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1Executive Summary

This document summarises the key findings from the tasks carried out within WP2 of th® PED
project. It includes the conclusions drawn from the application of the-Besttice in theStakeholder
Engagement methodology that wasassessedhn the "livinglab" testbed at Uppsala Business Park in
Sweden. It also provides some reflections on the potential rolgtal Twins in supporting the initial

stages of PED development and the potential for the use of novel business models. PEDs come in all
shgpes and sizes, and there is no esieefits-all approach to PEDs. Many PED projects involve the
combination of both existing development and new buildings. Some involve existing urban areas;
others may involve new districts or neighbourhoods, universampuses, business parks, housing
estates etc. As with most urban transformation processes, the development and realisation of a PED
spans over many years, and it can be a challenge to maintain momentum and engagement with
stakeholders throughout thentire process

When a PED involves the design of new blocks of buildings within single ownership, the challenges may
be predominantly technical, managerial, and economic. However, where existing urban areas are
involved, potentially with multiple owners and &iholders are concerned, the challenge of creating
PEDs is far more complex, as no single entity has the authority or means to realise a PED. In these
cases, effective stakeholder engagement becomes critical. Our conclusion from applying the
stakeholder egagement methodology to the Living Lab in Uppsala, Sweden, is that such complex
circumstances here require a need for a skilled process facilitator / trusted intermediary who can
inspire and engage the key stakeholders, form partnerships, gain commitnaact$acilitate the PED

vision development through an open, participatory;@eation process

Ideally, the intermediary actor's team shouwtdmprisesustainable energy planning and stakeholder
engagement expertise, combined with creativity, passion, praymatism. It is desirable that they
also have experience in delivering similarly challenging and complex planning processes.

Themapping of key stakeholders, establishing effective communications between them, and learning
about their stories, motivatins and aspirations are essential to the process. Ways need to be found,
and Resources identified need to be allocated so that the stakeholder engagement may continue
throughout the development process, andihere appropriate, also into the PED operationdan
monitoring phases.

Digital tools are becoming more widely used by those involved in urban development. In recers,

the real estate sector has started to explore the use of Digital Twins. Where they can be made available
Digital Twins can be a uséfiwol when developing and comparing PED scenarios. They can also be
used to help communicate data visually and facilitate collective decision making. Digital Twins can also
enable the gathering of nse operational data and thus have the potential to leleathe following up

and management of the complex interactions that are characteristic of PEDS.

Business models already exist that can capture value for PED stakeholders. It is, therefore, not always
necessary to invent new business models. Tried aneteapproaches such as Energy Performance
Contracting and ESC@g.can be used to create "wiwin "solutions. However, awareness of these
models is still not very widespread, and it may be necessary to help introduce stakeholders to identify
suitable modés and partnerships that can be useful for their circumstances. Tried and tested
approaches such as Energy Performance Contracting and ESCE&s be used to create "wiwin
"solutions.
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Cooperative ownership business models, where residents and SMEbezame "Prosumersi.e.
producers of renewable energg.(.via rooftop solar) and providers of energy serviaeg.through

grid balancing and demarglde management), are also worth exploring as a way of engaging with a
broader range of stakeholders.

Digital tools are becoming more widely used by those involved in urban development. Inyeaesit

the real estate sector has started ¢aplore the use of Digital Twins. Where they are available, Digital
Twins can be a useful tool when developing anthparing PED scenarios. They can also be used to
help communicate data visually and facilitate collective decision making. Digital Twins can also enable
the gathering of operational data and thus have the potential to support the management of the
complexinteractions that are characteristic of PEDS.

Asdigital tools become more widely used for the built environment's planning, design, and operation,

we envisage that integrated approaches to spatial planning and energy planning will become more
frequentlyadopted. However, it may require that city/regional authorities take steps to facilitate the
integration of energy and spatial planning in their own processegandote the creation of PEDs in

their strategic lanelse plans.

Stakeholder engagement processes have their limitations and can fall short when faced with legislative
barriers and regulations that can exacerbate conflicts between public and private infrastructure
ownership. In the living lab pilot at Uppsala Busineagk Pwe found that conflicts between "the
common good" and private interestmentioned some challenges that may require regulatory
flexibility. Creating a "regulatory sandbox" was consideredfeasible wayo address these. The use

of an ESCO, in the farof a publieprivate partnership, was also proposed as a mechanism that could
be worthy of exploring to address specific concerns and create a better alignment of stakeholder
interests.

