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Executive Summary

This deliverable is consisting of an extensive description of a recently developed Positive Energy District
planning and design methodology within WP4 “POSITIVE ENERGY DISTRICTS CONCEPT EARLY
REPLICATION” of the MAKING-CITY Project. More specifically, it focuses on the activities carried out in
Task 4.1 “Methodology / guidelines for PED design” which aims a comprehensive definition of PED
including the definition of a rigorous procedure to evaluate the annual positive energy balance,
according to technical, financial, social, legal and spatial constrains.

The main objective of MAKING-CITY is the development of new integrated strategies to address the
urban energy system transformation towards low carbon cities, with the PED approach as the core of
the urban energy transition pathway. Aligned with this aim, a harmonized energy and urban planning
methodology is developed for PED design in cities. PED Methodology will be early adopted by FWCs
(Task 4.2 Analysis of FWC candidate areas to become a PED) in the second year of the project to identify
PED boundaries and select proper technologies collectively and co-design PED in their cities in the
following year. This document will later be a basis for replication and upscaling plans of LHCs and FWCs
in MAKING-CITY.

As indicated before, cities must have a holistic approach on harmonizing energy and urban planning for
energy transitions. Urban developments must evolve from single, unintegrated, simple “building” based
interventions into Positive Energy Districts and Neighbourhoods concepts in order to reach energy and
climate targets which will lead to an integrated energy planning. Proposed PED Methodology in this
report provides cities considerations and guidelines to plan and design PEDs not only technically but
also socially, economically, politically and spatially aligned with sustainable urbanization domains.
Phases of the proposed methodology analyses main characteristics and priorities of cities by evaluating
city indicators, a deep research on existing national/regional/local level city plans and implementation
areas of these plans, analysing city components (e.g. resources, urban macro-form, energy
infrastructure and services, social aspects), and energy demand. Once PED concept boundary is defined
by these analyses, cities start social, economic and technical processes for selection of solutions to
achieve PEDs. The outcome of the PED methodology is the detail cards (SPECs) of all technical and non-
technical solutions collected in solution catalogue (PEDBoard) The following figure describes in a
schematic way the phases of the Methodology for PED Design.

City Indicators, Resource Analysis, Land Use Context—
Planning Active Communities, Energy Demand Analysis

Prioritization of City Needs and Identification of PED Smart Energy City Approach,

Boundaries Public Private People Partnership (4P)

PESTEL and Spatial

Low Consumption, Energy Efficiency, Integrated
Infrastructures, RES Production

Calculation Methodology from D4.2

Figure 1 Phases of the PED Methodology

Thanks to proposed PED Methodology, aspects related with the specificities of the cities, regions and
even countries, is considered, in order to have a standardized concept valid to be the core of specific
urban energy transitions planning processes. As this incipient PED concept is a valid pathway towards
an Energy transition, this must be aligned with the long-term and mid-term vision of the city plans
(WP1). For the specific design of PED, technical and social barriers, and regulatory framework conditions
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will be identified for ensuring that technical and non-technical solutions are properly accompanied by a
solid transferability perspective. In addition, in the demonstrations tested in Oulu (WP2) and Groningen
(WP3), a set of solutions (can be considered as a ‘catalogue’) and their associated benefits to reach PEDs
is carried out, establishing the basis to document any other suitable solution.

Furthermore, a set of guidelines according to the different application scenarios will be carried out to
facilitate designers the identification and combination of the solutions to transform a district in positive
energy in the final version of this deliverable.

Keywords

Positive Energy Blocks, Positive Energy Districts, Positive Energy Neighbourhoods, Energy Transition,
Harmonization of urban and energy planning, Participatory design, Public-private-people participation,
local RES production, energy flexibility, energy efficiency, energy markets, replication
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1 Introduction

This report constitutes Deliverable “D4.20 Methodology and Guidelines for PED design (Initial Version)”
which is the based on the outcome of the “Task 4.1: Methodology / quidelines for PED design”.

The objectives of the deliverable are:
e Definition of the PED methodology

e Establishing guidelines according to the different application of scenarios to facilitate designers
the identification and combination of the solutions to transform a district in PED

The present deliverable is structured as follows:
Chapter 1 gives general information about the report and relation with MAKING-CITY.

Chapter 2 provides literature review on PED concept and different PED definitions and framework
according to different initiatives, projects and network and reference PED projects. A study describing
challenges for PED implementation in cities is also held for defining state of play in cities.

Chapter 3 identifies the definition of PED for MAKING-CITY and objectives of the proposed PED
Methodology. A brief explanation for calculation methodology is presented and experience mapping of
two LHCs is evaluated for introducing the phases LHCs went through during PED area selection.

