arketplace_New_Busin
ess_Models_To_Optinr
ise_Value_Generation_
From_Retrofit

Free

http://lwww.researchgai
e.netpublication/26910
3720_How_Innovative
_Business_Models_Ca Free
n_Boost_The_Energy_
Efficient_Buildings_M

arket

http://www.researchgal
e.net/publication/27431
0075_Optimization_of
_Construction_Supply_
Chains_for_Greenhous
e_Gas_Reduction

Pay per view

General overview about the
UMBRELLA Project, its objectives
and outcomes.

This paper posits that new collaborati
approaches to develmg business
models are required to plan EECR
projects such that value generation is
maximized wiile value capture is
satisfied.

It relies on concepts of sustainable ar
energy efficient transition pathways tc
address how innovative business
models can boost the energy effidien
market. It highlights how the €o
evolution of business models with bot
the wider energy system and the natu
environment is responsible for the ne:
of both innovative and sustainable
business models, which are necessar
for ensuring a lordasting clange in
the energy efficient building market.
It provides a rigorous means of
assessing the dynamic and complex
supply chains of construction to obtail
optimal and sustainable levels of GH(
reductions in a wholef-chain
approach. Outcomes represent critice
new knowledge, enabling deeper
understanding as Wes enhanced
capacity to maximize energy savings
from the built environment.
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customers ‘choice
technologies (RETS) using artificial
neural networks.
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Newsletter
After the first year of the project a newsletter has been released every six motitbsavasite and sent to
a mailing listof aroundl,000contacts thatollectsinterested experts, stakeholders and actors in theifield
order to keep thenterested partiesformed on the last developments of the projethe newsletterwas
formattedas a 2 pages PDF filwhosedesignwasupdated during the project.
At every new releasenaemail was created and sent to the mailing list, using the MailChimp free service,
introducing the latest advancements and forthcoming events, and then regetink tto the PDF file,
downloadable from the Publi2zocumentsection of the project websit€he newsletter presents:

1 The participation in conferences, trade fairs and regulation bodies.

1 The current activities of the project dealing with developmemiuetion and exploitation.

1 External information relevant to the project, e.g. newly published standards or books, events

interest, etc.
1 General information regarding the activities of the project.
1 Contacts and social media

Such a newsletter is a valdakexternal communication tool: it provides updated information and raises
interest on e projects work and outcomeshe newslettehas beenntended to provide the essential
information, but in order to remain an attractive communication tdwsto have new interesting contents

in each issue: thigwasdifficult in periods when developmenigereunder course, and no new resultaild

be shown publicly. For this reason the perioditigs been low, reduced to a stnonthly letter, adding

special issugin the end of the project, when reswereavailable.

UMBRELLA Newstetter n.d - july 2015

Workshop iin Verona
UMBRELLA is a three year EU oﬁ To be able to consider the performance of your building
"% funded research project Qsmart over its whole lifecycle we need to consider how the
Business Model Innovation for High Perlormance aimed at engaging a range of ergy climate may change over the next 20-30 years and longer
Building ted by Whale Life Optimisation stakeholders in the timescales up to the end of the century. This requines the
i identification of suitable generation of representations of future weather to drive
/ R » energy efficient business I WTEERA e the building models.
b f n autumn consortium held an
.- - models, and equipping them event Verona, I laly, from the 8" to the Using estimates of future climate from global circulation
with the necessary tools to 10" October 20 P E models, we have i transformed weather
'TTT] — high e ober 2014 within Smart Energy
n = create new performa Expo 2014, W icipated with files for 185 locations across Europe. This enables the
+ buildings and retrofit existi XpO . We participated with our own
e ..' "’E o ’ buildings. UMBRELLA will stand, for the whole duration of the event, Re:form tool to consider how the performance of your
e R =t (Lxbe L d 0 ’ b ded building will vary over time and provide information as to
ﬁ:!l] m |I'IT.O an our o our members  provide
spec infarmation about the project to the visitors. the most appropriste business models and Interventions
Mew brand, new logo and new look  Our project team work is proceeding consideration the user's Moreover there was the oppartunity for our for your building.
for the UMBRELLA Newsletter! smoothly at a fast pace and we are needs and demographic data, h i ; -
. kable solutions researchers to perform a dedicated seminar,
Reaching our goals optimistic te reach our final goals on producing su — i MBRELLA!
time. to not only mest but exceed iscover U LLA!

The project is coming to its end and
activities are being completed. A
great deal of work has been done
since the last issue and it can be
summarized in the achievement of
these outstanding results:

Re:form, the UMBRELLA web-tool

one's expectations,

Project Mo, 314343
Budget: 2.9 Million Euro

SUSTAINABLE
B

Come and meet us at SP2015!
The UMBRELLA project will be at Sustainable

A ision- I has been . . - St 1 Sep b d Plages 2015 in Savona, Italy, from 16 to 18

decision-support tool Re:form is an innovative web based Duration: 3 years ber 201
developed to help you in designing o - : . September 2015,

decision-support application allowing Coordinator: Dr. Ruth
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Project public deliverables

Public deliverables have been made available on the project website, once accepted by the pro

management board. The list of puldieliverables is provided below.

Del N.
D2.1

D3.1

D3.3
D4.1

D4.3

D5.2
D6.2
D8.2

Table 7: Public deliverables.
WP

Deliverable Title

An analysis of the stakeholder interaction, including:
relationships, power flows, drivers, conflict
Identification of key stakeholders needs and requirem
with respect to UMBRELLA

Report on the data analysis related to the interviews
Market report

Recommendation fannovation governance models
supporting energy efficient buildings

UMBRELLA toolset second prototype integrated
UMBRELLA online dynamic web portal integrated
Project webde to support dissemination

4.2.1.7Conferences and Events

The project prtners have participated to relevant conferences in their specific field within the scope of th
UMBRELLA project. Scientific partners have preferably partitgola to scientific conferences and

2

ool b~ AW W

Nature

Report

Other

Report
Report

Report

Demo
Prototype
Other

symposiums, while commercial partners faign trade fairsandexhibitions

Delivery Date Published

Jan 2013

Dec 2012

Nov 2013
Aug 2013

Apr 2014

Feb 2015
Feb 2015
Oct 2012

Yes

Yes

Yes
Yes

Yes

Yes
Yes
Yes



Table 8: Conferences and events attended by UMBRELLA partners.

“UMBREL
- Business
. . Part of the Model . o . Related R&D
Disseminate Innovation for  Civil engineers, .
flyers to Dublin conference High architects, industry projects,
ucc Other ! April 2013  Flyers Environmental L National/region
relevant Ireland . Performance scientific communities,
. Innovation in o al stakeholders
audience Europe” Buildings etc. ote
P Supported by '
Whole Life
Opti mi s
Related R&D
Disseminate . . projects,
NAPE through Other Jelenia Gora, May 2013  Attendance Sp-rln.g SChOOI_ of R esearcher and National/region
. Poland Building Physics industries
networking al stakeholders
etc.
Related R&D
Disseminate o projects,
NAPE through Other Warsaw, May 2013 Attendance Thermonodernizatio - R esearcher and National/region
. Poland n 2013 industries
networking al stakeholders
etc.
Related R&D
Disseminate Prague, Researcher and projects,
LGI through Other Czech June 2013 Attendance CESB13 conference - . . National/region
. . industries
networking Republic al stakeholders
etc.
Conference: Relatel R&D
Disseminate Brussels “Il'nnovatic Researcher and projects,
LGI through Other Bel ium, June 2013 Attendance efficient buildings - industries National/region
networking 9 and districts for smari al stakeholders

built

envi

etc.




10

11

uccC

LGI

LGI

NAPE

LGI

LGI

Present paper

Disseminate
through
networking.

Disseminate
through
networking

Disseminate to

relevant
audience

Disseminate
through
networking

Disseminate
throuch
networking

Presentation

Other

Other

Presentation

Other

Other

Istanbul,
Turkey

Marné la
Vallée,
France

Brussels,
Belgium

Warsaw,
Poland

Paris, France

Paris
Villepinte,
France

June 2013

October
2013

October
2013

October
2013

November
2013

November
2013

Scientific
paper

Attendance

Attendance

Presentatio
n

Attendance

Attendance

Present paper at the
“Eur opean
Table on Sustainable
Consumption and
Producti or
ERSCP)

Greencity

CONCERTO
conference

Forum of public
facility managers

UNEP-SBCI Fall
Symposium

Batimat

“l dent i
and
charaterisatio
n of the actors
involved in the
energy
efficient
building
mar ket

“How to
reduce the
maintenance
cost of the
buil din

Researcher and
industries

Researcher and
industries

Researcher and
industries

Facility Managers

Researcher and
industries

Researcher and
industries

Related R&D
projects,
National/region
al stakeholders
etc.

Related R&D
projects,
National/region
al stakeholders
etc.

Related R&D
projects,
Natioral/region
al stakeholders
etc.

Related R&D
projects,
National/region
al stakeholders
etc.

Related R&D
projects,
National/region
al stakeholders
etc.

Related R&D
projects,
National/region
al stakeholders
etc.
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13

14

15

16

uccC

LGI

EXE

SOL

IES

Disseminate
through short
presentation
and
networking

Disseminate
through
networking

Disseminate
through
networking

Disseminate
through
networking

Disseminate
through
networking
and flyers

Poster

Other

Other

Other

Workshop

Dublin, Februay
Ireland 2014

. February
Paris, France 2014

March
London, UK 2014
Brussels, .
Belgium April 2014
Athens
' April 2014

Greece pri

Poster

Attendance

Attendance

Attendance

Presentatio

Present Poster during

24th Irish
Environmental

Researcher

Colloquium,
ENVIRON 2014

AGRION Disrupt
100+

EcoBuild

EERA Annual
Congress

Workshop during

“I'ndustria
Technol ogi

“Potent
disconnect
between
energy
efficiency and
carbon
emissions in
building
retrofit
project

“UMBREL
- Business
Model
Innovation for
High
Performance
Buildings
Supported by
Whole Life
Opti mis

Environmental
researchers and
practitioners

Researchers and
industries

Researchers and
industries

Researchers and
industries

Researchers and
industries

RelatedR&D
projects,
National/region
al stakeholders
etc.

Related R&D
projects,
National/region
al stakeholders
etc.

Related R&D
projects,
National/region
al stakeholders
etc.

Related R&D
projects,
National/region
al stakeholders
etc.

Related R&D
projects,
National/region
al stakeholders
etc.