At the time of writing, discussions concerning these proposed inmavapproaches for the PED living
lab in Uppsala had not reached their conclusion
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2 Introduction

PED-ID Project

PEDID is an innovation project that aims to accelerate the decarbonisation of the urban environment

by promoting the implementation of PositisMenergyDistricts (PED). PEB districts in urban areas

that manage their resources to achieve +rero energ balance (more energy is produced than
consumed) and reduce greenhouse gas emissions. This project provides dewgiens with

improved information about methods, tools and guidance for PEDs at an early stage of development,
LINR L2 AAYy 3 | |puricipdticdh Rracess.cStakeBoklers will be able to actively use these
YSGK2RA Ay GKS RIFIGFITRNAGSY LI NGAOALI GAZ2Y LINRBOSa
based on data. This process will be tested using real Living Labs of potential PED.pidith the

help of this method, the decision on sites will be accelerated to reach the goal of 100 PED sites in
Europe

Scope of this document

This document summarises the learning gained from the tasksgluctedwithin WP2 of the PEID
project. It indudes the conclusions drawn from the application of the Beactice in the Stakeholder
Engagement methodology that wasaluatedin the "living-lab" testbed at Uppsala Business Park in
Sweden. It also provides some reflections on the potential rolegifdDiTwins in supporting the early
stages of PED development and on the potential for the use of novel business models with innovative
approaches to stakeholder ownership and operation

Chapter 1. Contains an executive summamith the mainconclusions

Chapter 2. Introduces the PEID project and scope of WP2.

Chapter 3. Coverdacilitating the processf stakeholder engagemerand communication
Chapter 4. Covers partnership formation and potential business models.

Chapter 5. Addressegreating a Vision, how to keep stakeholders involved and the potential
of Digital Twins.

Chapter 6. Includes a summaurgyf experiencdrom applying the methodology d@he PEDIiving

lab" at Uppsala Business Park in Sweden.

v P Dy >

>\
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3 Process-kick off

Stakeholder engagement methodology and its application at UBP

In PEBID Task 2.1the aim was to develof. S a { 1 L'IhIst@kéholdes engagement by using a
"Yy26f SRIST. |"&&IRo evaluditad® [fudiier develop the methodology throucthe
application on aleast one of thélivingLabs'.

A "Knowledge-based" approach

In general, &nowledgebased approach involves adapting theories, knowledge, and experience from
a range of disciplines and applying them to the new task at hand. The standpoint taken by tli2 PED
project was that to be successful, the implementation of Positive Energy Bistnid Neighbourhoods
must meet the goals of sustainable urban development and maintain desirable urban qualities; whilst
also achieving PED energy ambitions.

In developing the stakeholder engagement methodology to be applied in the living lab at Uppsala
Business Park in Sweden, Whitdeam drew upon its previous experience in mstikeholder
engagement and coreation processes relating to sustainable energy sustainable urban development

The eperiencewas drawn from"The Sodertdrn Modét for sustanable urban developmentan
innovative collaboration process for sustainable urban development, where municipalities, academia,
and the private sector work together to create sustainable and attractive urban #ietgespond to

the needs of citizens. Alzonsideredvere the recommendations and lessons learnt on titelligent
Energy for Europe (IEE)project: "PEPESECPartnership Energy Planning for Sustainable Energy
Communities), which improved energy planning methodologies and developed innoviEnhaiques

to facilitate the involvement of politicians, citizens, market actors and other key stakeholders.

Lessons from the Sodertorn Model

TheSo6dertérnModel highlights three important coreity planning and urban development
elements It proposeghat planning and urban development should be:

Knowledge-based: Urban planning that is based on knowledge and data. Methods and tools
for gathering and analysing knowledge and data channels for sharing this knowledge.
Collaborative: With a participatoy process for creating a shared vision for how a place
should change

Value-creating: Through increasing cooperation tine early planning stages between public
and private actorsidentifying synergies, "wiwins", and increasinthe possibilities to meet
societys challenges.
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Mapping and identifying stakeholders

"Effective stakeholder participation and engagement must include timely access to clear and relevant
information, highly skilled facilitation and trusted intermediaries.

The process of mapping, identifying, and analysing key stakeholders relevant to the development of
3.2 the PED is an essential step. Itis also essential to decide how to engage witloktaiseThis depends
on the scale and conditions of each project and the number and type of stakeholders identified. PED
at Uppsala Business Park was facilitated by a team from WArtéekter, who organised the
stakeholder workshops. The known key staielers were invited to these workshops and at the
workshops, further mapping of stakeholders was facilitated with inputs from local partners and other
key stakeholders. An initial list of stakeholders was subsequently enlarged. Once PED stakeholders
have keen identified, they can be analysed and categorised under the following categories

How much does the project impact them?

How much influence do they have over the project?
What is important to the stakeholder?

How could the stakeholder contribute to the PED project?
How could the stakeholder hinder the project?

What is the best way to engage the stakeholder?

b i 2 i B <

The diagram below shows how stakeholders may falldigtinct categories

STAKEHOLDER
MAPPING HIGH INTEREST HIGH INTEREST
+ +
Stakeholder LOW INFLUENCE HIGH INFLUENCE
mapping is an -
exercise to help 3 « Inform completely « Regularly engage
you determine who [ « Monitor Closely + Keep satisfied
your stakeholders 'i
are and how much ;
engagement, B‘
communication or 61 LOW INTEREST LOW INTEREST
consideration they E + +
need. i LOW INFLUENCE HIGH INFLUENCE
By mapping and & « Essential information « Monitor regularly
prioritizing your + Minimal contact « Anticipate needs

stakeholders, you
can focus your

attention in the

most impactful STAKEHOLDER INFLUENCE

way.

