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EXECUTIVE SUMMARY

Thisreportpresentsheresearcltonductedn Task 62 Identification of key parameters relevant
to CQ reduction in urban development projects

Themainoutcome of the workcarried outs the identificatiorof key parameterselevant for
CQO reductionin a range of urban development @ai§ in the case study countri@epimark,
SpainandUK) in the conéxt of the SEMANCO project

Each participating partnérRamboll CIMNE and NEA/UoTi collected data from-3 urban
development projects in Denmark, Spain and the UK respectieelidentify the key
parametersThen each partner used a crib sheet tovigeractors/users involved in each urban
development project to identifequirementselatedto policy, data, stakeholders and technical
issuedn the urban development projects

The key parameters and thmequirementscapture from the interviewsead to a setof
recommendatios and suggestions foipractical applicationin the SEMANCO integrated
platform The main purpose of &exercisedescribed aboves to ensure that the scope of the
platform andhetools developed goes beyond theeecase studein Copenhagen, Newcastle
and ManresaA summary of thkey parameters and recommendatiforsthe respective case

study countries is givelnelow:

Denmark

M

The 3D model visualisation functionality would have added great value to the project in the
planningcompetition phase as well and could have been used to model and visualise energy
demand and energy supply for the city/neighbourhood in great detail. 3D models for all 4
projects could potentially be introduced to the technological platform.

In all four uban development projects the approach to determine the energy consumption
and CQ emission for the urban area has been by working with energy intensities (e.g. same
as specific energy demand for the North Harbour case study). The energy intensities for
buildings may be different from project to project depending on the level of ambition for
sustainability, construction period etc. However, the methodology applied is the same. This
suggests that all four urban development projects will be able to use Ba@blEleveloped

in T5.4 if the stakeholders decide to make use of the technological platform.

The possibility of defining different scenarios is already available through the technological
platform using the UEfool including choosing energy supply beologies, specific
energy demand for buildings and determining the effect one@@ssions (as demonstrated

in T8.3). However, the cost impact related to the scenarios is yet to be implemented and
should be included in the technological platform in théhier development.

Other functionalities that are not implemented in the technological platform yet are the
possibility of making projections in the scenarios using the-tBP This is important in

most green field projects, where stakeholders have detthemselves to low carbon
emission (or in some cases even carbon neutrality) in the full life time of the urban
development project and new buildings will be built covering the entire urban area.

The functionality of reporting as an integrated péthe technological platform would have

been very helpful in both the project planning/competition phase and in the project reporting
phase for alfour green field projects described. A brief report template with all relevant
parameters and main analysgsults, simple graphs and the 3D model itself would be of
great value.

Spain
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1 Including the cost parameter in the analysis carried out using the tools developed to guide
the decision making process is extremely relevant.

1 When working with large urbaareas introducing information at building level might
become useless, as there is little level of detail and not very concrete. In these situations,
the users of the technological platform may be able to identify energy intensities for large
areas of urbadevelopment rather than identifying the exact building parameters. Options
allowing this sort of information could be very useful in the technological platform.

1 Since shadows affection has been seen as one of the most important parameters to be
consideredn the Spanish case when deciding between different urban structure options (it
affects not only sun exposure but percentage of windows in facades and potential sun
depending energy systems), it has become important that the tool developed allows the user
to easily interact with shapes of different building typologies, meaning rotation, movement,
extrusion, etc. all within a nicely usable 3D environment.

1 In most of the policies requirements addressed in the studied urban development projects,
the CQ emisson parameters identified seem to be the most transversal parameters, which
could be used to compare with other policy requirements in other urban development
projects. CQ related parameters will allow a comparison of the effect of @@ission
reductionpolicies (e.g. energy efficient urban lightning, mobility management etc.) across
different urban development projects. It seems that this is one of the most important
parameters which should be highlighted in a final report developed by the technological
platform when the user has carried out an analysis using the tools developed.

UK

1 There would be a clear additional functionality if it were possible to integrate costs
(construction / refurbishment) into the platform, albeit this would be necessadly due
to the actual availability and commercial sensitivity of accurate costs. While some large
commercial databases on new building and refurbishment costs are available, there would
be additional functionality within the technological platform if th&atige cost impacts
were able to be calculated.

1 Many of the procedural concerns around a mix of formal statutory planning and informal
community involvements would benefit from better visualisation and communication of the
data. The provision of choice taeeen 2D and 3D visualisation may aid the appropriate
representation of different scales of see@mnomic data sets.