Chapter 4 describes in detail the proposed PED Methodology by its phases to be pursued to implement
Methodology for PED Planning and design

Chapter 5 discusses a reference method for citizen involvement strategies applied in Netherlands
Chapter 6 is focused on identification of stakeholders of each LHC and FWC.

Chapter 7 cites the activities performed during 1 year of MAKING-CITY, specifically GamePED
Workshop that was held in project meetings, a section of brief lessons learnt from LHCs and how citizens
will be involved in future cities for describing how to proceed with PEDs.

Finally, Annex | includes a barrier/enabler matrix that is contributed by all FWCs and their support
partners which is mentioned in Phase IV of PED Methodology.

Annex Il presents SPEC (Detail) Cards of technical and non-technical solutions of MAKING-CITY and other
projects. The cards will be finalized in the final version of this deliverable.

1.1 Purpose and target group

The main purpose of Methodology and Guidelines for PED design is to provide an approach for planning
and designing PEBs/PEDs in cities. Since PEDs play a key role on energy transition in cities, the aim of
this report highlights the importance of citizen participation, economic, technical, political, regulatory
and spatial issues for a sustainable urbanization. In line with this, definition of the methodology and
establishing guidelines according to the different application of scenarios to facilitate designers the
identification and combination of the solutions to transform a district into a PED, is pointed out. In this
deliverable, the analyses and conceptions for defining PED boundaries in cities and selection of
technologies in parallel with participative processes are intensely examined and presented.

The target group of the proposed PED method is mainly the municipalities, nonetheless the process
defined in this report covers citizens, designers, planners, technology providers, energy utilities, grid
operators, researches, energy real estate investors, energy generators, energy service providers and
public transport operators and mobility planners.

MAKING-CITY G.A. n°824418
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1.2 Contribution partners

The following Table 1 depicts the main contributions from participant partners in the development of
this deliverable.

Table 1 Contribution of Partners

Partner n? and 0L
Contribution

short name
25-DEM Main contributor for developing PED method, literature review and generator
of PED Methodology Phases
PED concept definition according to MAKING-CITY, identification of city level
01-CAR . o .
indicators and analyses of existing city plans, calculation of PEDs
02-TEC Energy demand analyses, summary of calculation of PEDs
03-GRO Discussions on PEDBoard and SPEC cards generation
Citizen participation approach development, smart energy city methodology
04-TNO ) ) o .
integration and citizen engagement strategies in Netherlands, SPEC cards
11-RUG Contribution to integrated energy planning approach
13-0UK Discussions on PEDBoard and SPEC cards generation
Harmonization of urban and energy planning and design, contribution to
14-UoU o : .
phases and Public-Private-People Partnerships, SPEC cards generation
20-VTT SPEC cards generation, definition of city level indicators
21-BAS Contribution to Barriers and enablers of solutions, solution Index
22-UNI Contribution to Barriers and enablers of solutions, solution Index
23-LEO Contribution to Barriers and enablers of solutions, solution Index
24-KM Contribution to Barriers and enablers of solutions, solution Index
28-VID Contribution to Barriers and enablers of solutions, solution Index
29-GSC Contribution to Barriers and enablers of solutions, solution Index
30-LUB Contribution to Barriers and enablers of solutions, solution Index
Identification of stakeholders, economic challenges against implementation
32-R2M
of PEDs
33-GBCE Reference PED projects, SPEC Cards generation, contribution to phases of the

methodology

1.3 Relation to other activities in the project

The following table depicts the main relationship of this deliverable to other activities (mainly
deliverables) developed within the MAKING-CITY Project and that should be considered along with this
document for further understanding of its contents.
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Table 2 Relation of the report to other deliverables and activities

PED Methodology Phase V adopts Guidelines to calculate the annual energy
balance PED (demand, consumption, Energy flows, storage, RES) to verify if the
selected boundary and solutions already provide surplus in energy balance.

T4.1/D4.15,D4.2

T4.2/D4.16, D4.3

T2.1/D2.13

T3.1/D3.13,D3.13

T1.2/D1.2

T1.3/D1.22,D1.3

This report will be a basis document for the analysis of districts in the FWC and
selection of candidate areas to become a PED.

Action Cards of Oulu PED (Kaukovaino) interventions detailed design report provide
basis data for SPEC cards

Action cards of Groningen PEDs (North, Southeast) interventions detailed design
report provide basis data for SPEC cards

City diagnosis: analysis of existing city plans mentioned in Phase | of the PED
Methodology for identification of city needs and priorities

Tools for modelling energy demand, supply side, simulation of scenarios and

estimation of impacts mentioned in Phase | of the PED Methodology for
identification of city needs and priorities
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2 Positive Energy Districts Concept

This section provides literature review on PED concept and different PED definitions and framework
according to different initiatives, projects and network and reference PED projects for displaying the
state of the art on complex structure of PEDs. A study describing challenges for PED implementation in
cities is also held for defining state of play in cities.