17 STAM
18 NAPE
19 TCD
20 STAM
STAM,
21 DAPP

Disseminate to
relevant
audience

Presentation

Disseminate to
relevant
audience

Presentation

Disseminate to
relevant
audience

Other

Disseminate to
relevant
audience

Other

Disseminate to
relevant
audience

Other

Brussels, 5 e 2014

Belgium

Warsaw,

Poland June 2014

Bangkok,

Thailand ~ SUY2014
. October

Nice, France 2014

October

Verona, Italy 2014

Poster

Presentatio

Attendance

Leaflets

Oral
presentatio
n, leaflets,
poster

ECTRE2B
Conference

Forum of public
facility managers

SMARTGREENS
2015

Part of the cordrence
“Sustainat
2014

Booth at *
Energy EXr¢g

“UMBREL
- Business
Model
Innovation for
High
Performance
Buildings
Supported by
Whole Life
Opti mis
How to reduce
the
maintenance
cost of the
building

Researchers and
industries

Facility Managers

Researchers and
industries

“UMBREL
- Business
Model
Innovation for
High
Performance
Buildings
Supported by
Whole Life
Opti mi s
“UMBREL
- Business
Model
Innovation for
High
Performance
Buildings
Supported by
Whole Life

Researchers and
industries

Researchers and
industries

Related R&D
projects,
National/region
al stakeholders
etc.

Related R&D
projects,
National/region
al stakeholders
etc.

R&D projects,
international/lo
cal
stakeholders,
etc.

Related R&D
projects,
National/region
al stakeholders
etc.

Related R&D
projects,
National/region
al stakeholders
etc.



22

23

24

25

STAM

UCC,
LGI

LG,
ucc

STAM

Disseminate to
relevant
audience

Workshop

Disseminate to
relevant
audience

Presentation

Disseminate to
relevant
audience

Presentation

Disseminate to
relevant
audience

Other

October

Verona, Italy 2014

Funchal,
Portugal

Funchal,
Portugal

Sakhir,
Bahrain

December
2014

December
2014

March
2015

Presentatio
n, leaflets,
poster

Presentatio
n

Presentatio
n

Leaflets

Workshop, poster,
leaflets, during
“Smart
2014

Ene

Presentation during
the “40th
World Congress on
Housing”

Presentation during
the “40th
World Congress on
Housi ng”

Bahrain International
e-Government Forum
2015

Opti mi s

“UMBREL
- Business
Model
Innovation for
High
Performance
Buildings
Supported by
Whole Life
Opti mis
“Devel o
Sustainable
Housing
Marketplace:
New business
Models to
Optimise
Value
Generation
from Re
“How
innovative
business
models can
boost the
energy
efficient
buildings
mar ket
“UMBREL
- Business
Model
Innovation for
High

Researchers and
industries

Researchers / industry
personnel interested in
sustainable housing

Researchers / industry
personnel interested in
sustainable housing

Researchers and
industries

Related R&D
projects,
National/region
al stakeholders
etc.

Relaed R&D
projects,
National/region
al stakeholders
etc.

Related R&D
projects,
National/region
al stakeholders
etc.

R&D projects,
international/lo
cal
stakeholders,
etc.



26

27

28

29

30

NAPE

STAM

TCD

TCD

IES

Disseminate to
relevant
audience

Presentation

Disseminate to
relevant
audience

Presentation

Present paper Presentatin

Present pper  Presentation

Disseminate to .
Presentation
relevant

Warsaw,
Poland

Florence,
Italy

Staffordshire
, UK

Staffordshire
, UK

Stirling, UK

August
2015

August
2015

September
2015

September
2015

September
2015

Presentatio
n, poster

Presentatio
n, leaflets

Presentatio
n

Presentatio
n

Presentatio
n

“Facility
Management safe
and economical

property’

Med Green Forum
2015

UPEC 2015

UPEC 2015

Construction
Scotland Innovation

Performance
Buildings
Supported by
Whole Life
Opti mis
“UMBREL
- Business
Model
Innovation for
High
Performance
Buildings
Supported by
Whole Life
Optimisa i o
“ UBRELLA
- Business
Model
Innovation for
High
Performance
Buildings
Supported by
Whole Life
Opti mis
“An MPC
Based Control
Strategy for
the Findhorn
Ecovi ||
“Compar
of
Conventional
and Economic
MPC in Smart
Grid
Applica
“UMBREL
- Business

Researchers / industry
personnel interested in
sustainable housing

Researchers / industry
personnel interested in
sustainable housing

Researchers / industry
personnel interested in
sustainable housing

Researchers / industry
personnel interested in
sustainable housing

Researcher/ industry
personnel interested in

R&D projects,
international/lo
cal
stakeholders,
etc.

R&D projects,
international/lo
cal
stakeholders,
etc.

R&D projects,
international/lo
cal
stakeholders,
etc.

R&D projects,
international/lo
cal
stakehadlers,
etc.

R&D projects,
international/lo
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32

STAM,
IES LGI,
uccC

LGI

audience

Disseminate to .
Presentation,
relevant

audience Workshop

Disseminate to
relevant
audience

Presentabn

Presentatio

Savona. lial September V\;OFKShO Sustainable Places
1Y 2015 P 2015
leaflets,
poser
Luxembourg
September Poster SET Plan

' 2015
Luxembourg

Model
Innovation for
High
Performance
Buildings
Supported by
Whole Life
Opti mis
Decision
support tools
to optimize
energy use in
buildings
Re:form
reduce energy
consumption
in your
building

sustainable housing

Researchers / industry
personnel interested in
sustainable housing

Researchers /
industry/businesses/polic
y makers interested in
energy

cal
stakeholders,
etc.

R&D projects,
international/lo
cal
stakeholders,
etc.

R&D projects,
international/lo
cal
stakeholders,
etc.



UMBRELLA workshops
Three local workshops were organised and conducted in Italy, Poland and Spain, respectively:

1 In Demonte, Italy, the flagship project involves a public school building that needs deep retrofitting
The workshop provided participants with valuable insight ow o finance a renovation project
through different sources.

1 In Jastarnia, Poland, the flagship project involves a new apartment hotel with a small block that
still in its design phase. The session helped local actors develop new, creative conctys for
potential reconfiguration of the projéstdesign.

1 In Valencia, Spain, the flagship project involves a new apartment building under construction in th
city centre. The conclusions involved governmental financial support measures in a country severe
affected by the readstate market crisis.

A joint workshop was held duringndustrial Technologies 2014n Athens, as part of tHdmpacts of EeB
PPP projectsleading workshop, presenting the project objectives and first outcomes.

Finally a dedicaté workshop was held right after the official project end, at the Sustainable Places 2015 i
Savona, Italy. The workshop was a great success and received an excellent feedback from the audience.

4.2.1.8Flagship projects
In order to demonstrate and validatew adaptable business models, regional flagship case studies wer
identified, each involving a different building at a different stage of Tifeese are located in the UK, lItaly,
Poland and Spain and vary from new buildings to existing and includerésitential test sites and a
school:

1 Test Site 1: Findhorn Eco Village, UK

i Test Site 2: Royal Tulip Jurata, Qualia Development, Poland

1 Test Site 3: Demonte Existing School, Italy

i Test Site 4: New Residential Building in Historical Valencia, Spain

4.2.1.9Media and socialnetworks

UMBRELLA partnershavedisseminated the project result and egoing activities also via public media to
enable project outputs to be widely disseminated through general newspapers, and magazines as we
speaking opportunitie® the media.

The project has been also exploiting sociatworksas Linkedn and Twitter to diffuse awareness on
project advances among a large audience. To promote discussion, alhigkaapbwas created, as seen
below, whoseim has beero reach prtessionals antb create a network that could give more visibility to
the project. The group consists o0of22 members and can be reached at
http://www.linkedin.com/groups/UmbreHl@roje¢-4995437



http://www.linkedin.com/groups/Umbrella-Project-4995437

Umbrella Project 19members 1 A

Umbrella
Discussions ~ Promotions ~ Search  Manage
Group Profile .
About this Group
Due to barriers that exist when the of the built 3 energy
efficiency in buildings is often a management issue and not one of design. In many cases, it is the Created: May 5, 2013

organisation responsible for the building that makes the decision with respect to where best to invest their
limited resources. Vembers: 10
For this reason. decision support tools, providing information with respect to buildings energy consumption -

and methods for implementation and incentivisation of the solutions, benefiting all stakeholders invoived are Owner: Umberto Battista

required. ‘Website: nttp:/mww.umbrella-project. eu/

Type: Networking Group

UMBRELLA will address this issue through the development of an innovative, web-based decision-supgort
application, which provides common independent evaluation tools built around new and adaptable business
models_

The interface will use guided navigation to ascertain key information from users such as: key stakeholders:
building location; building type: new or retrofit build: owner objectives and preferences (e.g. energy eficiency.
carbon and budget requirements etc.)

Based on this information, one or more appropriate business models will be suggested and will include
recommendations for

- contract type;

- organisational model;

- financial model;

- governing policy:

- how ta split incentives among the stakeholders;

- how ta engage all members of the design team.

Business models will then be provided through the online dynamic web portal, which will allow users to explore
and optimise different business models and the relating and ions for ions to
their specified building. This can be applied to any building at any stage of design or use.

The UMBRELLA project will result in an increase in the market share of energy efficient solutions of 15%
within 5 years, resulting in reductions of 3.096 Mtoe per year. The UMBRELLA deliverables will be
demonstrated in 4 regional flagship projects located in the UK, Italy, Spain and Poland

Group Members in Your Network
Federico Meneghello 1=t
Project Manager at D'Appolonia
Valeria Ferrando 1=t
Project Manager at D'Appolonia S p A

Carlos Gonzalez de Ubieta 1=t

Director de Desarrollo de Negocio e Internacionalizacion en SOLINTEL

Figure 31: LinkedIn group.

To strengthen the presence on the social networks, a Twitter account has alsecrdsed at
http://twitter.com/UMBRELLA FP7It has beermimed at publishing newand updates, timely announcing
conferences, workshops and other events: in such a fashion, being Twitter a modern and very widespr
social network, ithas beemossible to reach a lot of stakeholders and keep them updated with the progres
of the project There aré&19followers so far.

TWEETS FOLLOWING FOLLOWERS FAVORITES

-
U m b rel |a 50 2,001 619 28 Editprofilo
Dusiess ogel mvosain o Mah .