1 Lifestyle parameters that impact on household and-wida CQ emissions perhaps
present some of the most significant challenges fodéwelopment of the SEMANCO
platform.Hence, the potential for the SEMANCO platform to extend the typical household
income | evels to make tphhesndga i agdt caf c wleatoll
considered where stakeholders have a particular interestmore holistic approach to
reporting overall resource consumption and carbon emissions.

The mapping of the key parameters relevant te @@uction andhe requirements related to
policy, data, stakeholderandtechnologicaldevelopnentin a total of 11 urban development
projects in the three case study counirieas confirmed the potential applicability of the
SEMANCO platform andhe tools developedbeyond the three case studies in Newcastle,
Manresa and North Harbour. Even though thas assumed early on in the SEMANCO project
it has now beemalidatedby completing T6.2.

2015-01-28 Public



SEMANCO © D6.2 Identification of key parameters relevant to CO2 reduction in urban development projects 5

1 INTRODUCTION

1.1 Purpose and target group

As described in the DoY¥he workto be developed in Task G2to situatdihe analysis of the
problem domain conducted in T&&fining the problem domain and scope of the tools within
the case study scenariasthin the analysis of how the tools developed in T Brdtotype of

the integrated platforntan be more generally appleéed’he scope of the work is limited to
identifying 3-4 new urban development projects for each case study cqemgryoenmark,
Span andUK), which couldbe used as additional case studioegerify the applicability of the
SEMANCOplatform. Hence, the work in T6.2 providealuable input to T6.Beveloping the
implementation strategiewhere a conceptual model of the tool implenaéinh in WP8 will

be developed, T7.&Exploitation planningd e al i ng wi th the coffasd on
initiatives originating from the project outcomes and taking the technological platform to
potential new clients by those partners involved inrgyeslated planning and T8 Analysis

and conclusions of the implementationich is concerned witkhe comparison with other
projects to verify wider applicability.

1.2 Contribution of partners

The three partners charge of the case studi@SORUM, UoT, NEA and Ramboll) have
mapped 34 urban development projects renmark,Spainand UK using a template and an
interview form (crib sheet). FUNITEC has given inpeiatedto work carried out in T5.4.

1.3 Relations to other activities in the project
The illustration below shows the link between T6.2 and other tasks and work packages.
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Figure ldepictsthe relationship between the activities undertaken as p&wR6f and other
project tasksAs it can be seen in the figure, the purposeg?ldentification of key parameters
relevant to CQy reduction in urban development projedts used to ensure the wider
applicability oftools and functionalities developed in the technological platform and specifying
other functionalities that could be introduced in the SEMANCO project life tirmi@mvards.

1.4 The structure of the report

The remainder of this report is split irdix chapters. Chapter 2 describes the methodology used
to capturehe relevankey parameters relevartt CO reduction and their relative importance

and political emphasisom 3-4 urban development projects in each case study country (Spain,
UK and Denmark) The chapter alsincludesthe capture opolicy, data, stakeholder and
technological requirementsr each projectin the SEMANCO contextChapters 3, 4 and 5
describe the application of this methodology for requirements capture in the Spain, UK, and
Denmark. Chapter Summarses the findingsBy way of conclusion Chapter 7 summarises the
contribution of the work presented to the projét technical development and the
demonstrations.

2015-01-28 Public



SEMANCO © D6.2 Identification of key parameters relevant to CO2 reduction in urban development projects 7

2 METHODOLOGY

2.1 Introduction

The methodology applied to complete this task was developddllbwing a stepby-step
approaclgiven below

T Define the meani argnetaf ( tTdbe tlRef)ceherancefinkthetlye tepm
Ai ndi c a tirothe@ontexbfzhe Ardject

1 Determine thedata collectionmethod for identifying key arametersrelevantto CO
reduction in urban development projectshe three case study countri&ése aimwasto
identify a commonapproachsuitable forcase study countries (e.g. SpaiblK and
DenmarR).

1 Define the approachio determine theelative importancend political emphasis of key
parameters identified from the urban development projects.

The outcome of the steps above is sumsadrin the sections below.