Figurel Stakeholder Mappind5]

The stakeholder engagement process should be used to identify the various stakeholders' interests
and motivations for creating a PED. Once the stakeholders bagn identified, and the method for
engagement has been chosen, the crucial next step is creating a shared vision and commitments
necessary for creating a PED.
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There are many ways the shared vision may be captured, and the actions needed describeskf@ne u
approach is via a ecreated Roadmap that identifies the steps needed and timetable for realising the
PED.

Clarifying what a PED Project is and developing a vision

At the start of the procesghere will be a heed to introduce the stakeholderghe PED concept since
it is still not a familiar terminology to most peopleis alsmecessary taialogue with the stakeholders

3.3 about establishing the system boundaries and agreeintherPED definition that W form the basis
of the specificPEDdevelopment.

E.g.it may collectively be agreed thatall energy production shouldccur within the defined
geographical boundary, or there mag burpluses ofenewable or wastenergy nearbyhat canalso
be used At this point the project's definition scope, and visioshould bedeveloped and agreedpon
with all the key stakeholdersCommunications aranother important aspecof sharing and keeping
the visionalive.

Communication & engagement during the process
3.4

Both internally and externally;ommunicationsare important for the successful realisation aPED
A joint communications strategghould bedevelopedwith the involvenent of the main stakeholders
who may also have useful resour@ailable to support the communications activiti&sy messages
can be developed that relate to thiaeterests and aspirations of thmain stakeholdersE.g.In some
places the main drivers for develdpg a PED could becreased energy independenaad local job
creation Hsewhere the achievemenof climate goalss the main priorityand in other placeseducing
costs andaddressinduel poverty could beéhe driving force.

In one PEDID case studywe discovered thabne of thekeydrivers for the area developer in realising

a PED was to enhantige re-brandingof the areaby profilingthe district as an innovative place with

high climate ambitions. Becoming a PED was seen as a potential source of competitive advantage to
attract innovative forward-thinking companiesnd individualgo locate in the district. Tis ambition

was supported by many of the stakeholdensd so the communicationsstrategy wasdesignedto

3.5 support this ambition.

What are the challenges and barriers that were encountered?

Commitment

One of the early challengean begettinga commitment from the most importanéactors sincehere
areno legislative frameworks or regulatiotes enforce the creation of a PED.

At the start of the processt isimportant to gain firmcommitmentto the process from those actors
who are identified as esential to success. It is also imnmant to get decisioamakers in these
organisationsto commit the resources needed to fully engagat leastfor the duration ofthe
stalkeholder process and visiarevelopment
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In many casesmportant stakeholderswill be the architects andother consultantsresponsible for
planning and designingthe buildings or other infrastructure in the districs involved It may be
necessary forltese consultantso gainpermission from their developer cliembefore fully engaging
with stakeholderproceses This should be addressed as early as possible #iegemay need to
charge clierg additional fees for time spent on the stakeholder engagement process.

Covid

Working in Covid times has brought challenges for all proj&tis restrictions on travel and meetings

in personhave meant that stakeholdeengagemenhasoften hadto be held virtuallyThe liness of

key staff, or their families, has caused delays or interruptions to the collaborative working processes.
But virtual meetings can sometimes mean that a wider range of stakeholdersecreachedmore

easily

Continuity

Aswith most urban transfamation processeghe development and realisation of a PED spans over
many years, and is important to find way$o maintain momentum and engagement throughout
the entire process

We would argue that the process leadigusted intermediary role that Whé Arkitekterhas taken for

the PEDIiving labat Uppsala Business Park has been essential for enabling the success of the
stakeholder engagement process and the development of a shared PED aisibits associated
roadmap.However, the implementation odll the activities identified in the PED roadmap was not
within the 18-month scope of the PEID project. Delivery of thactivities described in thePED
roadmap requires actions from a broad range of stakehold&thout continuity of process
leadershipsome parts of the vision (e.g. those that are not required by planning permissions or other
regulatory frameworks) are not implemente&.g. when challenges are encountered or should
stakeholders change.

The journey from vision to realisation is rarelgaoth, and the need to adjust course can occur along
the way. Where there is no legislative requirement to implement the actions outlined in the roadmap
and there is no single entity with responsibility for implementation of the PED vision, the need for
ongoing process facilitation becomes quite criticALk Uppsala Business Parke vihave yet not
succeeded in identifying resources file process facilitatar trusted intermediary roleto continue

3.6 after the support provided by the PHD project ends.

How to facilitate the process?

Without any statutory instruments (such as planning or building regulations) to regulate the creation
of PEDs, combined with the fact that the economic benefits of PEDs are likelystatslacross a
wide range of stakeholders (who may radthave theresourcedor the necessary investments) means
that PEDsare something important for tackling climate changed improving energy efficiency and
security of supply, but still natonsideredesential.

Where the area involved is under the control and/or ownership of a single entity, and invaves
buildings and infrastructure, the route towards creating a PED is arguably more straightforward, and
the economic value more easily identified araptured.
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However, where existing urban areas are involved, potentially with multiple owners and stakeholders,
the challenge is far more complex, as no single entity has the authority or means to realise a PED. In
these caseghere is a clear need for agress facilitatorf trusted intermediary who can help to inspire

and engage the key stakeholders and facilitate the vision ardeation process.