One of the most important global trends is the dynamic growth of cities and the concentration of socio-
economic functions in metropolitan areas. According to UN projections, world population will increase
to 8.9 billion by the year 2050, two thirds of which will live in cities. The average population of the thirty
most populous cities of the world will have tripled between 1965 and 2025.1 The 2015 Paris Agreement
has supported international efforts to reduce CO2 emissions, where urban areas with 70% share of
emissions have a key role. UN Sustainable Development Goal 11 is the goal of sustainable cities and
communities with the aim of supporting the transition towards low-carbon cities. Thus, the
development of cities in the following years, will determine progress on addressing the key
environmental, economic and social challenges. Until now, smart cities have been evaluated within
energy, mobility and ICT domains, while integrated sustainable urban planning, land use planning and
urban design is also highly relevant for designing and implementing smart cities. Sustainable
urbanisation is planned in a way that commuter towns are avoided, and the created districts provide as
much services as possible with an integrated approach considering the environmental, social, economic,
and spatial impacts. The challenge is that smart city aspects, such as decentralization and digitalization
of the energy sector, have not previously been a part of integrated urban planning, land use planning
and urban design. In this line, Positive Energy Districts (PEDs) can be seen as foundation of a highly
efficient and sustainable route to progress beyond the current urban transformation roadmaps as PEDs
are integrated mixed-used districts that have a positive impact within and beyond the limits of the
district.

The Strategic Energy Technology (SET) Plan short definition is “Positive Energy Districts (PED) are energy
efficient districts that have net zero carbon dioxide (CO,) emissions and work towards an annual local
surplus production of renewable energy (RES).” PED or Positive Energy Blocks? (PEB) are seen as “seeds”
for an urban regeneration of all sizes, in fact, PEDs can raise the quality of life in European cities,
contribute to achieving the COP21 targets and enhancing European capacities and knowledge to
become a global role model. The TWG 3.2 “Smart Cities and Communities” has developed an integrative
approach including technology, spatial, regulatory, legal, financial, environmental, social and economic
perspectives, to support the planning, deployment and replication of PEDs for sustainable urbanisation?.

SET Plan has been recognised as one of the major tools to deliver the Energy Union Strategy, by
contributing to the cost reduction and improvement of the performance of low carbon energy
technologies through impactful synergetic innovation actions.

The strategic target of the Implementation Plan was inspired by discussions in the European Innovation
Partnership on Smart Cities and Communities, especially by the Initiative on PEBs and the “Zero
Energy/Emission Districts” mentioned in the TWG 3.2 Declaration of Intent. The Programme on PEDs
and Neighbourhoods (PED Programme) that was established in 2018 by the Action 3.2 on Smart Cities

1 Wotek, M., & Wyszomirski, O. (2013). The trolleybus as an urban means of transport in the light of the Trolley project. Gdansk:
Wydawnictwo Uniwersytetu Gdanskiego.

2 A Positive Energy Block (PEB) is a group of at least three connected neighbouring buildings producing on a yearly basis more
primary energy than what they use. These buildings must serve different purposes (housing, offices, commercial spaces...) to
take advantage of complementary energy consumption curves and optimise local renewable energy production, consumption
and storage. Another key advantage of the concept is that by creating a functional and social mix, they will contribute to urban
regeneration. PEBs, mainly focussed on energy, can also help with taking-up bioclimatic architecture, advanced materials,
Information  and communication  Technologies  (ICT)  with on-site renewable  energy  production.
https://eu-smartcities.eu/initiatives/71/description

3 Twg Action plan 3.2 Set Plan
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and Communities of the European SET Plan, has the ambition to support the planning, deployment and
replication of 100 ‘Positive Energy Districts” across Europe by 2025 for urban transition and sustainable
urbanisation. PEDs will raise the quality of life in European cities, contribute to reaching the COP21
targets and enhancing European capacities and knowledge to become a global role model.

PEB / PED = Circular Economy

When considering the PEB/PED concept, a series of elements naturally come into place: the need for a
smart grid; local renewable energy production; optimal use of elements such as advanced materials, or
local storage; Information and Communication technologies (ICT); digital design; active management
(demand-response, load shifting, peak shaving, optimisation, user interaction involvement and
connection to electromobility solutions.*

The +CityxChange project considers that Positive Energy Districts should also enable the trade of energy
within the block and its surroundings utilising advanced Distributed Ledger Technology to create added
value and incentives for the consumer to generate energy locally, provide flexibility and aggregate power
generation in a system-wide cloud solution. The aggregation of these local energy, flexibility, power
quality and balancing markets will lead the way towards maximum uptake of renewables and a near
zero energy economy in the future.