2.2 Difference between key parameter and indicator
From abrief desk study researdhis evidentt hat t he di st i ndndicamm bet we

an #ey parametear i s very I|little. One example is giyv
AA parameter i s a numeri cal or other measur e
system or sets the conditions Jof its operat:.
i A mdicator is a thing which indicats t he st ate or | evel of so
dictionary]

The examples giveabove would suggest that a set of parameters would be able to explain for
instance anurban energy system for a given urban energydehin a specific urban
development poject.Indicators on the other hanavould be usedo determine the state of the
urbanenergysystem that wouldhangeover time. Theseéefinitions fit nicely withthe work

carried out in T2.2Strategies and indicators for data modelling and data anglysithe
SEMANCO context where a set of indicators have been compiled for the three case studies in
Spain, UK and Denmark describing the input needed to measure or calculate the indicators
relevant for the specific case studies. The definitions alsaéty with the work carried out in

T5.4 Prototype of the integrated platforrwvherethe concepts ofirban @ergy systems and

urban energy wdelswere introduced andescribed in greater detail.

Hence, our understanding is that parametepsain a given uban energy system and indicators
make it possible tmeasurethe state of the urban energy system.

However, as with all forms of qualitative research that is seeking to draw conclusions and
understanding from case study material, much depends on itd¢igne(Stake 1995). We
acknowledge, as with other studies (Ba&ewWong 2006 Astleithner 2003), that the choice

of parameters is politically subjective.

1 1n the case of Spain it was agreed that the approach would be to interviewstire ipezharge of a the specific
urban development project, and try to identify which parametere included from the beginning the
decision makingrocess and which CQrelated parameters were considered or missing during the process.

2 The Danishunderstandingf sustainability related to energy consumption in urban development projects was
examined to see if it was suitable for a common framework for this task

2015-01-28 Public



SEMANCO © D6.2 Identification of key parameters relevant to CO2 reduction in urban development projects 8

2.3 Data collection methods

The data collection to identify the key parameters relevant for rédctions in the urban
development projects was conducted by studying the relevant project repaotggh the
information gather from the projects web sites or through meetings with stakeh&laeins.
participating partneii Rambol, CIMNE and NEA/UoTi collected data from -3 urban

development projects in Denmark, Spain and the UK respectively. Each partner used a crib
sheet to interview actors/users involved in each urban development project. The crib sheet was
divided into four sections, each with a sétjaestions exploring some relevant aspects of the

urban development project which were relevant for the SEMANCO platfoh@.sections
included in the crib sheet are:

1 Policy Requirements

1 Data Requirements

1 Stakeholder Requirements
1 Technical Requirements

An example of the crib sheet including questions is given below:

Tablel. Example bcrib sheet used for interviews

Policy requirements

What motivated the development of the projd€i@r example, was this a political decisionvaas it due to
political, social, technical pressuregho initially commissioned the work?

We are interested in the background policy requirements (parameters / indicators) for the project. H
does the local level policy compare / differ from naéib/ international policy framewosR Were you working
to higher standards than required by building regulations, National Planning Policy Framework / PPS
you to at the time?

Was there some specific local policy conditioning this urban develofiguring its development, did th
project create a new local policy applicable to other urban projects or areas of the city?

Was there anything directly relevant to the project from national legislation (for example; NI186 repor
carbon reductionSustainable Energy Act 2003 / Energy Act 2004 / 2013; Housing Act 2004; Climate C
Act 2008; Heat and Energy saving Strategy)?

What were the most significant aspects from local requirements (for example; Planning policies? We
local policies suportiveof or prohibitive tothe project aims and objectives? How didythelp? How did they,
create barriers to the project (for example; time delay, lack of skills / knowledge, additional cost)?

Were there any specific funding requirements or grant tiondithat impacted upon the project specificatio
Were there any other economic issues beyond your control which had an impact upon your programn
Which of these conditions were statutory / mandated or recommended?

What background evidence was in @ao support this local policy (for example; planningublic enquiry
processes)?

Data requirements

Which data sets have you used during the projati@re does it come from? Has the project developed
new datasets?

We are interested in how y@ssessed the project against the range of policy and grant requirements.

What was the scope and scale of data required by the project (for example; energy demand; loc
resources / potential; potential energy savings; cost of energy savings / sujigtljct heating; potentig
reduction in carbon emissions)? What was the source of this data (for example; bespoke commission
source)? If it was commissioned, is this available for refereAtehat stage in the project was it used &
was itfit for purpose (for example; in setting the brief, business planning, design, options testing, moni
What were the benefits and / or limitations of the data available (for example; cost, timing, dela
accuracy)?