Bukdng Supoeried by Woe Lie ptissation
X Tweets Tweets & replies Photos & videos Who to follow - Refresh - View al

UMBRELLA Project

@UMBRELLA FP7 (8 UMBRELLA Project retweeted Worcestercutz @worceste

Business Model Innovation for High ENTRUST Project @Entrust2020 - Sep 17 -2 Follow

Performance Buildings Supported by _@umbrella_fp7 workshop on decision support tools for building energy

Whole Life Optimisation efficiency projects in full flow #sustainplaces15 ﬁ lan Digby @ruralfuelchoice

& umbrella-project.eu 31 * *& Follow

O e My 2012 8 UMBRELLA Project retweeted SkillShed UK (2 SkiliShed Uk

23 Photos and videos & ENTRUST Project @EntrustH2020 - Sep 17 +2 Follow

#sustainplaces15 WS06 up next @npdunphy exploring inclusion of
Find friends

external perspectives in business model @umbrelia_fp7

Trends - change

l | I I I b re | |a #TwittainGrande
& Promoted by Samsung Htalia

Business Model Innovation for High Performance
Buildings Supported by Whole Life Optimisation #DevendraSlapsRajdeep

Italia
#pechinoexpress

e ot e s i o s s
/= oo et oy s e s

#OneLetterOffSongs
www.umbrella-project.eu #WorldRhinoDay
Sir Alex Ferguson
Harry e Cara
Gucci
£ 4 1 Banca Popolare di Vicenza

& UMBRELLA Project retweeted

Niall Dunphy @NPDunphy - Sep 17

. #sustainplaces15 WS06 Nick Purshouse, IES just presented a demo of
new Re:form energy renovation tool developed in @umbrella_fp7
project

923 *

Figure 32 UMBRELLA Twitter profile.


http://twitter.com/UMBRELLA_FP7

Besides groject video was created angloadedon theprojectwebsite. The video has a catchy graphic,
based on the most recent design and project results. In about twammmaion the video shows general
background information about the UMBRELLA project, its main outcomes and an overview of the Re:forr
tool, the major result of the project.

Umbrella-project presents: Re:Form

P ) 009/203 5 @ -3
Figure 33: UMBRELLA project video.

4.2.110Evaluation criteria

In order to asseswhether the UMBRELLA communication and dissemination strategy is efficient, a
number of basic quality check parameters has been defined, to evaluate the impact of the dissemination t
and activities deployed and carried out.

Table 9: Evaluation of disemination activities.

Number of visits 6,000 visits per year 2,600 visits per year

Website 40% of user spending
Average time on site  more than 5 minutes on
the website

Mean time on th
website:2 minutes

Number of flyer / leaflet

/ brochure distributed 220 > 500

Flyers / leaflets

3in journals (+1 under
2-3 Articles published by evaluation), 1 in a book,
specialised press 2 in presspin

conferere proceedings

Publications Number of publications

Number of conference

5 29
Conference, workshop attended
and fairs i
! Number of attending Audience > 30 Mean audience > 30

people

Demonstration Number of attending 30 people visiting pilots > 30
people
Number of appaance 3 Several appearances on
in media social media

Media and social media

Number of people 150 > 1,500




contacted through socie
media




4.2.2 Plans for Exploitation

Exploitation is something that has been thought about from the beginning of this project. In the initi:
expoitation brainstorming session at the M6 meeting in Cork, it was decided that in order to exploit th
UMBRELLA concept of a technical solution for building design, retrofit andse performance as well as
the business models to encourage and enableingpitation of the solution, the development of both a Free
and a Commercial tool would give us the best advantage within the market.

The aim of the Free tool is to allow for wide dissemination across Europe and multiplsezadand
encourage investigan of a variety of potential interventions as well as educate thesesensl about what
they can do to create high performance energy buildings or retrofit their existing building to become mo
energy efficient. The Free tool would then promote the Ceromal tool, highlighting the importance for
more detailed analysis and encouraging theus®st to do so; this provides another entry point into the
market.

Since this original plan, an additional Commercial tool has been proposed, which will levesage tt
developments that have been produced for both the Web Tool and the Full Analysis Tool. We are calli
this a “Hybrid’ t ool and more information can
will leverage existing software from IES toeate an App based platform that will improve the block model
produced by the Web tool through engagement with the end user to produce a model closer to the realit
the building, without performing full scale Dynamic Simulation Modelling. The reasomtfeducing this

t ool is to capture another market, the SME Ener
have full scale Building Management Systems (BMS) or data collection software (which is quite a large pe
of the buildings market)This tool will simulate the data they need to perform analysis and help the building
owner understand potential interventions which they can apply to a higher level of detail than the Free W
tool.

As such, the Free tool will target all buildings, enérssand stakeholder types across the EU; the Hybrid

tool will target the SME Energy Management market who are looking at buildings which do nat hav
sophisticated monitoring equipment installed; the Commercial tool will target existing users of Dynami
Simulation Modelling software to provide detailed analysis for buildings which have BMS and logged data

An exploitation strategy has been put in place with respect to the method for selling each of the Free, Hyk
and Commercial tools. The Free tool vailly be free up to 5 scenarios per user, after which they will have
to pay for further simulations; this is a result of the cost associated with hosting the free tool and running t
simulations on a cloud based server. The Hybrid solution will have mz8r&ilver, Gold and Premium
package offering which will provide the end user with increased number of simulations they can run, alol
with access to different number of country databases for the Design Options. The Commercial tool will al
have a similaBronze, Silver and Gold offering along with additional extras for the components relating tc
End of Life Solutions, Future Climate Analysis, Life Cycle CostinglJg® Optimisation etc. As each extra
i's purchased, the f ee -@Ghwslgodaothe bvendrs ovthat dompbrtent.s * E x t

The plan will be to have 2 phases of bug testing and release to our preferred list of beta testers where we
gain feedback and use this to refine the tool with respect to both the technical software launinibes

models. During this time, we will also-bgand the website and tools to the Re: Form branding which has
been identified in WP8 and will put in place a sales plan and sales targets. We will also use this time
identify the cost of each compartg put a value on the joint ownership of various components and put in



place the legally binding joirdwnership agreements. The plan is that withit2@Gnonths of the end date of
the UMBRELLA project, the prototype will be transferred to a product formercialisation.

4.2.2.1 Initial Exploitation Plan (Confidential)

the Initial Exploitation Plan was submitted quite early in the project (in M8) and outlined some of the earl
thinking for how we could commercially exploit the UMBRELLA project resultdishof target audiences
was defined ranging from building professionals to building owners and tenants, government bodies a
financial institutions. At this stage of the project, the concept of the Free tool and the Commercial tool we
formed. The ideavas to offer a Free version of the software to engage the various end users, offer them
simple solution which then leads them into engagement with the Commercial tool. There were two thoug!
behind this process, 1) a Free tool ultimately will bringniore potential customers and 2) we are delivering
something for free on the back of EU funding which would be good for the dissemination of EU projec
results. As a result the following diagram was prepared, illustrating the workflow for the two praatiicts a
the technologies that were to be developed as a result:

ONLI NE WEB PLATFORM HAS NOW PROVI DED THE USERWI TH A

INNOVATI VE ONLI NE WEB PORTAL UMBRELLA TOOLSET NUMBER OF POTENTI AL BUSI NESS MODELS | NTEGRATED WI TH
= | e} [ AN ENERGY EFFI CIENT SOLUTI ON (S). THE USER CAN NOW
- —— — CHOOSE TO | MPLEMENT THE SOLUTI ON THEMSELVES OR USE THE
L UMBRELLA TOOLSET TO EXPLORE THE SOLUTI ONS FURTHER AND h
FIND OUT GREATER DETAIL OF HOW TO | MPLEMENT A
[ ] m = PARTI CULAR SOLUTI ON AND WHAT THE | MPACT/ BENEFI T WOULD
I . | = :7: BE TO THEI RBUI LDING
U , b I I ‘ ,\ SOLUTIONS WILLFIT INTO 10F 4 CATEGORI ES I
I USER| NPUTS DESIGN IN-USE RETROFI T END OF LI FE
@ STEP6
1 1 ]
LEVELS OF e 9!
INFORMATI ON ' V’ '
SIAGEOFUE  pooraren
BULDINGTYPE. o DATASETS ’ ,
GENERAL CONSUCTION  ocATION
INFORMATI ON STAGHOLDERS W = i
= By o= ' OPERATI ONAL MODEL OF THE
MATCHES MODELS
CONSTRUCTI ON Cerrrog] DESICH] AGAINST — BUILDING TO GET ALL
SPECI FI C s LAvERS STRATESY POTENTIAL AUTOMATI C SEARCH OF AVAI LABLE BUI LDI NG DATA
AVAI LABLE TECHNOLOGY AND
| NFORMATI ON PLANTAND SOLUTI ONS, 1
BULDING PO, SERVI CE PROVI DERS TO
1CES ETC.. IMPLEMENT THE SOLUTI ON STEP2
DETAI LED GEOMETRY BULDING e e & STEPS
& ENERGY SPECI FI C ZONES. L= - EL‘;R&"ENT o q : —
I NFORMATI ON o
INTERNAL ZONE SKETCHUP - A SOLUTIONS
TEMPERATURES o8 3.
A 3
MATCHES AGAINST 1, =
EESHE M DE ' RE-CALCULATE MATRI X TO
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Figure 34i Original Exploitation Diagram

The Free tool and Commercial tool both should follow the same structure with the same expected outcor
however the Free tool uses simple models foukation and simple tools for analysis and provides results
that are an indication of the types of interventions and business models that the end user could expl
whereas the Commercial tool now uses the same approach but more sophisticated modedinadyaisd
tools to provide the end user with accuracy of results and a broader range of business models which
suited to their unique situation.



The initial exploitation plan also outlined some potential barriers, benefits to the user and initiatgshoug

and perceptions for both Free and Commercial exploitable outcomes which has been used to drive

creation of the free Web Ul and the commercial product offering. This was invaluable insight to allow us 1
create tools that will be ultimately expldila to a wide audience of end users.

As a result of this initial exercise, a number of further steps were outlined. The first step was the engagem
with the EU Commission Exploitation Strategy Seminar (ESS), which was held in Cuneo lItaly in Septemb
2013. This seminar allowed the consortium to brainstorm the potential exploitation outcomes, identify tf
risks and potential obstacles for exploitation and analyse how to address them. Following this, furth
research into understanding the market, poteotimpetitors and our target audiences was carried out. This
led to an understanding of the customer proposition which UMBRELLA will offer and ensuring that this i
taken into account with respect to the design of the Free and Commercial tools. FiadPypttnership of

the various exploitable outcomes and strategy for exploiting these while ensuring that all partners bene
was outlined and agreed with all partners. This led to a clear exploitation route and strategy for the fir
UMBRELA project outcoes.

Since these meetings and following internal discussions towards the end of the project, we have identifie
third commercial offering, which is a Hybrid version of the software, which will leverage developments
from both the Free and Commercial lmoWe have recently developed within IES an Energy Auditing
Application which is targeted for the SME Energy Management market, i.e. those companies who are doi
simple analysis and reduction in buildings, performing Energy Performance Certificates, Berak
Contracting in the UK (and similar in other countries), if aspects of the development could be coupled wi
this Energy Audit App, this would open up another market for the UMBRELLA product outcomes.