2.1 From smart cities towards Positive Energy Districts

PEDs are evolving from sustainable neighbourhoods, energy efficient districts and nearly zero energy
districts concepts. Earlier concepts are with reference to Trias Energetica model that is developed by
the Delft University of Technology and acts as a guide when pursuing energy sustainability in urban
design. The Trias Energetica makes clear that energy savings have to come first on the path to
environmental protection.® The method consists of three steps:

1. Reduce the demand for energy through the rational use of energy: There is substantial possibility
for reducing energy demand in cities by an integrated approach to the design of buildings,
building clusters, the transport system and district or micro- power generation, with novel
technologies. Their effectiveness can be evaluated by and assist governments in writing their
strict energy policies.

2. Use sustainable sources of energy like renewable energy to fulfil demands: Using natural
resources wherever possible at any level, combined with reliable energy design choices. Using
for instance the building facade and parking lots as solar collectors, and use that energy for
heating and/or cooling also applying wind power, hydropower, geothermal power, biomass
where possible.

3. Use fossil fuels, if necessary, as efficiently and cleanly as possible: (compensate) After having
applied the first two steps to the maximum possible, the remaining energy need, if any, will be
met by applying fossil fuels as efficiently as possible, by applying state-of-the-art techniques,
such as: CHCP: combined heating, cooling, and power generation , use waste fuelled biogas
generators.

Traditionally, energy has been centrally produced by big power plants, transmitted into cities and then
distributed among the several consumers, such as: households, companies, or service providers. This
corresponds to a linear progression from a centralized production (Figure 2) to a decentralized
distribution. However, this landscape is quickly changing in all the steps of its supply chain. In the
production process, we see a shift from centralized to decentralized generation.®

4 EIP-SCC Webinar on Positive Energy Blocks for Small & Medium Sized Cities, 3" November 2016.

5 Critical review of sustainable energy schemes of trias energetica

6 Smart cities MOOC prepared by IGLUS (innovative governance of large urban systems), EPFL — Ecole polytechnique fédérale
de Lausanne
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Power plants Transmission lines
generate carry electricity long
electricity distances to consumers

Figure 2 Centralized Generation - One-way power

According to +CityxChange project, “recent technological developments have changed and reshaped
the functioning scheme of different service sectors, including the energy markets. The consumption-
production model is becoming more complex in terms of design, operation and maintenance. This is
accompanied by the introduction of new key elements to the system, such as renewable source, energy
storage, smart grids, data management and prosumers.”

This relatively new, reshaped and derived concept emphasizes the so-called energy
flexibility’/complexity which enables communication and trade between peers, all the while striving for
a localized, flexible heat/power supply market, is defined as the modification of generation injection
and/or consumption patterns in reaction to an external signal (price signal or activation) in order to
provide a service within the energy system. Regarding this transformation in energy supply chain, the
pricing of electricity has changed. Instead of fixed prices, consumers now find price signals, which
change according to supply and demand. Individual electricity generators can choose to sell back to the
grid when prices are high and buy from the grid when prices are low, for instance. This provides new
generation of technologies that can automatically react to this shifting. The new concept towards PEDs
for sustainable urbanization is schematized in Figure 3 From Trias Energetica Model to PED Concept.

Efficient use of Energy efficiency
fossil fuels becsnantsansnensnucnnsenensnnenesatanannansnasnannnsnsnasnanznassscssp) in buildings /
A districts
&
O
S
G
0\9 Towards Positive
Trias Energetica Energy Districts for
sustainable urbanisation
Flexibility for )
Minimize energy Use of sustainable energy Reglo"alﬂ:'ﬁ|
consumption energy generation consumption rene::'lapb‘l’tlayene
within districts 9y
- e

Figure 3 From Trias Energetica Model to PED Concept

Power demands are continuing to rise, and energy availability and reliability are becoming primary
concerns for utilities, independent power producers, industrial manufacturers, and commercial
campuses—all of which need solutions to help provide a reliable and cost-efficient electricity supply. At
the same time, Distributed Energy Resources (DERs) such as renewable generation sources and energy
storage are being added to the grid (Figure 4) , creating new operational challenges, while also bringing
new business opportunities and revenue streams, resulting in decentralized systems also mentioned
above.