2015-01-28 Public
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Did you adapt the project pangters and requirements in any way in response to the availability or cost o

Stakeholder requirements

We are interested in the range of stakeholders (actors and users) involved in the project. Who was in
the decisiormaking process and athat stage in the project process? What were the formal decomsikimg
arrangements or structures for the project (for example; project management arrangements; steering
group; consultation exercises; peeview / design review exercises)?

At what project stage were different stakeholders involved? For each of the following generic projec
map out stakeholder involvementpreparatory stages (project initiation, business planning, procure
strategy), design stages (outline / drakigme, options appraisal, detailed design), construction (quality con
post construction / occupation (management, monitoring)?

How were information / evidence used to inform these decisiaking bodies? What distinctions were mg
regarding technicadnd norexpert stakeholders? What is the paper trail for the project? Are there mi
records or similar accounts available for the key decisiaking stages throughtthe project?

Technical requirements

We are interested in the type of assessmewudluation, design, modelling and monitoring tools
functionalities required to support the project.

In the project were you involved in commissioning, using or responding to technical reports? What
extent of ICT / softwaresageto support thalifferent stages of the project?

What tools were used? What is your experience of these strengths and limitations? What could be
(for example; format, accuracy, costs, speed, platform, transferability, limitatiogert reference stakehold
capture requirements table)?

Each partner Ramboll, FORUM andNEA/UoT - has tailored the crib sheet according to their
requirements and filled out the crib sheet forms fet @rban development projects (cf.
Appendix9).

2.4 Methodology to identify relative importance and political
emphasis of key parameters

The key parameters identified in the urban development panjeevaluated according tbeir
relative importance and political emphasis

The political emphasis each urban development projextdentified through a study of the
local policies andcontext in the specific projeetsperceived by the stakeholders (actors and
users) involvd in the project. Hence, whilst thmost important policies related to energy
efficiency and carbon reductions in urban development prdjextsa nationgl Europearor
international perspective were identified in D2.1 this sttakes amore local perspetive.
Neverthelesseven thoughmational and internationgdolicy contextobviouslyinfluence the
local perspectivessometimesnew urban development projects are more ambitious and
innovative (e.g. carbon neutrality from the beginning, 100% local redewabrgy supply etc.)
and can be used to demonstrate best practice solutiamshowcase fosustainable urban
development.

Table2. Framework for defining and recording political emphasis and relative importance

Recording of keyparameters impacting on energy efficiency and carbon emissions

Key parameter Political emphasis Importance
Key parameter on High - Statutory requirement / mandated. || nt er vi eweeds ¢
energy efficiency or Evidenced through a combination of relative importance of this issue

reduction of carbon national primary legislation and / or local | parameter regarding actual
emissions raised by | statutes, (including local planning DPD / | impact onimproving energy
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interview subject. LDFs and variations to Building regulation| efficiency and / or reducing

. - . carbon emissions.
Medium- Incentivised requirements.

Funding / grant condition. Evidenced
through copy / rierence to grant / contract
or tender requirements.

Low - Advisory / recommended. Actions
promoted through guidance, best practice
studies and peeeview.

't could be argued st h(aotr fisphod uiltd Ickhad )i etehpeh mgsad msed
However, this is not always the case. Usually political emphasis is based on visions or long
term local or national policies and strategies (e.g. Covenant of Mayors, national energy and
climate change strategieshich are target orieted (e.g. 20% reduction in 2020, independence

of fossil fuels). Ideallyf r om an anal ysi s poi nt ofpafametersew fr
should be based on a qualitative/quantitative analysis of the parameters add@itessetypes

of analyses are naiways carried out in the planning phase of an urban development project,

but have the potential of guidirmind even changindpefi p ol i t i ¢ avhen addrpsseal.s i s 0

The methodology folloed to assessi pol i t i cal emphasiso and A r
parameterdas beerto collect data for each urban development project listing already identified
parameters and asking key stakeholders (actors and users) involved in the project to rank each
parametes fAr el ati ve i mportance00,anfimdidiodmd iacralf le

The parameters have then been illustrégdsng the following diagran(Figure 2)for each
urban development project screemethe mapping exercise in UK, Spain and Denmark

Project parameters for energy efficiency and CO’ reduction

High I i

I Parameter n

ggm;s;gga&gg!’gmug‘i

BN N S S S - . .

i

i

i
&

i
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f I
dh

I
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_—‘—__—_+_m_—_m_m
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I
I
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Political emphasis

Figure 2. Diagram taillustrate relative importance and political emphasis of identified key parameters relevant
for CO; reductions in urban development projects
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3 REQUIREMENTS CAPTURE IN DENMARK

3.1 Introduction

Urban development projects are often split into two main categories. One category is urban
development renovation projects where buildings and entire neighbourhoods are renovated in
order to lift the social status of the neighbourhood itself and improk@ngriergy performance

and carbon footprint of buildings at the same time. The other category is urban development
green field projects, where a new city or neighbourhood is to be built and will be developed for

the next many years.