4.2.22 Target Countries for First Phase of Expbitation (Confidential)
We are aware that the energy efficiency market in Europe is on the increase. The European Commiss
(http://ec.europa.eu/energy/publications/doc/2013_pocketbook.pdf) state that:

AThe energy sector | soampetaftitvleen emisl laaards deefv ed roq

Umbrella supports the energy efficiency cause and gives a platform for users to apply and test ene
efficiency solutions (including renewables) on their building(s). Theclpgts below highlightn 100%
increase in the use of renewables between 1995 and 2011, however the renovation rate is still less than
A key capability of Umbrella is being able to simulate renewable technologies and from this informatio
forecast performance in monetary agergy saving terms. Through the integration of business models
which describe how the solutions can then be financed for implementation, this should allow for a grea
uptake of the solutions presented to the end user.

In order to identify which couns should be targeted first for exploitation, research with respect to the
countries which have the largest floor area was carried out. The graphs below highlight which countri
should be addressed first with respect to exploitation, these are badedratidtribution per country and
are:

- Germany
- France

- UK

- ltaly

- Spain



- Poland

These countries will be targeted first and following this, other countries will be added through th
exploitation strategy.

Figure 1A3 - Floor space distribution per country M Residential Non Residential

Source: BPIE survey
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4.2.23 Proposed Customer Proposition{Confidential)

An overview of the UMBRELLA tools, target market, client offering and supply chain is now provided in
Figure10. The3 UMBRELLA tools (Free, Hybrid and Commercial) will all target different building types
as now described in the following Table.

LoD Description

Level 1 | Buildings 1 Residential: This includes all dwellings, detached, sedatached or terraced
houses. lalso includes small apartment buildings without complex controls.

Level 2 | Buildings i Small/Medium Commercial: Commercial buildings with an area less than
10,000n] are considered small/medium. They will be less than 5 stories tall and are leas
tenans. They do not contain a BMS, are cooled with rooftop thermal units, and have old
lighting and telecom equipment in place. They do not have staff dedicated to energy
management but may employ a building manager or offsite facility manager. Large apa
buildings will also be considered in this LoD.

Level 3 | Buildings i Large Commercial: Buildings greater than 10,008mre considered large. The
will be greater than 5 stories in height and have a greater tendency to beoocauq@ed. They
will have a nore complex control infrastructure including networked lighting, security, firg
and most significantly, HVAC controls. They are likely to have rooftop package units thg
supply regions or the entire building with heating and cooling. They are likelw&BMS
with varying degrees of sophistication, networking, and portfolio management.

Level 4 | Buildings 1 Complex Commercial: These are buildings which are considered to have
complex control systems for their energy management. These buildings may hbeady
many existing platforms in place to allow them to control their energy use and are lookir
a single platform to enable better optimisation and Demand Response of all systems. E
include hospitals, large manufacturing facilities, supermarlagsstics facilities etc.

Table 107 Levels of Detail for Building Types

As shown in Figure7, the Free tool targets all building types within these LoD. The Hyrbid tool targets
simpler buildings that in general do not have any metered or collectacbdimay have utility bills or
Automated Meter Readings (AMR). The Commercial tool targets full scale complex commercial building
from large office blocks with full BMS to hospitals, large manufacturing facilities etc. Without the Hybrid
tool, the LoD 1& 2 buildings would only be targeted by the Free tool, which would have resulted in quite &
large target group that we would have not exploited from a commercial perspective.



Level 2 Level 1
Residential

Level 3
Complex Commercial Large Commercial Smple Commercial

Level 4

L

Figure 371 Description of the UMBRELLA Product Offering and Supply Chain
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The Free tool will be available for anyone to use, of any building type or any end user type (e.g. buildir
owner/occupier, building manager, facility manager, SME energy manager etc.), for the Hybrid tool, tf
target market will be the SME energy managerket, i.e. those companies who are carrying out energy
audits, Energy Performance Certificates, the Green Deal in the UK (or similar in other European countrie
for the full scale Commercial tool, the target market will be existing users of Dynamita8on Modelling

tools, i.e. IES existing customers or any potential new customers that wish to convert from some of c
competitor products, e.g. Energy+, DesignBuilder, Transys, etc.

A brief description of each tool is now provided

- The Free tool Vil offer the end user simple analysis gf UMBRALLA TOOLS |
their bw_ldlng, unQerstan@ng the potential for r.etrofl FREETOOL
the ranking of which solution will have the most impa
and a short list of business models and descriptions
could be used for implementing the solatio WEBUI

- The Hybrid tool, will connect with existing Energy
Auditing App from IES; it will build in front of the user
a simple model of their building, using initially the
Design Options and Master Templates. The Agent ¢ DATABASE
then tweak the model while talking withe end user to
alter the geometry and orientation of the building
change some of the design assumptions to incly
better, more realistic profiles of how the building i
performing. The tool will then use the cloud base
simulation scheduler to simatk the design and provide
the client with potential retrofit options for thei
building with an adequate level of energy/carbg
savings and return on investment.

- The Commercial tool will create a full scale 3L
calibrated model of the building, using dédi BUSINESSMODHAL
geometry, taking BMS or metered data and ensur SOLUTIONS
that the model is performing the same as the building
operation. The various different databases and tools
from the UMBRELLA tool (e.g. Genetic Optimise to
examine multiple scenarios and combinatiarisscenarios, DEFT to look at value choice and
weighting of the solutions, the full and detailed Business Model Dataset for implementation, futur
weather files for understanding the impact of climate change etc.).

TABLET APP

SM SCHEDULER

DESGN OPTIONS

MASTER TEMPLATES

MDD ALGORITHM

BUSNESSMODH.S

SM SCHEDULER

CALIBRATED MODH-

QLUMATECHANGERLES

MDD ALGORITHM

LCA IMPACT

GA OPTIMISATION

VALUE CHOICETOOL

BUSNESSMODHES
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_|
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Figure 381 Components of the

Within the Free, Hybrid and Commercialols, the various components that have been developed to create
these tools have been identified as illustrated in Fi§uiehe components are not mutually exclusive, e.g.
some of the tools developed for the Free tool can be used by both the HybridhameiCal tools and each

tool follows the same basic methodology and principles.

It should be noted that there is still development work required to bring all tools from a prototype to
commercial product, and in particular for the Hybrid tool, there bellsignificant development needed,
however this will be put into the commercialisation plan.



4.2.24 1P Ownership of the Exploitable ResultgConfidential)

As illustrated in Figure38each of the components of the UMBRELLA tools which have been developed
have been identified. In addition to this, the ownership and joint ownership of these tools has also be
identified and this is illustrated in Figug8.

UMBRHELA TOOLS

FREETOOL
TABLET APP

SM SCHEDULER

DESGN OPTIONS

bC
o
By
=

DATABASE MASTER TEMPLATES

MDD ALGORITHM

BUSNESSMODH.S

COMMERAAL
CALIBRATED MODEL

CQUIMATECHANGEHLES

LCA IMPACT

LCCIMPACT
DESGN OPTIONS GA OPTIMISATION
VALUE CHOICETOOL

BUSNESSMODH-S

BUSNESSMODH-
SOLUTIONS

IN-USEALGORITHMS

Figure 397 Ownership of UMBRELLA components

It is shown that in most instances various compaarg owned by a single consortium partner, however
there are a few joint ownership agreement that must be put in place, these are between:

1. LGl and UCC for development of the business models

2. |IES and NAPE for integration of the costs database with the ig8iptary LCC tool

3. IES and TCD for development of the Genetic Optimise algorithm and integration of the MDD anc
in-use algorithms directly with the IES software

Discussions regarding these agreements have already begun and are well underway.

The Technolgy Readiness Level of each of thesenponents is now shown in Figure.40he diagram
shows the estimated starting TRL of each component and the now finished TRL of each component. As i
shown, all components that have been developed from UMBRELLAflrasieed at TRL7 and up.

Please note that the components which are at TRL9 are those which are proprietary and are already exis
and will be used to exploit the UMBRELLA products to their fullest potential, as such they are also show
here.
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Figure40il denti fied TRLO&6s of the Various UMBRELLA

Figure 40 illustrates the success of UMBRELLA to develop prototypes which are ready now for
commercialisation, however it also illustrates that further work is required for those components withi
TRL7 and TRL8 to bring them to a commercialised product. This is mainly bug fixingy development

to integrate e components within the overall software architecture, development to create the Hybrid tot
using the UMBRELLA components and testing arftheenent of the solutions in the real world. We plan to
use known beta testers and preferred customers to aid us with this refinement between the end of the pr
and the launch of the final tool.

4.2.25 Sales StrategyConfidential)

Now that the 3 pragcts which we will bring to market have been identified, discussions have taken plac
between the consortium members as to how we will sell these products and ensure that partners will ber
without a complicated licence/royalty type agreement structure.

It has been decided that the Free tool will be exploited by IES. This will be done at cost to IES as there
fees associated with hosting the Free tool on a server and using space to run a simulation each time, i.e.
simulation run will cost a nomal fee. IES have agreed to bear the cost of the running of the Free tool a
long as STAM and Solintel pass over the Web Ul and Database for no financial return. As such, tl
following offering will be put in place for the free tool:



WEB
ONLINEWEB TOOL REE PREMIUM WHO BENEATS?

Accessto Web Ul
No charge, therefore no return.

, IESas exploitation partner, will
Analysisfor up to 5 Scenarios ", bear the costs of hosting the
website and as such it will cost
them to run this service.

Basic Business Models for up to 5 Scenarios

Analysis for further Scenarios (Pay per Smulation) od ' Any money received from the
Web Premium will go directly

. . . 2 towards hosting and maintaining
Analysis for further Business Models (Pay per Smulation) od the site on a commerdial server.

Table 117 Proposed $ructure for Sales of the Free Tool

The tool will be offered for free for up to 5 simulation scenarios, however should a user wish to run mol
simulations for more buildings, they may purchase a Web Premium account. This web premium accol
wi || bepea Sspayl ati on’ model , roughly €0.60 pert
towards costs of hosting the free tool on the server. It is envisaged that the Free tool will still run at a Ic
even with this structure in place.

The Free tool wilkrun for a trial period of 1 year. The costs required to run the tool, the number of users an
the number of users signed up to the web premium account will be examined. It will also be examin:
whether or not the Free tool has been successful at engegthgisers to use the Commercial tool.
Following this trial period, it will be decided if the Free tool will continue to run or not. If it is continued to
run, further developments and improvements will be made along with investigations as to how thel Free
could potentially make money, e.g. link to service/technology providers to promote their products throug
the free tool for a fee. These further developments will take both time and money to put in place and as s
a commercial decision by IES whetito develop it further will be taken.