7 By flexiblity, we intend here the ability of a system to provide supply and demand balance over different time scales in an
economic and reliable way, including response to unforseen events (N.Good, E.A. Martinez Cesena, P. Mancarella, 2017).

MAKING-CITY G.A. n°824418




D4.20 - Methodology and Guidelines for PED Design — Initial Version

| -

Storage

Residential

Commercial

Industrial

Monitor

ﬁﬁ () Energy | control ﬁ —
Utili Demand | g jance
ility Renewables
Grid

O qe

Electric Generator
Vehicles

Figure 4 Distributed Energy Resources in decentralized micro-grid systems

There are several key factors driving the DER trend such as:

P Going Green (Many countries have made policy and regulatory changes, setting targets for the
increase of green energy and reduction of GHGs),

P Security of Supply (As traditional fossil-fuelled generation plants are reaching end of life or being
retired, new generation sources are needed to cover primary energy needs),

P New Revenue Streams (Power producers are starting to take advantage of new commercial
models, including peer-to-peer energy transactions),

P DER Availability and affordability (As DERs become more cost effective, the rise of the
"prosumer", the traditional energy consumer who is now also a producer.)

Prosumers are active energy users who both produce and consume energy from renewable sources
(RES). Along with new PED concept, the framework of prosumers is developing into end users in energy
flexibility approach. The development of micro-generation and storage in addition to consumption,
empowers individual households and perhaps even more, those organized in cooperatives,
neighbourhoods etc, to become pro-active actors and stakeholders that It is not just a matter of
producing and consuming RES anymore, but also becoming actors who contribute to the resilience and
balancing of the regional/local energy system by just-in-time communicating and trading between each
other. If some amount of predictability can be imparted to micro-generation/storage in PED or even
PEN districts via forecasts, end users and/or end user groups provide sufficient in energy flexibility in
the local energy system architecture that could ease reinforce the shift from centralized to decentralized
generation explained above to advantage from the service of pricing for optimal benefit. Demand side
management, sector coupling (power-to-heat, heat-to-power) and storage are among the main
instruments to achieve this goal. PED/PEN’s as the nucleus of the urban energy transition require
wholesale changes in the present energy supply and demand architectures. New market structures and
players, local and/or independent multi-carrier micro grids, energy generation/storage at community
level as mentioned above, drastically different end-user involvement and probably new technologies.
Smart control of energy consumption inside (nanoGrid) and around buildings or group of buildings
(microgrid) can provide a major contribution to address the imminent energy stability problems of the
total energy infrastructure.

2.2 Definition and scope of PED

The Positive Energy Block concept is already integrated in the Action 3.2 Smart Cities and communities
of the Energy Union and Set Plan that aims at net—zero-energy/emission districts (ZEED) that will
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strongly contribute to COP21 targets. A further step to this ZEED concept is the consideration of
“positive energy districts (PED) or positive energy blocks (PEB)®”.

There is not a standard definition for the PED concept. In fact, there are small differences between the
definitions from the EIP-SCC> the EU definition®, JPI Urban Europe!® or within the the SET-Plan
Implementation Working Group 3.2. They specially differ in qualitative characteristics of the PEDs such
as “integrated buildings” within the city or that PED need to have a “positive impact” on the district/city
energy system. All of the definitions agree that PEDs are consisting of delimited areas?®! of buildings and
public spaces where the total annual energy balance (considering heating, cooling, air conditioning,
lighting and domestic hot water) is positive, therefore the area will deliver, in average, an energy surplus
to be shared with other urban or peri-urban zones. To that aim, these districts need to be designed with
local RES generation systems in order to not only be able to cover its own needs but the needs of their
surrounding limits.

Furthermore, several projects and cities are adopting the concept, with different particularities. The
project Hunziker Areal, from Zirich (Switzerland) defined their newly built neighbourhoods as PEDs,
integrating concepts such as affordable housing, jobs on-site, citizen participation, energy efficiency,
RES production and sustainable materials. +CityxChange H2020 project defines a positive energy district
in a similar way as the SET-Plan Implementation Working Group 3.2 on Smart Cities and Communities
(IWG 3.2) emphasizing energy retrofitting, RES on-site, active management, mobility, social aspects, and
energy flexibility, among others. SPARCS project defines a positive energy district with virtual
boundaries, where the energy management, storage, e-mobility, RES production, NZEBs and retrofitted
buildings concepts are integrated (among other characteristics). Even COOPERaTE project has
developed an open, scalable neighbourhood service and management platform that provides services
and energy management towards energy positive neighbourhoods and it was tested in two demo-sites.
As a summary, the quantitative and qualitative characteristics of a PED observed in the state of the art
are included in Table 3: Quantitative and Qualitative Characteristics of a PED.