Both types of projectsften involvethe same type of stakeholders (e.g. project developers,
architects, engineers, construction companies, utility companies etc.). However, the main
difference between the two types of projects is the level of ambition in the field of suditginabi
since a green field project allows for sustainability features (social, environmental, economic)
to become an integrated part of the project from the beginning.

The urban development projects considered are all green field projects similar to the North
Harbour case study. This scope has beleosen intentionally making fossible to more
directly address the applicability of tools developed in T5.dthernewly developedurban
projects

3.2 Brief descriptions of urban development projects

The urban development projects addressed in the Danish case are all projects that Ramboll has
worked on as energy consultants. This has made it easier to identify the key paresteatant
to CO reduction and the data to support it.

The urban development projeete the following

1 Vinge and Copenhagen Cleantech Park, Municipality of Frederikssund
1 Keoge CoastSustainabléJrban Development

1 Fredericia C, the Amsterdam of Jutland

1 Risg Park development of a Science Park at DTU Risg Campus

A brief description of each of the projectpi®vided next
Vinge and Copenhagen Cleantech Park, Municipality of Frederikssund

The main objective of this project has beéerdevelop energgupply scenariogor the energy
infrastructureand to propose a sustainable transport and drainage/water supply infrastructure
for the new city Vinge and Copenhagen Cleantech Park (CCP) at St. Ragrbaek in collaboration
with commercial and government partnéfgure 3)

The purpose of the energypply scenariobas been to come up wigltoposaldor a relevant
energy infrastructure for Vinge and CCP from a s@gonomic point of view addressing the
goal of CQ neutrality envisioned by the Municipality of Festkssund.

In the project three differemnergy supplgcenariosvere identified and analysed:

A D e c sdenargy $upply (at building and land use level)

A Central energy supply (through establ i shme
grids)

A S-degentrated energy supply (at village or cluster community level)

The scenarios represent relevant alternatives of energy supply that all municipalities in practice
have to decide upon in the municipal energy planning process. Posgéctions and
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synergies in the energy supply system from a wide variety of both conventional and new energy
technologies on the market have been analysed, with particular focus on security of supply,
economic viability, flexibility and potential for ergy storage. Each energy supply scenario
includes an assessment of the individual energy technologies based on the technological stage
of development.

_____

FRA R LIk =
S R

Figure 3. Map showing the green field Vinge and Copenhagen CleantechaRark

Kgge CoastSustainableUrban Development

The vision for Kage CoagFigure 4)is to create a unique, attractive and sustainable community
that strengthens Kgge's role as a @intthe metropolitan area, in Zealand and the teigibn

The vision foases on these sigsues culture, retailing, infrastructure, creativity and quality,
public involvement, sustainability.

The Municipality of Kgge and a private development company have joined forces in a
partnership for the Kgge Coast project.

In this project sustainability covers both environmental and eresigyed factors, for example

in the form of compact residential construction, which provides a range of environmental
benefits. Moreover, the urban development project will be carried out oraansirde basis

from the perspectives of health and social welfare.

The expected C£emission2010- 2030 has been estimated from the energy strategy chosen

which combines a selection of the most flexible and economically viable measures available to
reduce CQemissions.

2015-01-28 Public



SEMANCO © D6.2 Identification of key parameters relevant to CO2 reduction in urban development projects 13

Figure 4. Map showing the existing city and thew Kgge Coast area

Fredericia C, the Amsterdam of Jutland

One of main features of thgtan of Fredericia Q which occupies an area @04.345 i are
the newcanals thatvill open the area to the Little Belt (sea) aw bring the water all the
way into thetown (Figure 5) Other characteristics of the plan are:

It is both compelling and innovative as well as respectful of the old part of Fredericia

It lets the quality of life go hand in hand with great quality in town building keeping a keen
eye ontomorrow® possibilities

It se&ks active participation from the citizens, commerce and culture in Fredericia as an
asset and as a necessity for good development

It creates a new role for Fredericia as a key player in the Trekantsomrades (region)
competition with Copenhagen, the capital of Denmark

It incorporates state of the art sustainability in economy, climate and health in both planning
and solutions

=A =4 =2 a2

The derelopment plan is based on a fundamental princthb the development of Fredericia

C must be sustainable in the broadest sense of the word, i.e. in relation to the environment,
energy and climate, health and social issues as well as finantTladlgnbition is to set new
standards for urban development in Denmarthe following way

1. FredericiaC will take steps to create a carbioee urban district and will therefore demand
low-energy buildings and supply of alternative energy sources, such asssoept and
photovoltaic cells (P\systems).