The route to market for both the Hybrid and Commercial tools is now illustrated as follows:

SALE OF SOFTWARE GOES BAGK
TO THE CONSORTIUM ASPER
AGENT ENGAGES LICENCE AGREEMENTS
DIRECTLY WITH e
THEEND USR I 1|
|
|ESBENGAGE DIRECTLY AGENT CHOOSESWHICH | I
WITH UMBRELLA PACKAGE AND EXTRAS
AGENTS UMBRELLA THEY WANT SOFTWARE LIGENCE EXTRAS
_— ————» | (AATNUM, GO, | - | (FULLCOMMEROAL
AGENT SLVER ORBRONZE) ONLY)
BUSNESSMODEL
TECHNICAL
___________________________ TRAINING
< ° (MTAT&TO% + (MANDATORY IF
IES SHECTED)
TRAINING AND MAINTENANCE
FEES GO BACK TO IESWHO ARE
FLGiCONSULTING PROVIDING THESE SERACES MAINTENANCE
€———— o PACKAGE
(OPTIONAL)

Figure 417 UMBRELLA Route to Market

IES will be the main exploitation partner. All consortium members (including IES tieevoption to be an
UMBRELLA Agent and exploit the software across the EU. The Agent will purchase a licence for the
software from the Bronze, Gold, Silver, Platinum options presented (either Hybrid or Commercial). Eac



corresponding partner(s) who owtheir part of that package will receive a return from the sale (note that
costs of each package are still to be decided).

For the commercial tool, it is then up to the Agent to decide, which optional extras, they wish to purchase
offer to their clientbase. This will be based on the business of the Agent, how much they think their client
will want, what they wish to offer them etc. Each corresponding partner(s) who owns that optional extra w
then receive a direct fee from the UMBRELLA Agent for néhe tool/database.

This structure ensures that there will only be licence/royalty agreements between those partners identil
who own joint IP and this licence agreement is private and up to them to arrange/agree. For the sale of
software itsdl there will not be a royalty paid back to all partners for each sale, it will only be the costs
associated with the different levels of offering (Bronze, Silver Gold etc.) or the Optional Extras which wil
be a direct payment to the partner(s) owning kel of offering. This structure/offering is now shown in
the following tables.

Finally, IES and LGI will also provide training (this is mandatory for all of IES proprietary software tools
and we would like to keep this here also as this ensures Higyoqof the output) for both the technical
software and business model database to the Agents at a cost. There will then also be an optic
maintenance and support package which the Agent can choose to purchase if they so wish.

Once the UMBRELLA Agenhas selected and purchased their software and received their training, they al
then free to liaise directly with the end user to provide the service within their capabilities.

HYBRID COMMERGAL TOOL BRONZE SLVER GOLD | PLATINUM WHO BENEATS?

Purchase of the App

IESand TCD for Development,
Unlimited Update, Maintenance and
Support

Upto50 | Upto100| Upto 300

Qredit Based Service for Running Smulations (per month) | . ; . . . -
& SENES 93 ® i) simulations| simulations simulations

| @B a ¢Al yR5h @ PNIASNG/ 2dyTNSa (user

choice) 1 country | 2 countries 3 countries Al

LGl and UCCfor Development,

Access to the Business Model Database Optional | Optional | Optional | Optional and Updates

Table 127 Proposed Structure for Sales of the Hybrid Tool



FULL COMMERCAL TOOL BRONZE SLVER GOLD EXTRAS WHO BENEATS?

Purchase of the Base Software (DSVI/ calibrated model) IESfor Use of Proprietary Software

and Development of New Software

Basic Results Fle for Building Analysis (single scenarios) " N o as part of UMBRELLA
Genetic Optimise of Results for Multiple Scenarios and { { IESand TCD for Development of
Scenario Combinations v GA Algorithms and Integration

IESfor Development of the DEFT

Value Choice Tool for Analysis Comparison and Weighting Tool for Value Choice

End of Life Solutions 4 Part of Gold Package as additional
USP, no payback necessary

Detailed Business Model Analysis for Implementation [Esie” P gElE s E0iE BEnt

NAPEfor Costs Database
Life Gycle Costing IESfor Use of Proprietary Software
. . DAPPfor Development of
Life Gycle Analysis Detabase
Future Weather Files BATH for Development of Weather
Fles
N R ¢ | TCDfor Development of the In-Use
In-Use Optimisation of Algorithm

Table 137 Proposed Structure for Sales of the Commercial Tool

4.2.26 Prototype to Product Strategy(Confidential)

Currently the three tools are at prototype stage, TRL7 and TRL8. As such, there is still development tt
will be needed to bring these tools to TRL9 &dwld in the market. This is briefly outlined as follows:

1. Free tool

a. Update the Web Ul to suit the proposed Re: Form branding and also make it more appealal

as a commercial product

b. Merge the Web Ul, database and sim scheduler onto the one platforentiguthey are

three separate platforms created by IES, Solintel and STAM)
c. Bug Fixing

d. Further customer feedback and changes as a result of the WP7 activities and reports

2. Hybrid Tool
a. Integrate with IES energy auditing app

b. Create function to modify the Mast€emplate geometry file using the app to better represent

the building geometry

c. Integrate with IES Rough Cut Profiling technology to understand the behaviour of the

building better and modify the Design Options to reflect reals@ building behaviour

d. Integrate the MDD algorithm (TCD) to create a simplified value choice tool for the app

3. Commercial Tool
a. Polishing of Value Choice Tool, small functionality to be added

b. More rigorous testing of Optimise (using Genetic Algorithm) coupled with the Value Choice

Tool and Bug Fixing
Beta testing and feedback from commercial users
d. Final Branding and Marketing

o
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Figure 427 Commercialisation Strategy

Currently the least amount of effort required to bring each of the above tools from a prototype to a produc
the Commercial Tool. As such, this will be where the commercialisation will first focus. The Free tool will
undergo some minor changes forbmanding but it will remain as it is for a trial period (time to be
determined, 6.2 months). Based on the use of thieeFtool during the trial period, a decision regarding
further work will then be made. The commercial tool will be launched regardless as it does not rely on tl
Free tool, it only exploits it. The most amount of work to be completed is for the Hybridhove¢ver we

see this as having a large commercial impact and therefore dedicated development time walside $et

it. A short strategy for the commercialisation period following the end of the project is now illustrated ir
Figure9.

This is the shadest timeframe that we envisage, however overall all it is likely to be between 6 and 1:
months before the Commercial Tool is released. Development work on the Hybrid tool will begin in earl
2016, however as this will involve new development to integvatious tools together, we cannot estimate
time to completion before we write a requirements specification. They Hybrid tool will be an added bont
of the UMBRELLA project, leveraging components developed. Realistically, the aim will be to complete
theHybrid tool by the end of 2016 with a launch in 2017.

4.2.27 Conclusion to the Exploitation Strategy

The UMBRELLA project has resulted in two very clear prototype products and a third potential produc
which will leverage many of the developments frdme project. The first prototype to be brought to full
commercialisation will be the Commercial Tool. There are two reasons for this: (i) it has the least amount
work to be completed as a commercial product; (ii) it is a commercial tool which wikderee of revenue

and is therefore a higher priority. That is not to say that the Free tool is not important, as it is a market en
point for the Commercial tool and therefore development time will be assigned to it also. However, there
some work tdbe done to transfer the Web Ul, database and simulation scheduler to a single platform a



also rebrand the site and make it more appealing to end users; as such, a trial period of the Web Ul a
stands will be put in place to better gauge the intdogsthe Free tool and its power as a lead in for the
Commercial Tool. Following a trial period-@ months), a decision regarding further development work
will be taken. For the proposed Hybrid tool, a requirements specification will be written ahdr fur
development to leverage various components from the UMBRELLA project to create a tool which targets
large market of building types will be put in place. The nteggsare now outlined in Tabld:

Description of Work Q3 Q4 Q1 Q2 Beyond
2015 | 2015 | 2016 | 2016 | Q2 2016

Put in place a development plan for the work to be dor
bring each of the 3 products to commercialisation

Prioritise the work so that the software can be sold as so
possible and on a phased basis (i.e. new versions with
features added over a phased basis)

Create Case Studies based on the 4 demonstration sites

Put in place the licence agreements with the partners
own joint IP (i.e. IES and TCD, LGI and UCC, IES 4
NAPE)

Agree the price structureei the core software, the vario
package offerings and the optional extras

Agree who will be the first UMBRELLA Agents from th
current consortium partners

Create branding material

Create marketing material

Create other Case Stedifor Marketing Purposes

Brief IES Business Development Managers to sell
software to existing and new clients

Create sales targets

Advertise and add other UMBRELLA Agents from t
existing pool of IES clients

Offer the potentia for UMBRELLA Agents in other
countries

Add other countries to the Design Options (as needed)

Add other countries to the Future Weather Files (as need

Development to bring tool from prototype to product

Table 147 Next Steps forCommercialisation



As a consortium we fell that we have developed a software which has a unique place in the market. Th
are no tools out there currently that integrate technical assessment of buildings to understand best desic
retrofit options withthe business models for how the argr can easily and practically implement these
options in real life.

The consortium is committed to exploiting the UMBRELLA project results and carrying out the necessar
development and steps to go from a prototype tcommercial product. IES as exploitation partner are
committed to making this happen. Watch this space!



Section A (public)

This section includes two templates

A Template Al: List of all scientific (peer reviewed) publications relating to tlegfound of the project.

A Template A2: List of all dissemination activities (publications, conferences, workshops, web sites/applications, pessiyEeasarticles published
in the popular press, videos, media briefings, presentations, exmshiti@sis, interviews, films, TV clips, posters).

These tables are cumulative, which means that they should always show all publications and activities from the bediafiegthatend of the project.
Updates are possible at any time.

TEMPLATE Al: LIST OF SCIENTIFIC (PEER REVIEWED) PUBLICATIONS, STARTING WITH THE MOST IMPORTANT ONES

Is/Will ope
. Title of thee  Number, — access
: Main - : Place of | Year of | Relevant Permanent idéers .
NO. Title periodical @ date or | Publishel - . ) : provided t(
author . publicationy publication pages (if available) .
the series| frequency this
publication
Materials and
processes for|
Building energy efficiency: § Dunphy energy: http://www.formatex.info/e
1 | value approach for modellin Morrissey, communicatir January 2013 A:Mendez Bad_apz, 2013 pp. 649657 | gymaterialsbook/book/649 yes
! . current Vilas Spain
retrofit materials supply cha) MacSweene 657.pdf
research and
technological
developments
Identification and Dunphy, N Istanbul, http://www.academia.edu
2 characterisation of the actof Morrissey, 16"ERSCP | June 2013 ERSCP Turkey 2013 4350/1dentification_and_c yes

4 A permanent identifier should be a persistent link to the published version full text if open access or abstractsfpayigleriview) or to the final manuscript accepted for publication (link to drticle
repository).