Table 3: Quantitative and Qualitative Characteristics of a PED

QUANTITATIVE CHARACTERISTICS QUALITATIVE CHARACTERISTICS

Integrated buildings

Several buildings (New, retrofitted, combination of both, L
Positive impact

mixed-use) ) o

" Interaction between buildings/users/systems

Positive Energy Balance )
Synergically connected
Scalable

) Role model

Optimal use of systems )
Innovative

Active management
Energy Efficiency
Net CO2 emissions
Surplus of RES

Sustainable urbanization
User added value
Affordable, high standard living
Sustainable Mobility, consumption and production

The definition within MAKING-CITY project is explained in more detail in section 3.1.

On the other hand, discussions and studies on PED definitions and framework according to other
projects, initiatives and organizations such as Strategic Energy Technology Plan of EC, European Energy
Research Alliance — Joint Programme Smart Cities (EERA-JPSC), European Innovation Partnership on
Smart Cities and Communities (EIP-SCC) and JPI Urban Europe, are still on-going. These discussions are
summarized in following sections:

8 According to EIP-SCC, Positive Energy Block (PEB) is a group of at least three connected neighbouring buildings producing on
a yearly basis more primary energy than what they use. https://eu-smartcities.eu/initiatives/71/description

% In the last tender of Smart Cities and Communities, LC-SC3-SCC-1-2018-2019-2020, the PED concept is defined
https://cordis.europa.eu/programme/rcn/703271/en

10 https://ipi-urbaneurope.eu/ped/

11 The delimited area (the boundaries) has been discussed that can be functional boundaries (e.g. buildings connected through
a district heating), geographical or even virtual boundaries (district contractually connected to an energy system outside the
geographical limits).
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2.2.1Strategic Energy Technology (SET) Plan - ACTION n°3.2
Implementation Plan

The Positive Energy Districts in this work consists of several buildings (new, retro-fitted or a combination
of both) that actively manage their energy consumption and the energy flow between them and the
wider energy system. Positive Energy Blocks/Districts make optimal use of advanced materials, local
RES, local storage, smart energy grids, demand-response, cutting edge energy management (electricity,
heating and cooling), user interaction/involvement and ICT. Positive Energy Districts are designed to be
integral part of the district/city energy system and have a positive impact on it. Their design is
intrinsically scalable and they are well embedded in the spatial, economic, technical, environmental and
social context of the project site. PEDs require interaction and integration between buildings, the users
and the regional energy, mobility and ICT system, as well as an integrative approach including
technology, spatial, regulatory, financial, legal, social and economic perspectives. Ideally, PEDs will be
developed in an open innovation framework, driven by cities in cooperation with industry and investors,
research and citizen organisations.

In this context, a PED is seen as a district with annual net zero energy import, and net zero CO2 emission
working towards an annual local surplus production of renewable energy. The defining aspects, or
“building blocks” of PEDs are:
» A PED is embedded in an urban and regional energy system, preferably driven by renewable
energy, in order to provide optimised security and flexibility of supply.

P A PED is based on a high level of energy efficiency, in order to keep annual local energy
consumption lower than the amount of locally produced renewable energy.

P Within the regional energy system, a PED enables the use of renewable energy by offering
optimised flexibility and in managing consumption and storage capacities on demand. Active
management will allow for balancing and optimisation, peak shaving, load shifting, demand
response and reduced curtailment of RES, and district-level self-consumption of electricity and
thermal energy

P A PED couples-built environment, sustainable production and consumption, and mobility to
reduce energy use and greenhouse gas emissions and to create added value and incentives for
the consumer. E.g., PEDs facilitate increased EV charging capability within the district and
ensure that the impact of EVs on the distribution will be minimised by using local generation
where possible.

P A PED makes optimal use of elements such as advanced materials, local RES and other low
carbon energy sources (e.g. waste heat from industry and service sector, such as data centres),
local storage, smart energy grids, demand-response, cutting edge energy management
(electricity, heating and cooling), user interaction/involvement and ICT.

P PED should offer affordable living for the inhabitants.

PEDs will be implemented in newly built and retrofitted districts or districts with a mix of both.

Cities must have clear commitment to sustainability, liveability and going beyond carbon neutrality by
becoming energy positive. Such “Positive Energy Districts/Neighbourhoods “(PED/PENs) could be new
developments, but should also implement ambitious solutions for urban district renewal.

PED Guides and Tools will be developed to support replication and mainstreaming. This includes, e.g.
PED definition, national PED certification, a process towards one standard in digital planning,
construction, and building information management of PEDs, guides on funding and business models,
guides for capacity building and PED planning tools. PED Replication and Mainstreaming will be driven
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by cities, including PED development in their city strategies, providing the necessary pre-conditions for
PED deployment and the actual deployment and maintenance of PEDs.!?