2. A mix of housing types, retail outlets, cultural offerings, etc. will contribute to creating a
diverse and inclusive urban district with room for everyone. At the same time, the urban
district will encourage lpy and movement and, in that fashion, contribute to improving
health.
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3. The development of Fredericia C must also be financially viable and, in addition, the project
must meet an imperative requirement of high quality.

The choserenergy strategyelated ¢ step 1 aboveombines a selection of the most flexible
and economically viable measures available to reducee@@sions with a balanced focus on
reduced demand and sustainable energy supply.

Figure 5. Map showing the existincity and the new Frederica C area

Risg Park- development of a Science Park at DTU Risg Campus

The Risg Park project is the development of a Science Park at DTU Risg Q&ngpus 6)

The science park is meant to make new links between researchesstifal businesses with
access to unique test and demonstration facilities. The aim is to become Europe's leading
research and business clusterdi@antechcompanies.

The vision of the park is to become a reference that can helgertradivision oDenmark as a

green growth laboratory. The aim is that the science park and the interaction with Risg, Roskilde
University, other knowledge institutions and a wide range of companies in the energy,
environment and climate industries will be able to creai@amish showcase of the latest
technologies, smartest processes and the most sustainable solutions.

The purpose of the energy scenarios has been to come uppsitbogalor a relevant energy
infrastructure for Risg Park from a so@oonomic point ofiew addressing the goal of keeping

the CQ emissions as low as possible. Furthermore the purpose has also been to investigate new
combinations of energy supply technologies, examples include district heating in combination
with very large decentrad heat storages.

In the project three different scenarios for the energy supply were identified and analysed:
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A District heating with supply from the | oca
A Central energy supply (t hcentral gehtingelargeshbat i s h m
storages, large heat pumps and electricity grids)

A D e c sdenargy $upply (at village or cluster community level) in particular focusing on

solar heating and wind turbines

The scenariogverefurthermore compared to a bése scenario with natural gas as fuel, and
with another scenario using leenergy buildings to mininse the energy consumption instead
of using alternative energy in the energy supply.

The scenarios represent relevant alternatives of energy suppyl thanicipalities in practice

have to decide upon in the municipal energy planning process. Possible interactions and
synergies in the energy supply system from a wide variety of both conventional and new energy
technologies on the market have been awalysvith particular focus on security of supply,
economic viability, flexibility and potential for energy storage. Each energy supply scenario
includes an assessment of the individual energy technologies based on the technological stage
of development.

TN Ty TR (TR T
e ‘.:“” ~
e

:.‘-. \\ s ‘\_
Figure 6. Architectural image of thRisgPark area

3.3 Key parameters relevant to CO» reduction

Each of the projects listed above have been stadienrding to the method described in chapter
2. The key parameterselevant for CQ reductionidentified in the context of theurban
development pregrtsin Denmarkaredescribed below:

2015-01-28 Public



SEMANCO © D6.2 Identification of key parameters relevant to CO2 reduction in urban development projects 16

Table3: Key parameters relevant for GQeductions in Danish urban development projects

Nr. | Key parameters related Description
to carbon reductions

1 The energy intensity for In many green field urban development projects @n@anish context the
new buildings in urban are| debate is related to the so@oonomic benefits in applying the strict
development building codes (expected to be introduced in 2015 and 2020) giving Vi

low energy demands and forcing buildings to be equipped with
decentraked energy system®&mpared to central district heating. This
will very often be based on cost benefit analysis determining the optir]
combinations of measures regarding sustainable energy supply and ¢
savings, with the lowest possible costs

2 Performancepecifications | The energy consumption in new buildings is regulated by the Building
for energy consumption in| Regulations. As a minimum a building has to comply with the Building
the buildings, such as Regulations 2010 EneydPerformance Class. In the District Plans the
specifications for Energy | municipalities are able to demand Low Energy Buildings, i.e. Energy
Class Performance Class 2015 2020

3 Energy producing Buildings producing electrical power with for example PV systems are
buildings someperiods producing more energy than needed in the building. It is

important that these buildings have the opportunity of selling the surp
energy to the grid.