5Open Access is defined as free of charge access for anyomeevizet. Please answayes' if the open access to the publication is already established and also if the embargo period for open access is not yet
over but you intend tostablish open access afterwards.



involved in the energy efficif MacSweene acterisation_of_the_actorg
building market volved_in_the_energy_eff
nt_building_market
organ, | 58 R
UMBRELLA Project 9an. | _EeBPPP | August2013 | Hughes, | LondonUK | 2013 p. 44 —technologiesipdy o .o
Melvin Proiect Revie Al b-pppprojecteview2010
) P 20112012_en.pdf
Advanced
Retrofitting solutions for futy Kerrigan, Retrofitting September 2013
buildigs Melvin Solutions for | 2013
Buildings
e oMoy, | ST ] S g
_ gs: Dunphy, perty ' Hy P 2014 pp. 396114 | m/doi/abs/10.1108/38%F | no
Capturing Adddlue of Investment | 2014 Publishing
. MacSweene . - 20140008
Retrofit and Finance Limited
UMBRELLABusiness Model
Innovation for High Battista, Smart Ener Smart
Performance Buildings Musso, Ex0o 2014 9 October 2014 | Energy Veronaltaly | 2014 yes
Supported by Whole Life Barbagelata P Expo
Optimisation
CSSTIAAHS http://www.researchgate.n
Developing a Sustainable | Dunphy, ublication/269103645 De
Housing Marketplace: New| Boo congress on Funchal ping_A_Sustainable_Hous
. o ' . | Housing December 201 IAHS ' 2014 - = — " vyes
business Models to Optimis| Dallamaggio . Portugal _Marketplace_New_Busin
. . Sustainable o
Value Generation from Retn e, Morrissey| Housin _Models_To_Optimise_Va
9 . Generation_From_Retro
Construction - - -
40th IAHS
Boo World http://www.reselagate.net/|
How innovative business Dallélma id Congress on Funchal ublication/269103720_Ho
models can boost the energ 99 Housing December 201 IAHS ' 2014 nnovative_Business_Mod| yes
- . e, Dunphy, . Portugal
efficient buildings market . Sustainable Can_Boost_The_Energy |
Morrissey . . -
Housing cient_Buildings_Market
Construction
Optimization of Constructiol Optimization ¢ http://www.researchgate.n
Supply Chains for Greenhol Dunphy, Supply Chain March 2015 | IGI Global Hershey, PA 2015 pp. 2810 ubl!cat|0n/27431007§_0p no
. Morrissey | Management (USA) zation_of Construction_S
Gas Reduction . -
in y_Chains_for_Greenhous




Conemporary as_Reduction
Organizations
Development of a Procedur
Analyze Customed Ch o _. Journal of . .
.| Dinh, B IACSIT , http: . t.
10 | Renewable Energy Heating nn, Sasu Clean Energy| March 2015 €S S!ngapore 2015 pp. 313816 p:/fwww.jocet.org/papet yes
e .. 7| Kennedy . Press Singapore 14HKO003.pdf
Technologies: Application ir Technologies
Ireland
An MPC Basébntrol Staino, Aird
. ] ’ t taff hir| Staff hi
11 | Strategy for the Findhorn | Kerrigan, UPEC 2015 September Sta (.)I’dS.II’ Staffordshire 2015 no
. 2015 e University UK
Ecovillage Basu
Comparison of Conventiong . .
12 | and Economic MPC in Sma| Staino, Bas| UFEC 2015 | SePtember | Staffordshir Staffordshire, ) - no
) L j 2015 e University UK
Grid Applications (Paper n.z
Comparison of Conventiong . .
13 | and Economic MPC in Sma| Staino, Bas| UPEC 2015 | ScPtember | Staffordshir Staffordshire, ) - no
. S 2015 e University UK
Grid Applications (Paper n.
TEMPLATE A2: LIST OF DISSEMINATION ACTIVITIES
Type of | Main . . . Size of | Countries
NO. y.p. . Title Date/Perio Place Type of audieric] .
activitiess | leader audiencel addresse(
UMBRELL#usiness Model Innovation foj fLeading Environmental Scientific Communi
1 | Flyers ucc High Performance Buildings Suppgrted | April 2013 Innovati%n in Euragublin, Irelan| Industry, Other > 50 EU
Whole Life Optimisation 9 ! y:
UMBRELLMusiness Model Innovation fol . _ . S .
2 | Other NAPE | High Performance Buildings Supported b| May 2013 ﬁSprm_g School of Building Playsi( Scientific Communi > 30 EU
. S Jelenia Gora, Poland Industry
Whole Life Omiisatioh

6

A drop down list allows choosing the dissemination activityblications, conferences, workshops, web, press releases, flyers, articles published in the popular press, videos, media briefing:

presentations, exhibitios, thesis, interviews, films, TV clips, post&gher.

" A drop down list allows choosing the type of public: Scientific Community (higher education, Research), Industry, Ciyil Bolidy makers, Media©ther(*multiple choicesis possiblg.




UMBRELL®Business Model Innovation fol

firfhermomodaization 2043

Scientific Communi

3 | Other NAPE | High Per.formarllcg Bg|ld|ngs Supported b| May 2013 Warsaw, Poland Industry > 30 EU
Whole Life Optimisaiion
UMBRELLMusiness Model Innovation fol Scientific Communi
4 | Other LGI High Performance Buildings Supported b| June 2013 | iCESB13 Prague, Czech Republ >30 EU
. o Industry
Whole Life Optimisaiion
UMBRELLMusiness Model Innovation fol finnovation in energy efficient N .
. . o _ Scientiéi Community
5 | Other LGI High Performance Buildings Supported b| June 2013 | buildings and districts for smart & > 30 EU
. Lo . R . Industry
Whole Life Optimisaiion environmedBrussels, Belgium
6 | Presentation| UCC !denuﬁoayon and charactgr_|sat|on_of_ the ¢ June 2013 | filB"ERSCAH Istanbul, Turkey Scientific Communi > 30 EU
involved in the energy efficient building m Industry
UMBRELLMusness Model Innovation for Scientific Communi
7 | Other LGI High Performance Buildings Supported b| October 2013 fiGreencityMarné la Vallée, Fran > 30 EU
. L Industry
Whole Life Optimisaiion
UMBRELL®usiness Model Innovation fol
. . NCERT fere I ientifi i
8 | Other LGI High Performance BugsiSupported by October 2013 g:elo iu(;\n O conferenBeussels, I‘?‘Zﬁg:: ic Communi > 30 EU
Whole Life Optimisaiion g y
9 | presentation| NAPE Ho_w.to reduce the maintenance cost of tt October 2014 fForum of public facility manager Industry, Other > 20 EU
building Warsaw, Poland
UMBRELL®usiness Model Innovation fol L . S :
10 | Other LGI High Performance Buildings Supported b ggi/;:mber EJr:riF;SBCI Fall SymposiRaris, ﬁgﬁg::ﬁc Communi > 30 EU
Whole Life Optimisaiion y
UMBRELL®usiness Model Innovation fol November Scientific Communi
11 | Other LGI High Performance Buildings Supported b fBatimaj Paris Villepinte, France > 30 EU
. Lo 2013 Industry
Whole Life Optimisaiion
Potential for disconnect betweasgyen Februar f24h Irish Environmental Scientific Communi
12 | Poster ucc efficiency and carbon emissions in buildir 2014 y ResearchedSolloquium, ENVIRQ Industr > 50 EU
retrofit projects 2014 Dublin, Ireland y
UMBRELLABusiness Model Innovation fo ~ . . S .
13 | Other LGI High Performance Buildings Supported b February PAGRION Disrupt 100, Scientific Communi > 30 EU
. L 2014 France Industry
Whole Life Optimisation
UMBRELLABusiness Model Innovation fo Scientific Communi
14 | Other EXE High Performance Buildings Supported b| March 2014 | fEcoBuilglLondon, UK > 30 EU
. o Industry
Whold.ife Optimisation
UMBRELLABusiness Model Innovation fo ~ s .
15 | Other SOL High Performance Buildings Supported b| April 2014 rI;eIIE Er‘r? A Annual Cgd ﬁgiggﬁc Communi > 30 EU
Whole Life Optimisation g y
16 | Workshop IES UMBRELLABusiness Model Innovation fo April 2014 Al ndustri al Te q Scientific Communil > 30 EU




High Performance Buildings Supported b
Whole Life Optimisation

Athens, Greece

Industry

UMBRELLABusiness Model Innovation fo

AECHPB Confer en

Scientific Communi

17 | Poster STAM | High Performance Buildings Supported b| June 2014 . > 100 EU
. o Belgium Industry
Whole Life Optimisation
18 | Presentation| NAPE Ho.wlto redutee maintenance cost of the June 2014 AForum of publi Industry, Other > 20 EU
building Warsaw, Poland
UMBRELLA fiBusiness
. . iAiSAMRTGREEN 201 ientifi [
19 | Other TCD High Performance Buildings Supported b| July 2014 N . G S 0 Scientific Communi > 30 EU,Far East
. . Thailand Industry
Whol e Life Opti mis:i
UMBRELLABusiness Model Innovation fo ASustainable P Scientific Communi
20 | Flyers STAM | High Performance Buildings Supported b| October 2014 France Industry, Civil Socig > 100 EU
Whole Life Optimisation Policy makers, Othg
FSmart Ener g Scientific Communi
21 | Other STAM | UMBRELLA Booth October 2014 ital gy Industry, Civil Socig > 100 EU
y Policy makers, Othg
UMBRELLA Business Model Innovation fo FSmart Ener g Scientific Communi
22 | Flyers STAM | High Performance Buildings Supported b| October 2014 ital gy Industry, Civil Socig > 100 EU
Whole Life Optimisation y Policy makers, Othg
UMBRELLABusiness Model Innovation fo FSmart Ener E Scientific Communi
23 | Poster STAM | High Performance Buildings Supported b| October 2014 ital gy Industry, Civil Socig > 100 EU
Whole Life Optimisation y Policy makers, Othg
UMBRELLABusiness Model Innovation fo FSmart Ener E Scientific Communi
24 | Workshop STAM | High Performance Buildings Supported b| October 2014 ital gy Industry, Civil Socig > 20 EU
Whole Life Optimisation y Policy makers, Othg
Developing3ustainable Housing Marketp N Scientific Communi
25 | Presentation| UCC New business Models to Optimise Value December | Al 4 MHS_ World\Congress on Industry, Civil Socig > 30 EU
. ) 2014 Housingo, Funch .
Generation from Retrofit Policy makers, Othg
. . . ~ Scientific Communi
26 | presention | LGI How mnov_apve bu.sm.ess models can boq December | fi AN@\HS_ World‘Congress on Industry, Civil Socid > 30 EU
energy efficient buildings market 2014 Housi ngo, Funch .
Policy makers, Othg
UMBRELA- Business Model Innovation fo ~ . S . .
27 | Flyers STAM | High Performance Buildings Supported b| March 2015 ABahrain -(Bo\vetrnment Scientific Communi > 50 EU, Middle
. L Forum 20150, S g Industry East
Whole Life Optimisation
UMBRHLA- Business Model Innovation fo AFacility & Pr g Scientific Communi
28 | Presentation| NAPE | High Performance Buildings Supported b| August 2015|s af e and e c o n o1 Industry, Civil Socig > 20 EU
Whole Life Optimisation Warsaw, Poland Other
29 | Poster NAPE | UMBRELLABusiness Model Innovation fof August2015|iFaci | i ty & Pr d Scientific Communil > 30 EU