In our experienceawareness of the potential benefits and need for PEDs is still veryOoe could

hope that cities and municipalities with commitments to reduce CO2 emissions in their geographic
areas ought to take the initiative to facilitate the development of PEDsvever few local authorities

have the capacity or financial resources needed withoutcked resources or statutory instruments

Even in places where a profitable business case can be made, getting the key stakeholders to
collaborate and make (or allow) the necessary investments is still a complex challengegspert
facilitation.

The PEBD project has outlined a methodology for gaining stakeholder engagement anit lzung
concludes that, in most situations, an experienced process facilitator is essential. But, at present
identifying the resources needed for the process facilitatrole is a challenge. Fegity authorities

have the necessary expertise, nor do they have the financial resources for employing external
consultants whavould providethat role.
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4 Partnership formation

How to consolidate partnerships?

The requirements on cities and municipalitieegarding the energy supply of districts and
neighbourhoods have changed completehrom the pure supply of electricity and hett the
generationand managemenbf renewableand wasteenergy resources ke various parties involved
in the area (building investors, owners, tenants, etc.) Pphbblic sector goals in terms of reducing
energy use and climate protection are not always the same as those of developers, invastbrs,
building owners.

In many casedhe people and companies who invest and construct buildings are the ones who are
RSOAAADS Ay AYLI SYSyilAy3d GKSY® 'yR (G(KS&S I NB 27Fi
costs are to be expected at the time of construction due to the higheradels on energy efficiency

and the application of renewable energy solutions. Therefarbere there are nomandatory
requirements, business cases need to be developed with attractive opportunities anewiin

solutions that meet stakeholderaeeds and expectations.

Business model types in PEDs

Each PED project will have its own set of circumstances that influence what business models are likely
to be successful. They cover themplete proces$rom engineering and design development to the
installation's implementation, operation, and maintenan®ghat can be viable is highly dependent on
many local factordncluding energy prices, regulations, market actors, subsidy mechafésich as

feedin tariffs for renewable energy) and local resowgcht is crucial to identify attractive opportunities

with value propositions that meet stakeholdérseeds and expectations. Suitable business models
already exist in other contextsothe challengecan beto identify those that are most appropriate and

have a chance of being successful in the specific contexts of the PED .[Bojeet typical business
model areas are shown in the illustration below:
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Improvement of energy

performance of buildings :
Local generation and storage

of renewable energy

Active management
of energy operations

LEM & Management of

EV Vehicles & | ntc
Flexibility internal flexibility

Participation in the

Sharing services local energy market

Energy LEM &
Efficiency Flexibility
= One-stop-shop . ESC « DR = Modal sharing
= EPC = Roof/Land renting = Energy Communities E-vehlcles
= Retrofit « Leasing of RES * *Logistics & delivery

= District heating

= Project design with
performance
payment

= Energy Cooperatives

Figure2 Examples of typicabusiness models that can be used in PEDs

4.2.1 Energy Efficiency

Some potential business models for energy efficiency worthy of consideration for PEDs include the
following:

A

One-stop-shop: Single actor offering fullervice: consultancy, independent energy
audit, renovation work and financing. Playells: particularly suitable foa public building,
social and (in some cases) individual housing, E®GOthers.

EPC: ESCO is contracted by property owners to improve energy efficiency. It receives
aperformancebasedremuneration. Players: public buildgs, commercial and industrial
fadlities + ESCO.

Financing for retrofit/building: Local authorities have a leading role in setting up
innovativeinvestment schemes. A variety of solutions is already established and can be chosen
according tahe situation Players: Building owners, ESC@gal authorities, financial
institutions and others.

District heating: Access to renewable heating or cooliftgcan be combined with local heat
andcold production (based on heat pumps, biomass, geothermal, solar orevessrgy).
Players: Building ownsrfacility managers, private companie®ublic authorities.

Project design with performance payment: the design team will take a systemic viewtloé
building project to consider integrated energy efficiency solutioRkayers: building owners,
facility managerg specifically suitable for new buildings.
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4.2.2 Renewable Energy Sources

A Energy Supply Contract: A third party provide 100% RES to PBRyers: Retailer & general
consumers.
A Roof/Land renting: Lease ofthe roof or land for the deployment of RES (PP&yers:
I 2YYSNOALF X AYRdAAGNAIf X Lzt A0 fFNHS o0dzAf RA)
A Leasing of RES equipment: Building ownersanuse a RES without having to buyatvned or
financed by another partyPlayers: dzA f RAYy 3 2y SNAK Yl yIF ASNARZ Sljdz
A Energy Cooperatives: Non-profit entity for energy production and consumption. Consumers
are both members and cowners: financing collective renewable energy projects to produce
their ownenergy.

4.2.3 Local Energy Markets and Flexibility

Demand Response: Market actor explores local energy flexibility (aggregator). There are a
variety of market modelsvhichare highly dependent on local regulations and tariff schemes.
Players: Aggregators, Medium consers, DSO, BRPs...