2.2.2 Energy Research Alliance-Joint Programme Smart Cities (EERA-
JPSC)

SET-Plan Action 3.2 has the ambition to create a city driven network of municipalities and their
stakeholders with ambition to develop PEDs. This PED City Panel will identify common dimensions of
PEDs across Europe as a basis for national PED certifications, and aims to mutually learn from PED Labs.

To define the required RDI to move towards Positive Energy Districts, and from there to Positive Energy
Cities, we have identified 4 lines of actions or conditions: Think big (system innovation), Start small (co
create with citizens), Learn fast (and collaborate), Scale up (including design of strategy).

From a technical point of view, a PED is characterized by achieving a positive energy balance within a
given boundary. Such boundary can be a

P Geographical boundary: Spatial-physical limits of the PED in terms of delineated buildings, sites
and infrastructures — these may be contiguous or in a configuration of detached patches;

P Functional boundary: Limits of the PED in terms of energy grids, e.g. the electricity grid behind
a substation that can be considered as an independent functional entity serving the PED; a
district heating system that can be considered as a functional part of the PED even if the
former’s service area is substantially larger than the heating sector of the PED in question; or a
gas network in the same sense;

P Virtual boundary: Limits of the PED in terms of contractual boundaries, e.g. including an energy
production infrastructure owned by the PED occupants but situated outside the normal
geographical PED boundaries (for example an offshore wind turbine owned through shares by
the PED occupant community).

2.2.3 European Innovation Partnership on Smart Cities and
Communities (EIP-SCC)

A Positive Energy Block (PEB) is a group of at least three connected neighboring buildings producing on
a yearly basis more primary energy than what they use. These buildings must serve different purposes
(housing, offices, commercial spaces...) to take advantage of complementary energy consumption
curves and optimize local renewable energy production, consumption and storage. Another key
advantage of the concept is that by creating a functional and social mix, they will contribute to urban
regeneration. PEBs, mainly focused on energy, can also help with taking-up bioclimatic architecture,
advanced materials, Information and communication Technologies (ICT) with on-site renewable energy
production. The initiative links-in directly with the EU Strategic Implementation Plan's ambition to
improve the energy efficiency of Europe’s buildings and districts. 2016-PEB Initiative

First definition of Positive Energy Blocks, according to EIP-SCC was “At least three connected
neighbouring buildings producing on a yearly basis more primary energy than what they use (in terms of
lighting, heating, cooling and ventilation).”

The target was to launch by 2020 the construction of 100 PEBs throughout EU and neighbouring
countries, with at least 1 PEB per EU Member State. Of this figure, 50% of the PEBs should be in cities
with <100,000 inhabitants. These buildings must serve different purposes (housing, offices, commercial

12 SET Plan — Declaration of Intent on Strategic Targets in the context of an Initiative for Smart Cities and Communities,
https://setis.ec.europa.eu/system/files/integrated_set-plan/action3_2_scc_declaration_of_intent.pdf
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spaces...) to take advantage of complementary energy consumption curves and optimise local
renewable energy production, consumption and storage.

Financing: exploring Smart Specialisation Strategy (S3) (The Smart Specialisation Platform (S3 Platform)
provides information, methodologies, expertise and advice to national and regional policy makers, as
well as promoting mutual learning and trans-national cooperation, and contributing to academic
debates around the concept of smart specialisation.) at regional level, EIB, Private investors...

Location: Identification specific to each city with preference given to central area for demonstration
purposes

2.2.4 JPI Urban Europe and Positive Energy Neighbourhoods

According to PED Framework report prepared by JPI Urban Europe: In honoring the economic, cultural
and climate-related diversity of European countries and cities, a definition for such PED/PENSs should not
be just an algorithm for calculating the input and output of energy, but rather a framework, which
outlines the three most important functions of urban areas in the context of their urban and regional
energy system. The first obvious requirement is that PEDs should ultimately rely on renewable energy only
(energy production function), which is one of the main contributions towards climate neutrality. Secondly,
they should make energy efficiency as one of their priorities in order to best utilize the renewable energies
available (energy efficiency function). Thirdly, the awareness that urban areas are bound to be among
the largest consumers of energy, and therefore need to make sure that they act in a way which is
optimally beneficial for the energy system (energy flexibility function).