4 The energy supply Depending on the building typology and building codes chosen the
technology (e.g. building | actors/users have to choose relevant energy supply technologies at
level, neighbarhood level, | building level, neighbarhood level or district level. This will very often
district level) be based on cost benefit analysis determiniegtitimal combinations of

measures regarding sustainable energy supply and energy savings, v
the lowest possible costs

5 Form and orientation of Certain renewable energy technologies at building level (e.gyRBiems,
buildings solar collectorsmicro windmills etc.) require an optimal orientation of

buildings and/or angle of roof etc. (e.g. in the Danish context the optir,
orientation for PVsystems would be facing south at an angle of 38°).

6 The characteristics of the | The future strict building codes require very energy efficient buildings|
buildingfabric (e.g. U is however possible to compensate by installing renewable energy
values of walls, roofs, technologies tbuilding level (e.g. P\systems on roof tops) to
basement, windows, doord compensate for energy losses due to large glass facades in buildings
percentage of glass, losse| also affects the dimensions of the Bystem to be installed.
etc.)

7 The number and type of | The number and type of electrical appliances are not regulated by the
electrical appliances (e.g. | Danish building codes, whereas the energy consumption of fixed
refrigerator stove, TV, installatiors (e.g. ventilation, lighting etc.) is included. In the last decac
computers etcand the trend in typical households and offices has been an increase in nt
systems (e.g. ventilation, | of both traditional appliances (computers, TVs) and new appliances
lighting, pumps etc.) for a | (Ipads, smart phones, internet routers elth)s gives a great challenge i
standard house or office | managing the electricity consumption. In many urban development

projects where C@reductions are considered it is recommended that
electrical appliances are energy efficient and considered to be Best
Available TechnologyBAT).

8 The consumer energy In many urban development projects there is a risk of underestimating

consumption behavio energy consumption because of lack of knowledge of consumer behg
This is an important issue in especially low energy consuimioges (e.g.
2015 and 2020 building codes in Denmark) because the energy syste
(heating and fixed electrical systems) are very often dimensioned to n
the requirements in the strict building codes and therefore under
dimensioned. This very often cresferoblems on the heating side if
individual heating systems are installed without a grid connection (as
opposed to district heating) without a sufficient buffer. It is less critical
the electrical side because most energy supply technologies (e.g. PV
systems) are gri¢onnected.
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Nr.

Key parameters related
to carbon reductions

Description

9

The dimensions (e.g.
capacities, size, volume
etc.) and energy supply
technologies and
components

The exact dimensions and capacities of energy supply technologies ¢
components can be determined once the final ersrgyly strategy has
been decided.

10

The land use for energy
supply technologies and
components

Energy supply technologies and infrastructure require the use of land
e.g. building level, neighlwwhood level or district level. At building level
it could be the land use for the pipes in the soil for the-thaised heat
pumps, at district level it could be a district heating infrastructure. Als(
there may be a need to place a heat accumulator inside a building or
district level which requires langse as well. Especially land use for
onshore windmills often is a key issue in urban development projects
to the impact on nature and environment. Other plants lehge scale
solar heating, bioga@ndbiomass plants also require land use, which hi
to be considered in the urban development project. Transport corridol
and from plants with e.g. fuel also needs to be planned and requires |
use. Usually large scale plants and components are plagedluistrial
areas and not inside residential areas.

11

The potential for renewabl;
energy sources

In many urban development projects a study is carried out to determil
availability of local renewable energy sources in the area/region. This
couldbe mapping of wind resources, biomass from animal waste and
waste water to be used to produce biogas.

12

The CQ emissions for a
given heat production
technology

The fuel and technology used to produce the energy has great impac
the CQ emissions

13

The CQ emissions for a
given geographical urban
development area

Many cities and municipalities have signed political agreements (e.qg.
Covenant of Mayors) where they are obliged to map €@issions for a
base year and every second year after that.

14

The energy consumption
and CQemissions in a
baseline scenario

The signatories of Covenant of Mayors have committed themselves t
reduce CQemissions by 20% in 2020 compared to a base year. In thi
regard it is important to conduct a baseline scenahiere the effect of
already decided measures and policies at a national and local level a|
included. This makes it easier for cities and municipalities to plan for
additional measures.