Energy Communities: Providing a highly open and integrated P2P/B2B lecgaigyand related
services market Controlled by shareholders or members that are natural
personscooperatives, local authorities, including municipalities, omal and
microenterprises.Players: consumers, producers, grid managers, service providers.

4.2.3 Mobility

A Modal sharing: Complement available transportation alternatives:-dé@mand shoriterm e-
car e-bike / escooter rentals by a private fleeiperator or a public entity.Players General
users, private companies, public authorities.

A E-vehicles: electrical public transport (provided e municipality or private consortium.
Whentechnology allows for it*, smart charging (SC) or veHialgrid (V2G) can complement
the demandresponse from building®layers: Brehicles owners, general users, public
authorities, private entities, grid managers*

A Logistics & freight services: Different solutions are available for freight logistic services,
minimisingemissions and transit of heavy vehicles in certain ar@dayers: Delivery and
logistic companies.

Business Models to engage stakeholders

Energyis normally not thehighesttopic on the agenda imostboard meetingsBut making a greater
profit or identifyingnew sources of revenue is oftehe priority. Many householdersften do not
think very much about the energy they use uiitis time to pay the bill othey need torenew their
arrangementwith anenergy supplierHowever, saving or makingore moneyis of interest tomany
stakeholders. Therefore, onenportant opportunity to gain interest fromPEDstakeholdersis by
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helping them to identifythe business models that can enable them to capture vadither byredudng
costsor creating new revenue streams

Cooperative ownership models where.g.groups ofresidents local organisationandsmall business
owners can becomé'Prosumers'(i.e. becomingproviders of renewable energy and energgrvices
and being energyconsumers) can be effectivas a way of engaging with a wider range lotal
stakeholdersThe process involved in establishingeegy ceoperatives can b&aluable for engaging
with citizens andaising awarenesabout energy issuewhilst providingeconomic opportunities for
induvialto investin and benefit fromsustainable energy activitiés their areas.

What are the challenges and barriers that were encountered?

Gaining trust is critical to success. Innovative business models require new waysloing thingsand
4.4 \ith new ways come neyor different, risks.Businessas-usual isfamiliar and fear of change can be a
barrier to the adoption of new wayof doing thingsTogain the commitments neede adopt new
business models andpproaches it imecessary to artidate and provide information about the

prospective benefiteind incentives

New forms of partnerships may be needed to capture value. E.g.a common scenarioan be where a
business in the district haaxcess process heasa by-product of an industrial procesand another
groupneeds to heatts homes anduildings.The investment in infrastructunequired to capture that
potential winwin opportunityis likely to need repaying ovenany yearsForsuch amodelto work,

there may belongterm heat purchase agreemententered Without trust between the parties
involved and in the proposed technical solutions, it can be challenging to get all the necessary
agreementdo facilitate the investments required

The innovation required may be technical (e.g. a more efficknt heat exchange technology), or
contractual €.g.a form of profitsharing contract) Providing successfily worked examples from
places withremarkably similaconditionsand actorsinvolvedcan help gain trust and may succeed in
reducing the concerns of those whdll need to be involved.
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5 Vision and Objectives

How to keep stakeholders involved?

Urban transformatiortakestime, and it can be a challenge toéi ways to keep the wide rangsf
stakeholderghat are neeced to be invaved in PEDsngaged througbut the processEnergy issues

are notalways seen as important enough fetakeholders to actively engageth, especiallyover
prolonged periodsTherefore, it idmportant to gain insighearly oninto the respective driving forces

of those involvedIt can be useful to consider helping the stakeholdenslerstandand articulate
"WIIFM' or What'sIn It For Me? This can make it easier to communicate why working to create a PED
can be irtheir interests anchelpframe discussions about how PED ambitions can alitintheir goals

and strategic objectives.

Oneusefulway to concretise an organisatiscommitmentis through obtaining Letters of Intent
from senior decisiormakers that commitheir organisation to participate in the PED projpobcess
This can banessentiaktepto gaining the requiredommitmentfrom eachcore stakeholder to
contribute with necessary resources for taration of theprocess.

Creating an environment to set the vision of the project

The drivers for engaging in the PED process caguiie different, depending on the stakeholders
involved. For somét canbe thechance to contribute to somethingpnsidered innovative and positive
for society at large osomething that benefitgsheir own neighbourhood. For otherst can be the
chance to make new local connections and identify npmefitable businessand investment
opportunities. Therefore,it is useful to create an open climate in meetings where no questions are
seen as too stupidand each participant is made to feel that their contribution is valuable.

From the outsetit is important to explain to the participantghat contributionis expectel from them
and how the results of the dialogue process and vision dtgsment will be usedit is alsoimportant
to create a sense athared"ownership' of the procesand of the resuk.

At the Uppsalausiness Park living laim the early workshops joint visionfor the outcome of the
process wasleveloped withthe core stakeholderand articulated as the (co-creation) process shall
result ir

"A welldeveloped roadmapvhichhasa high degree dbuy-in from stakeholdes, for howUBPcan
become éPED.