High Performance Buildings Supported b saf e and ec on o Industry, Civil Socig
Whole Life Optimisation Warsaw, Poland Other
UMBRELLABusiness Model Innovation fg AMed Green For Scientific Communi EU,
30 | Presentation| STAM | High Performance Buildings Supported b| August 2015 Industry, Civil Socig > 20 Mediterranei
. o Italy .
Whole Life Optimisation Other n Countries
Scientific Communi
31 | Presentation| Tcp | AN MPC Based Control Strategy forthe | September | e - o015 staffordshire, UK | Industry, Civil Socid > 20 EU
Findhorn Ecovillage 2015
Other
Comparison of ConventiaréhEzonomic September Scientific Communi
32 | Presentation| TCD P . T P UPEC 2015, Staffordshire, UK | Industry, Civil Socig > 20 EU
MPC in Smart Grid Applications 2015 Other
UMBRELLABusiness Model Innovation fo September | fiConstruction o Scientific Communi
33 | Presentation| IES High Performance Buildings Supported b 20?5 Stirling. UK T Industry, Civil Socig > 30 EU
WholdLife Optimisation g Other
UMBRELLA ABusiness September | ASustainabl e PIScientificCommuni
34 | Poster STAM | High Performance Buildings Supported b 20?5 ital Industry, Civil Socig > 100 EU
Whole Life Optima t i o n 0O y Other
UMBRELLABusiness Model Innovation fo September | fiSustainabl e Pl Scientific Communi
35 | Flyers STAM | High Performance Buildings Supported b 201p5 ital Industry, Civil Socig > 100 EU
Whole Life Optimisation y Other
UMBRELLABusiness Model Innovation fo September | fiSasnabl e Pl acd Scientific Communi
36 | Presentation| STAM | High Performance Buildings Supported b 201p5 ital Industry, Civil Socig > 30 EU
Whole Life Optimisation y Other
. - ~ . Scientific Communi
37 | Workshop STAM Dep@on support tools to optimize energy September |A Sust ai nabl e PI Indistry, Civil Societ > 30 EU
buildings 2015 Italy
Other
Re:form reduce energy consumption in y¢ September |A SET PI ano L ux Scientific Communi
38 | Poster LGI 10 9y P ¥y oep ! Industry, Policy | > 100 EU
building 2015 Luxembourg

makers




Section B (Confidentiaf or public: confidential information to be marked clearly)
Part B1

The applications for patents, trademarks, registered designs, etc. shall be listed according to the template B1 paftigaded here
The list should, specify at least one unique identifier e.gofigan Patent application reference. For patent applications, only if applicable, contributions 1

standards should be specified. This table is cumulative, which means that it should always show all applications fromitigeuseid) after the end of ¢h
project.

TEMPLATE B1: LIST OF APPLICATIONS FOR PATENTS, TRADEMARKS, REGISTERED DESIGNS, ETC.

Confidential Foreseen
Click on embargo date
YES/NO dd/mm/yyyy Application
reference(s) | Subject or title of applina

(e.g. EP12345|

Type of IP
Right&

Applicant (s) (as on the application)

8 Noteto be confused with tHeEU CONFIDENTIAL” classification for some security research projects.

°A drop down list allows choosing the typelBfrights: Patents, Trademarks, Registered designs, Utility models, Others.



Part B2

Please complete the table hereafter:

Type of Desccr)lfptlon Con'fldentlal Foreseen Exploitable Timetable, Patents or Owner & Other
Exploitable loitabl Click on embargo product(s) or Sectpr(s) Ofll commercial or other.IPF\-’ Beneficiary(s)
Foregroundlo fc:(rzgrloinz YES/NO date measure(s) application any other use exploitation involved
dd/mmyyyy (licences)
Ex: New
supercond MRI equipment | 1. Medical 2008 A materials Beneficiary X (owner)
uctive Nb- 2. Industrial 2010 patent is Beneficiary Y,
Ti alloy inspection planned for Beneficiary Z, Poss.
2006 licensing to equipment
manuf. ABC
Commercial The YES Q3Q4 Software Architectural, n/a n/a IES
Exploitation of UMBRELL 2016 Engineering and LGI
R&D Results A Free Construction uccC
Toolset via Industry DAPP
the online STAM
dynamic TCD
web portal Solintel
NAPE
E++
BATH
Commercial Full YES Q3Q4 Software Architectural, n/a n/a IES
Exploitation of UMBRELL 2016 Engineering and DAPP
R&D Results A Toolset Construction STAM
Industry TCD
BATH
Commercial Datasetof | YES Q3-Q4 Dataset Architectural, n/a n/a LGI
Exploitation of New 2016 Engineering and ucc
R&D Results Business Construction

19 A drop down list allows choosiniipe type of foreground: General advancement of knowledge, Commercial exploitation of R&D results, Exploitation of R&Diaestaltsiards, exploitation of results

through EU policies, exploitation of results through (social) innovation.
11 A drop down lis allows choosing the type sector (NACE nomenclatuttef}tp://ec.europa.eu/competition/mergers/cases/index/nace_all.html



http://ec.europa.eu/competition/mergers/cases/index/nace_all.html

Type of Desc(r)lfptlon Con_fldenual Foreseen Exploitable Timetable, Patents or Owner & Other
Exploitable loitabl Click on embargo product(s) or Sectgr(s) Ofll commercial or other.IPR" Beneficiary(s)
Foreground10 f(;(rz Orloinz YES/NO date measure(s) application any other use exploitation involved
9 dd/mmyyyy (licences)
Models for Industry
the next
generation
of energy
efficient
buildings
Commercial Energy YES Q3Q4 Dataset Architectural, n/a n/a IES
Exploitation of Efficiency 2016 Engineering and STAM
R&D Results Dataset Construction NAPE
Industry
Commercial End of Life | YES Q3-Q4 Dataset Architectural, n/a n/a DAPP
Exploitation of Solution Set 2016 Engineering and
R&D Results Construction
Industry
Commercial MDD and YES Q3Q4 Algorithms Architectural, n/a n/a TCD
Exploitation of In-USe 2016 Engineering and
R&D Results Algorithms Construction
Industry
Commercial The YES Q3Q4 Software Architectural, n/a n/a IES
Exploitation of UMBRELL 2016 Engineering and Solintel
R&D Results A Interface Construction STAM
Industry NAPE
E++
LGI
Commercial Future YES Q3-Q4 Dataset Architectural, n/a n/a BATH
Exploitation of Climate 2016 Engineering and
R&D Results Dataset Construction

Industry

In addition to the table, please provide a text to explain the exploitable foreground, in particular:

)l
)l

Its purpose

How the foreground might be exploited, when and by whom




i IPR exploitable mesures taken or intended
1 Further research necessary, if any
1 Potential/expected impact (quantify where possible)



4.3 Report on societal implications

Replies to the following questions will assist the Commission to obtain statistics and indicators @h socie
and socieeconomic issues addressed by projects. The questions are arranged in a number of key themes
well as producing certain statistics, the replies will also help identify those projects that have shown a re
engagement with wider societal iesy and thereby identify interesting approaches to these issues and be

practices. The replies for individual projects will not be made public.

A  General Information (completed automatically whe@rant Agreement numbeis
entered.

Grant Agreement Numbe: [ 314343

Title of Project:

[ Business Model Innovation for High Performance Buildings

Name and Title of Coordinator: [ Integrated Environmental Solutions (IES)

B Ethics

1. Did your project undergo an EthicsReview (and/or Screening)?

1 If Yes: have you described the progress of compliance with the relevant

No
Review/Screening Requirements in the frame of the periodic/final project reports?
Special Reminder: the progress of compliance with the Ethics W&deeening Requirements should
described in the Period/Final Project Reports under the Sectionda/@rR Progress and Achievemeénts
2. Please indicate whether your project involved any of the following issues (tickk No

box) :

RESEARCH ON HUMANS

Did the project involve children?

Did the project involve patients?

Did the project involve persons not able to give consent?

Did the project involve adult healthy volunteers?

Did the project involve Human genetic material?

Did the projet involve Human biological samples?

A=A =a|=a=a = =0

Did the project involve Human data collection?

RESEARCH ON HUMAN EMBRYO /FOETUS

Did the project involve Human Embryos?

Did the project involve Human Foetal Tissue / Cells?

Did the project involve Human Embryorfgtem Cells (hESCs)?

Did the project on human Embryonic Stem Cells involve cells in culture?

A=A =a|=a=

Did the project on human Embryonic Stem Cells involve the derivation of cells from Embryos?

PRIVACY

1 Did the project involve processing of genetic informatior personal data (eg. health, sex
lifestyle, ethnicity, political opinion, religious or philosophical conviction)?

1 Did the project involve tracking the location or observation of people?

RESEARCH ON ANIMALS

1 Did the project involve research on amails?

1 Were those animals transgenic small laboratory animals?




1 Were those animals transgenic farm animals?

1  Were those animals cloned farm animals?

1 Were those animals ndruman primates?

RESEARCH INVOLVING DEVELOPING COUNTRIES

1 Did the project inelve the use of local resources (genetic, animal, plant etc)?

1 Was the project of benefit to local community (capacity building, access to healthcare, educ

etc)?
DuAL UsE
1 Research having direct military use 0 Yes 0 No
1 Research having the potaitfor terrorist abuse
C Workforce Statistics
3. Workforce statistics for the project: Please indicate in the table below the number of
people who worked on the project (on a headcount basis).
Type of Position Number of Women Number of Men
Scientific Coordinator 2 2
Work package leaders 2 3
Experienced researchers (i.e. PhD holders) 4 6
PhD Students 0 0
Other 19 22
4.  How many additional researchers (in companies and universities) were 6

recruited specifically for this project?