15

The effects of different
COz reducing measures in
a scenario

Thecities and municipalities that have signed the Covenant of Mayors
need to submit a Sustainable Energy Action Plan (SEAP) with CO
reducing projects and measures for relevant sectors (e.g. Buildings,
Industries etc.) giving a 20% reduction in 2020.

16

Consumer energy price fol
heating and electricity

In general the consumer energy price for heating and electricity has tq
competitive compared to the market situation. The costs of
implementation of energy supply based on renewable energy (e.g.
windmills, biomass plants etds) determined in relation to the expected
ambition level for CQtargets. Theprice per kWh for the chosen energy
supply solution is calculated on the basis of the combined investment
costs, net present value of the operating costs over a 20 year period,
including subsidies in the period in relation to the expected productior

17

Sociceconomic costs for
energy supply solution

In general there must be an estimation of the overall evaluation of the
social economic effects of the chosen energy supply system. The
estimation is based on the value of the s@donomic positive effeés and
the value of the negative effects along with an interest rate to calculat
net present value of the investments in the energy supply system ove
year period.
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Nr. | Key parameters related Description
to carbon reductions
18 | Municipal costs for chosen In general there muste an overall evaluation of the local economic
energy solutions and effects of the chosen energy solutions and options. Local economic e
options are not necessarily negative since the neighimnd, municipal or
regional stakeholders are expected to play the role of frameweatocs,
facilitators or partners. The investments could be provided by private
investors and consumers. However, there should be expected increa
investment costs for the local stakeholders e.g. in infrastructure,
information, and subsidies.

A total of 18 parameters are included in the table abBven though the parameters are the
same for alfour urban development projects the political emphasis and relative impon@asice
been perceived differdgtby stakeholdergachprojects. This is illustratedh the diagrams
below (Figure 710).

A Vinge & Copenhagen Cleantech Park parameters for energy efficiency and CO? reduction
wy

Consumer price for

heat & electricity CO? emissions for

Socio-economic heat technology

costs of energy

: Performance
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specifications for
energy consumption

Effects of different ‘ : g
/ specification of

CO’ reducing

Energy Class
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r N - - .-
i S Energy intensity of
High i CO? emissions for “yv S
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i Energy producing urban development
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S 1 behaviour Municipal costs for . gy T and s for
™ bor energy solutions ROLEECS ANCUSE 10
) 1 : energy supply
2 41 & options :
S e e 4 technologies
< : : & components
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Low High
Political emphasis

Figure 7. Relative importance & political emphasis of carbon reduction parameters for the Vinge & Copenhagen
Cleantech Park
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4B Fredericia C project parameters for energy efficiency and CO? reduction .
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Figure 9. Relati
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Figure 10. Relative importance & political emphasis of carbon reduction parameters for the Risg Park project

3.4 Contributions to the technological development

The following section summarizes the contribution to the development @¢éc¢haological
platform which can be derived from the analysis of the parameters collected in the previous
sectionand from thenterviews gathered through the crib shéetsAppendix Al)

T

All four urban development projects could be included in the technological platoam
later stageand would benefit from the 3D model visgation functionality.The 3D model
couldhave added great value to the project in the planning/competition phase nmsetbto

and visuake energy demand and energy supply for the city/neighbourhaudriedetail.

The creation of the 3D modebf the urban developmenits the technological platform
could be possiblethrough a joint effort made by architects, energy cdasts and other
SEMANCO partners.

In all four urban development projects the approach to determine the energy consumption
and CQ emission for the urban area has bbgmising theenergy intensitiemethod(e.g.
same adgleterminng specific energy demandn the North Harbour case study). The
energy intensities for buildings may be different from project to project depending on the
level of ambition for sustainability, construction period etc. However, the methodology
applied is the same. This suggestst @il four urban development projects will be able to
use the UERool developed in T3. if the stakeholders decide to make use of the
technological platform.

In generaktakeholdersn green field urban development projects requidescrption of

the parameters thatould have a d#sive impact onreducingCO, emissions from the
beginningof the project. The paraaters then have to barther analysed in set of different
scenariodllustrating the energy performance, share of renewable energy, cobt tte.

end he most coseffective scenario is most likely to be chosen and implemented in the
projectimplementation phase

The possibility of defining different scenarios is athgavailable through the technological
platform by using the UERool, including choosing energy supply technologies, specific
energy demand for buildings and determining the effect one@ssions (as demonstrated
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