With this shared ambition in placthe remaining workshops and other activitiesuld bechannelled
towards thisshared ambition
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How could Digital Twins assist in this process?

The Built Environment and use of Digital Tools

Digital models and tools arew widely used byhose working with the built environmenThe use of
BIM, D models andrirtual environmentssnow commonplacéo communicatewith stakeholders and
city planning authoritiesErvironmental design tools thatan assess energy performance, solar
irradiation, wind, daylighting,comfort, regulatorycomplianceand CO2 emissions are alsammon.
Theycan be valuable when aiming to create positive energy buildings and places

Digital twins have the potential to bring all these aspects togettidr realtime operationaldata and
can be potentiallyespecially usefuduring the communication of options with stakeholders during the
design phaseThey can alsprovide performance €edbacko users and other stakeholdedsiring the
operationalstages.

During ou literature review on PEDs arigital Twins, we found thefollowing papersrefer to the
potential forusing digital twins when engimgwith stakeholders:

1. Digital Twin for Accelerating Sustainability in Positive Energy District: A Review of Simulation
Tools and Applications [1]:

"PEDs are defined as energfficient end energyflexible urban areas with surplus renewable energy
production and netzero greenhouse gas emissions. Active information exchange and analysis will be
necessary so that they would enable balancing and optiticin of energy flow across the PED,
integration of mobility, communication, and trading between peers, as well as engaging more
stakeholdersThe digital twin environment will facilitate interaction and collaboration between all
stakeholders involved in a PED's life cycle by enabliegrated data, information, knowledge, and
decisionmaking capabilities.

) with Consumers g Sty "
)

. ] ' 4,
r'E
Models ! ! s %

Engineer, Planner, Policy
Maker, Local Authority 4

Material/ > e i =
aterial . - Facility / Live Data . Transmitting Process
fCampus Z A

5% % 2 5 .
éﬂ;% )auudings-;g oy 2/‘»»4,:: = = 5 |=) Managing Process
I

]:;\ Historical Data ._Learning Procei Q\(-;\AL WTQ

Climate , 2
- jnter'pnse g \
,\ /3\ (4? T ‘_l' N Predlctlons& Future Mapping _ ’ Advanced

ﬂ Analytics

Hﬂﬂ * Real-time Operation

E"ergy * Intervention Management

* Individual Building Analysis

¢ Mobili ‘.»"“ - ety / * Socio Economic Impacts Study >

'){ep / Z,s * Real-time Dynamics Study S ’e‘,@
Ded “\09‘ 0‘9//' G Hollstchpproach in Urban Design 'J@(’

(o)
Per, ational Data Netwo'K &\ j\av\e

Figure3 Overview of the application of Digital Twins in PED$

2. Creating Zero Carbon Communities: The Role of Digital Twins [3]:

"Digital twins havea significant rolein understanding and managing the complex integration of
multiple assets and systems that characteigommunity-scaleprojects
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"To realise the potential of communicale projects requires tools that can help planners, designers,
managers, and usersake the right decisions across a complex set of possible actions and investments.
Digital twins can provide the complex modelling, analytical, and simulation capabilities needed. They
can also support the needs of diverse user groups, including citizeinsther service users.

Communityscale initiatives also include boundedomplex environments likéslands, university
campuses, airports, and large real estate developments. Such projects represent an important upward
scaling of climate action within inddual sectors to a more holistic vieencompassingntegrated
energy systems and broader behavioural and social changes. Comsacaligyprojects are where
more generapolicy objectives and practical programmes for transformation can come togéther.

Results from Task 2.2 Surveys

In WP2, @sk 2.2 explored the use of Digital Twins in early area development for potentialoEds]

into refurbishments in existing areas and existing building information and green/brown field
developments without or withittle data on buildings and infrastructure in early area development.
The potential for the use of Digital Twins in stakeholder engagement, aptampraisals and
communications for neighbourhood scale energy / spatial planniag investigatedWe conclued

that supportingPEDdevelopmentcouldbe a usefulrole for urban/neighbourhood scale Digital Twins.

DTCG team engaged with those working on PE@igital twins and/or urban development éxplore

how DTCRE collaboratewith digital twin cities could be aligned to support PED developméritey
aimed to draw some conclusions about what information should be available in the form of a
district/city dashboard inthe early area development phase to inform the stakeholdersl,a
consequently, impact their decisieanaking. The results of DT€@wvestigations are summarisedan
additional appendix to be released shortly.
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6 Summary and General Remarks

Summary of experience from the stakeholder process and vision
development at UBP.

Below are our reflections from the stakeholder engagement process and vision developimigant
6.1 preparingthe cocreated roadmap for théiving labPED at Uppsala Business Park.

6.1.1 Stakeholder dialogue

All places have a history, or background story, thiglis also the case for energy systems. It takes time
to gain trust During the processt was important to bring to light and understand the stakeholder
background'stories', as these can provide clues to the overarching story and help to show ways t
address barriers and how to move forward together.

An experienced team from White with a background in sustainability, renewable energyerzemgy
buildings,and stakeholdeengagement processegas assigned to lead the process at UBP.