Of which, indicate the number of men:




D Gender Aspects
5. Did you carry out specific Gender Equality Actions under the projec? ! Yes
a No
6.  Which of the following actions did you carry out and how effective were they?
Not at all Very
effective effective
C Design and implement an equal opportunity policy 111 11
C  Settargets to achieve a gender balance in the workforce 1+ 1 1 1 1
C  Organise conferences and workshops on gender 11111
C  Actions to improve workife balance 1111 1
1 Other:

7. Was there a gender dimension associated with the research content. wherever people were
the focus of the research as, for example, consumers, users, patients or in trials, was the issue of gender
considered and adressed?

1 Yes please specify |
3 No

E Synergies with Science Education

8. Did your project involve working with students and/or school pupils (e.g. open days,
participation in science festivals and events, prizes/competitions or joiprojects)?

1 Yes please specify | |
3 No

9. Did the project generate any science education material (e.g. kits, websites, explanatory

booklets, DVDs)?
a Yes please specify | Publications |
1 No
F Interdisciplinarity
10.  Which disciplines (see list below) are involved in your project?
1 2.1*%
1 5.4 1 ‘ Associated disciplinté:
G Engaging with Civil society and policy makers
lla Did your project engage with societal actors beyond the research a Yes
community? (if ?Nog go to Question 14) ' No
11b If yes, did you engage with citizens (citizer@gpanels / juries) or organised civil society

(NGOs, patient®groups etc.)?
1 No
3  Yes indetermining what research should be performed
1 Yes- in implementing the research

12|nsert number from list below (Frascati Manual)




1 Yes, in communicating /disseminating / using the results of the project

11c In doing so, did your project involve actors whose role is mainly to
organise the dialogue with citizens and organised civil society (e.g.
professional mediator; communication comgany, science museums)?

Yes
No

12. Did you engage with government / public bodies or policy makers (including international

organisations)

1 No

3  Yesinframing the research agenda

1 Yes- in implementing the research agenda

1 Yes, in communicating /dissemiitag / using the results of the project

13a Will the project generate outputs (expertise or scientific advice) which could be used by

policy makers?

1 Yes—as aprimary objective (please indicate areas belmultiple answers possible)
a Yes—as asecondaryobjective (please indicate areas belowultiple answer possible)

1 No

13b If Yes, in which fields?

Agriculture

Audiovisual and Medai
Budget

Competition

Consumers

Culture

Customs
Developmen&conomic and
Monetary Affairs
Education, Training, Youth
Employment and Social Affairs

Energy

Enlargement

Enterprise

Environment

External Relations

External Trade

Fisheries and Maritime Affairs
Food Safety

Foreign and Security Policy
Fraud

Humanitarian aid

Human rights
Information Society
Institutional affairs
Internal Market

Justice, freedom and security
Public Health

Regional Policy
Researctand Innovation
Space

Taxation

Transport



http://europa.eu/pol/agr/index_en.htm
http://europa.eu/pol/av/index_en.htm
http://europa.eu/pol/financ/index_en.htm
http://europa.eu/pol/comp/index_en.htm
http://europa.eu/pol/cons/index_en.htm
http://europa.eu/pol/cult/index_en.htm
http://europa.eu/pol/cust/index_en.htm
http://europa.eu/pol/dev/index_en.htm
http://europa.eu/pol/emu/index_en.htm
http://europa.eu/pol/emu/index_en.htm
http://europa.eu/pol/educ/index_en.htm
http://europa.eu/pol/socio/index_en.htm
http://europa.eu/pol/ener/index_en.htm
http://europa.eu/pol/enlarg/index_en.htm
http://europa.eu/pol/enter/index_en.htm
http://europa.eu/pol/env/index_en.htm
http://europa.eu/pol/ext/index_en.htm
http://europa.eu/pol/comm/index_en.htm
http://europa.eu/pol/fish/index_en.htm
http://europa.eu/pol/food/index_en.htm
http://europa.eu/pol/cfsp/index_en.htm
http://europa.eu/pol/fraud/index_en.htm
http://europa.eu/pol/hum/index_en.htm
http://europa.eu/pol/rights/index_en.htm
http://europa.eu/pol/infso/index_en.htm
http://europa.eu/pol/inst/index_en.htm
http://europa.eu/pol/singl/index_en.htm
http://europa.eu/pol/justice/index_en.htm
http://europa.eu/pol/health/index_en.htm
http://europa.eu/pol/reg/index_en.htm
http://europa.eu/pol/rd/index_en.htm
http://europa.eu/pol/tax/index_en.htm
http://europa.eu/pol/trans/index_en.htm

13c If Yes, at which level?

a Local / regional levels

1 National level
1 Europea level
1 International level

H Use and dissemination

14. How many Articles were published/accepted for publication in 3
peer-reviewed journals?

To how many of these is open accésprovided?

How many of these are published in open aess journals?

How many of these are published in open repositories?

w | o | o | o

To how many of these is open access not provided?

Please check all applicable reasons for not providing open access:

dpublishets licensing agreement would not permit publishing in a repository
C no suitable repository available

C no suitable open access journal available

C no funds available to publish in an open access journal

alack of timeand resources

alack of information on open access

C othet ...

15. How many new patent applications dpriority filings § have been made? | 0
(ATechnologically uniqui multiple applications for the same invention in different
jurisdictions should be counted as just one application of grant).

16. Indicate how many of the following Intellectual Trademark

Property Rights were applied for (give number in

Registered design
each box). 9 J

Other

olo | o | O

17. How many spiroff companies wee created / are planned as a direct
result of the project?

Indicate the approximate number of additional jobs in these compani

18. Please indicate whether your project has a potential impact on employment, in comparison

with the situation before your project:

Increase in employment, or a In small & mediurmsized enterprises
Safeguard employment, or a In large companies
Decrease in employment, C None of the above / not relevant to the project

Difficult to estimate / not possible quantify

OO B

13 Open Access is defined as free of charge access for anyomeerizet.
1 For instance: classification for security project.




19. For your project partnership please estimate the employment effect Indicate figure:
resulting directly from your participation in Full Time Equivalent ( FTE = a5
one person working fulltime for a yedrjobs:
Difficult to estimate / not possible to quén ¢
| Media and Communication to the general public
20. As part of the project, were any of the beneficiaries professionals in communication or
media relations?
3 Yes 1 No
21. As part of the project, have any beneficiaries received professional media / communication
training / advice to improve communication with the general public?
1 Yes 3 No
22 Which of the following have been used to communicate informatioabout your project to
the general public, or have resulted from your project?
a Press Release a Coverage in specialist press
C Media briefing a Coverage in general (nespecialist) press
C TV coverage / report a Coverage in national press
C  Radio coverage / report C Coverage in international press
a Brochures /posters / flyers a Website for the general public / internet
E DVD /Film /Multimedia a Event targeting general public (festival, conference,
exhibition, science café)
23 In which languages are the information products for the general public produced?
C Language of the coordinator a English
C Other language(s)

Question F10: Classification of Scientific Disciplines according to the Frascati Manual 2002 (Proposed Staadtios Rr
Surveys on Research and Experimental Development, OECD 2002):

FIELDS OF SCIENCE AND TECHNOLOGY

NATURAL SCIENCES

1.2
1.3
1.4

1.5

Mathematics and computer sciences [mathematics and other allied fields: computer sciences and other allied subjects
(software development only; hardware development should be classified in the engineering fields)]

Physical sciences (astronomy and space sciences, physics and other allied subjects)

Chemical sciences (chemistry, other allied subjects)

Earth and rel@d environmental sciences (geology, geophysics, mineralogy, physical geography and other geosciences
meteorology and other atmospheric sciences including climatic research, oceanography, vulcanology, palaeoecology,
other allied sciences)

Biological iences (biology, botany, bacteriology, microbiology, zoology, entomology, genetics, biochemistry,
biophysics, other allied sciences, excluding clinical and veterinary sciences)

ENGINEERING AND TECHNOLOGY




2.1 Civil engineering (architecture engineerifgilding science and engineering, construction engineering, municipal and
structural engineering and other allied subjects)

2.2 Electrical engineering, electronics [electrical engineering, electronics, communication engineering and systems,
computer engieering (hardware only) and other allied subjects]

2.3. Other engineering sciences (such as chemical, aeronautical and space, mechanical, metallurgical and materials
engineering, and their specialised subdivisions; forest products; applied sciencesgaarteay, industrial chemistry,
etc.; the science and technology of food production; specialised technologies of interdisciplinary fields, e.g. systems
analysis, metallurgy, mining, textile technology and other applied subjects)

3. MEDICAL SCIENCES

3.1 Basic medicine (anatomy, cytology, physiology, genetics, pharmacy, pharmacology, toxicology, immunology and
immunohaematology, clinical chemistry, clinical microbiology, pathology)

3.2 Clinical medicine (anaesthesiology, paediatrics, obstetrics and gynggcotiernal medicine, surgery, dentistry,
neurology, psychiatry, radiology, therapeutics, otorhinolaryngology, ophthalmology)

3.3 Health sciences (public health services, social medicine, hygiene, nursing, epidemiology)

4. AGRICULTURAL SCIENCES

4.1 Agriculture, forestry, fisheries and allied sciences (agronomy, animal husbandry, fisheries, forestry, horticulture, other
allied subjects)

4.2 Veterinary medicine

5. SOCIAL SCIENCES

5.1 Psychology

5.2 Economics

5.3 Educational sciences (education and training and other allied subjects)

5.4 Other social sciences [anthropology (social and cultural) and ethnology, demography, geography (human, economic ar
social), town and country planning, management, law, litiggigolitical sciences, sociology, organisation and
methods, miscellaneous social sciences and interdisciplinary , methodological and historical S1T activities relating to
subjects in this group. Physical anthropology, physical geography and psychaghystwuld normally be classified
with the natural sciences].

6. HUMANITIES

6.1 History (history, prehistory and history, together with auxiliary historical disciplines such as archaeology, numismatics,
palaeography, genealogy, etc.)

6.2 Languages andtérature (ancient and modern)

6.3 Other humanities [philosophy (including the history of science and technology) arts, history of art, art criticism, painting,

sculpture, musicology, dramatic art excluding artistesearch of any kind, religion, theolog other fields and subjects
pertaining to the humanities, methodological, historical and other S1T activities relating to the subjects in this group]



2. FINAL REPORT ON THE DISTRIBUTION OF THE EUROPEAN
UNION FINANCIAL CONT RIBUTION

This report shall & submitted to the Commission within 30 days after receipt of the final payment of the
European Union financial contribution.

Report on the distribution of the European Union financial contribution between
beneficiaries

Name of beneficiary Final amounbf EU contribution per beneficiar
in Euros

1.

2.

n

Total