During the dialgue process with kestakeholdersit became knowrthat Kiévern (now Corem) who is

the main property developer in the area, a few years ago worked on a business model aitefifiong
energy strategy for the area. But at that time this strategy was not usaligrbought into by the other
property owners and businesses at UBP. This history meant that some of the actors became reluctant
to collectively engage in actions for the common PED vision and future of UBP.

The stakeholder engagement and dialogue proa@eated a trusting environmerthat enabled this
shared history to come to light during the ot®one interviewswith representatives of some of the
key stakeholders.

The status as a JPI Urban Europe research project also helped to create a less atboriaint
environment where ideas could be explored and shared without the parties having to make too firm
commitments (or incurring significant expenditure, other than time) on the process. It enabled a fresh
start to a dialogue that had stalled.

6.1.2 Engaging a Trusted Intermediary

Developing a district/area energy strategy requires the services of an energy specialist who should be
independent,.e. not associated with an energy company or technology supplier (wanmallyhave

their own priorities).There aremultiple energy users in the districdoit is reasonabled share the

cost for conducting the energy analydis the case of UBP it wakeasyto get the major stakeholders

to agreeon how to share the costs for such studies, particularly as previtasats to develop an
agreed energy strategy had failed.

Where there are multiplstakeholdersit is important from the outset to create trust and commitment
to a participatory, cecreative process that can result in a realisable strategy with a wideedegf
acceptance. Developing the strategy requires a trusted partner/intermediary estbrgy and
stakeholder engagement expertisereativity, passionand pragmatism. It is essential that they also
have experiencen delivering similarly challenging asdmplex planning processes.
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The dialogue process that was facilitated for the key stakeholders at UBP was essential for
understanding their motivations and challenges and was a necessary part of the process of developing
the cocreated PED roadmap for UBIPcan be important to understand the history of the area and

the stakeholders' situations and aspirations to move forwards. The process leader/intermediary needs
to take the time to listen and engage with the key stakeholders, collect stories, andtteskills
required to do the detailed work necessary

Finding an intermediary with all the necessary key competencies and identifying the funding for that
role can be &ignificant challeng& widespread PED developmeiit the PEBD project the funding

from the national agency in Sweden (Energimyndigheten) covered 50% of theStilktse remaining
co-funding of the intermediary role (that in the case of UBP was taken by \Krkigekter) had to be
provided by the PEID project partnersThis is not a sustainable solution, and in similarly complex
future PED projectother ways to fund the procedacilitator / trusted intermediary role need to be
found.

It isof interest to note that theole ofintermediary organisations in urbdransition is also refenmeced
inthe researchpaper. "City Engagement in the Joint Programming Initiative Urban Europe and the Role
of Intermediary Orgasations in R&I Policies for Urban Transitiomhere itstates

"Wolfram et al. 2019 argue that deficits of effective intermediation are
widegpread, and the intermediation gap needs a dedicated response for urban
transition. In the literature, the role of intermediary orgsation has recently
been discussed as an effective promoter and developer of connecting visions,

strategies, activities, ahstakeholders.[6]

6.1.3 Other District Development models

It isusefulto compare the process of stakeholder engagement for developing a PED in an urban district
with multiple stakeholders to the process of forming Business Improvement Districts. (B B siness
Improvement District is a defined area in which (in the UKleho) a levy is charged on all business
ratepayers in addition to the business rates bill. This levy is used to develop ptbjgctan benefit

all local area businesses

6.1.4 Motivated Core Partners

In UBRthere werethree key actors whoall from the starf had an interest in UBP becoming a PED
pioneer. The main real estate developer wanted to create an innovative andttgalistrict with a

low carbon profile. The local municipality with ambitious climate policies and engaged and experienced
representatives. Whitérkitekterisa leading Swedish architecture and urban planning consultant with

a 2030 goal of working 10086 carbonneutral developments. The opportunity and funding provided

by the JPI Urban Europe project provided the catalyst to bring these parties togethex kButrole

was also played by local actor STUNS; who originally identified the
opportunity at Uppsal Business Park and initiated the dialogue betweenttitee key actors.

Kibvern had the resources needed to bring consultants from the state utility Vattenfall into the UBP
projed. Vattenfalls role was to assess the geothermal potential in the area. As a large utility with many
different business interests relating to energyattenfalls involvement was seen as a positive
development and gave access to wider areas of knowleddesapertise.
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6.1.5 Aligning ambitions

Uppsala is a city in Sweden with a long history of climate actioriss®kn as being at the forefront
when it comes to making progress on tackling climate change. This meant that thees \eles/ated
levelof awareness mongst the local stakeholders and in the municipality of the need to address the
energy situation. The engagement from the main developer was also a positive essential factor since
although the municipality has its own political gogslicies,and climae ambitions there are not yet

any statutory instruments that can require the creation of a PEDestment in the necessary
infrastructure to create a PED at UBP will c@ngrelyfrom the private sector actors, so it is important

to finda way to align climate goals and municipal political ambitions with the commercial interests of
the main stakeholders.

6.1.6 A Regulatory Sandbox

Existing regulations and legislation can at times be a barrier to the innovations required to deliver new
businesanodels A "regulatory sandbakis a concept that enables businessest@luateinnovative
products,servicesor business models. Within suasandbox, regulatory obligations are partly not
applicable. There have been discussions albmeatinga reguldaory sandbox for UBP that would
enable some of the planning and legislative requirements to be relaxed to make it easier to deliver the
PED ambitions.

However this relaxed approach mustrtreate such unique circumstances that it would be impossible
to replicateand create a situation where the lessons learnt from PED pilot projects are not transferable
to other placesTherefore, it isSmportant to strike the right balance between what regulations to hold

on to and what areas to relax.

As well as Loc#luthority involvement national actors(such as Energimyndigheten and Boveriket
Sweden)should also be engaged when the sandbox approach is used on pilot projects so that
important lessons learnt can have the opportunity to influence national policies.

6.1.7 Anintegrated approach to Spatial and Energy Planning

When new areas are being planned or existing areas redeveloped, an integrated approach to energy
and spatial planning & toolfor realising PED ambitions and Sustainable Development &Soals

However, wehave found that the awareness of energy issues related to amaater plannings
sometimes not very high amongst the consultants who are normally tasked with leading the
development of the area masterplan. There is also rarely an enforceable requiréraenplanners

or local authorities thatBioclimati¢ design approaches should be used, nor thatrthester planning
process should take careful consideration of form, orientation, massingatainimise energy use

and CO2 emissions,g.by enhancing the use of solar energy, natwexttilation,and daylight

3 Stoeglehner, G. Integrated spatial and energy planning: aneyeareach sustainable development godiips://rdcu.be/cJzmJ.
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In the conpliance note CN1. of thBREEAM Communities assessment methodology (see chapter 3.3
on BREEAM in D4réport: Criteria catalogue for PositidenergyDistricts) it statesthat the energy
strategy should include the certain actions as a minimum, and this includes recommendations for
reducing energy use and associated emissions beyond baseline levels through implementation of
energy-efficient measures including:

site layout

use of topography
shading

solar orientation

use of daylighting

wind management

use of natural ventilation.

D Py Dy > P

These are all measures that should be addressed amthgter planningtage if energy demand from
buildings is optimisedsuppose the energy stratefpyr a PED is developed solely by an energy specialist
without engaging with the master planning process. In that caggportunities for applying
bioclimati¢ approaches and optimising conditions for the use of both passive and active renewable
energy tetinologies (such as buildisigtegrated PV) can be missed.

The benefits of taking an integrated approach towards energy and spatial planning should be
highlighted with themaster planneat the start of the PED development process so that opportunities
to influence the spatial plan are not missed

In the case of UBP thmaster planningarchitect was approached and was positive to erggegring

the PED roadmap developmettowever, the additional work that might have been required to revisit,
and potentiallyamend the masterplan, to improve energy efficiency and contribute towards the PED
goals, was not within the originadaster planningarchitects brief.

It would have helped the process if optimising the energy and environmental design opportunities of
the masterplan had been included in theaster planne's brief. Either because it was required under
local planning guidelines, or because the developer had requested it when appointingatster
planner.

Traditionally spatial planning and energy plannhye been treated as separate disciplines, and
awareness of the opportunities afforded by taking an integrated approach to energy and spatial
planning is still quite low. But as the need to find economically viable ways to improve energy efficiency
in the built environment and the awareness of the need to use local renewable energy sources grows,
we envisage that ways to bring the two disciplines closer together will be found. This may be
accelerated as the use of digitablsand methodsn the planningand design of the built environment
becomes more commonplace.

4 Bioclimatic Design
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6.1.8 Other barriers

Heritage

Many ofthe existing buildings in theppsala Business Park are from thig-late 20™Century As such

it was assumed that there would not laay heritage constraints amany of the buildings that would
be affected were from 1968. However further investigations showed thain 1971 the main
Pharmacia building dtBP had been awarded the Kasper SalimeFfor architecture Sveral other
buildings wereidentified as havig architectural meritWhere a building is considered a unique
example of itdime or of high architectural merijtt can mean that ther@re more constraints on how

it might be refurbished or retrofitted with energgfficient improvements. It may bmore difficult to
gain planning permits tstallsolar panels on theuilding orupgrade the windows and facades with
more energyefficient solutions.Therefore,before any strategys proposedfor upgradingexisting
building assets oradding solarcollectors within a PED, it can be essential to identify any heritage
constraintsand propose solutions thatre not considereddetrimental to the heritage values.

Legislative issues

One issue that arose in connection with UBP is that private companies dwmmoally have a right to
place electrical infrastructure in the public realm. It might be necessargléxthe rules governing
infrastructure in the public realm if new connections are to be possible between the buildikfPat

Taxation and other lgislation in Sweden in relation the opportunitiesfor generatingand sharing
energy betweer'prosumers is also something that was a challengethe main developerThere
have recently been new regulationgoverning "Energidelning (energy sharing)and the full
implications of this legislation are still being explored.
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