There shall be enablers such as political vision and governance framework, active involvement of
problem owners and citizens, integration of energy and urban planning, ICT and data management to
reach PED/PENs target. These enablers pursue guides on their way towards climate neutrality and
energy surplus taking into account the guiding principles such as quality of life, inclusiveness and
sustainability. 13

2.3 State of Play in Cities and Challenges for PED concept and
implementation of PED

2.3.1Legal and Institutional Challenges

Regulations are the most important instrument that serves for the improvement of technology
ecosystems. During the transformation towards smarter cities, legal advisors play an important role as
public authorities and investors. Smart city approach reveals a deep transformation of the relevant
cities’ infrastructure. Technological changes especially those that involve new information and
communication technology (The Internet of Things (loT) etc.) enable to infrastructure meets more
efficiently the needs to which it responds. As another major transformation, the infrastructure’s
components are increasingly interconnected; they operate less and less in isolation. Finally,
conventional urban infrastructure sits a digital meta-infrastructure made up of various public and
private communication channels in which flow of data enabling smart cities to function.

From the legal perspective, smart city concept brings a variety of regulation areas in its wake as follows:

P Innovation and communication technologies (personal data and profiling, smart buildings,
cyber security, cloud services etc.)

13 Norman Akhtar and Kevin Hasley, Smart cities face challenges and opportunities
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P Energy regulation (internal market liberalisation rules, renewable energy support schemes,
unbundling requirements, smart grids, energy efficiency, energy storage etc.)

P Environmental legislation (EIA, emission allowances, waste management)

v

Procurement rules (public procurement rules, concessions and PPP projects)

P Banking/Finance (e.g., banking and public funding, capital markets (MIFID a MIFID II)
regulation and project financing)

P IP regulation (Right of intellectual, industrial property and copyright)**

When preparing smart city strategies, public authorities may face conflict of competence with one
another as well as legal restrictions in more strictly regulated areas, such as energy market,
procurement, competition and state aid rules. Due to nature of smart city strategy in which runs the
risk of amendments or even dismissal like any other such project, it passes through the standard and
long-lasting bureaucratic process. During the process of strategy development, the basic plan to finance
the respective projects has to be found in which includes a review of the possibilities for financing (i.e.,
private (e.g. bank financing, capital markets, PPP projects) and/or public (local/EU funds or cross-border
financing)). Finding workable policies to regulate stakeholders, unleashing economic development,
maintaining benefits for the citizens and permitting growth in research-and-development investment
become important challenges for legislators. Public-private partnerships are one of the more popular
investment types used to manage these financial challenges. Since interoperability and funding
challenges faced by smart cities in every region of the world, lawmakers are trying to formulate common
interest among project partners. Legislation can help local governments implement smart city
technologies and overcome the various challenges. For example, the Smart Cities and Communities Act
was introduced in the US Congress in February 2017. Although it has not received final Senate approval,
the bill focuses on coordinating activities and funding from federal agencies among various smart cities-
related municipal departments, by establishing an inter-agency council.

Aligning multiple city departments and stakeholders on common ground, and allowing interoperability
and the sharing of data among them and with the potential regional and national platforms, helps in
the allocation of the initial financial investment because, before implementing smart city initiatives,
government departments and private partners have been working in their own silos. This silo mindset
is one of the main problems governments and system integrators must overcome. A change in
management style, which introduces open collaboration and data sharing among municipal bodies can
help reduce the financial blockade, allowing smart cities to achieve their goals.

Getting participants to share their personal data, and balancing trade-offs, is also a challenge for many
policymakers. Due to the fact that Smart Cities are investing more money and resources into security,
while tech companies are creating solutions with new built-in mechanisms to protect against hacking
and cyber-crimes. On the other hand, IP and ownership rights to the outcomes of smart solutions call
for equal attention. Real estate issues, EU internal market regulation limitations, including security and
reliability of the smart solutions and responsibility issues must also be taken into consideration.

Educating and engaging the community is another challenge area for smart cities. Smart city needs
“smart” citizens who are engaged and actively taking advantage of new technologies. With any new city-
wide tech project, part of the implementation process must involve educating the community on its
benefits. City governments can communicate the intrinsic benefits of smart city projects more easily by
making technology education programmes available. For instance, cities such as Singapore, Dubai,

https://www.citiesdigest.com/2017/03/16/legal-aspects-smart-city-development-kamil-blazek-interview/
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London and New York are among those that have moved forward with supporting policies, stronger
digital and cyber security, improved connectivity and better education.

These partnerships demonstrate the growing readiness of city authorities and the project partners to
work together to develop smart city projects. There are currently more than 450 cities that have
adopted at least one smart city project, and project partners such as IBM, Cisco, Nokia and Huawei have
introduced their platforms and are providing end-to-end solutions for the mentioned challenges. Also
public, integrated open source platforms are being developed.

REMOURBAN project states that institutional challenges are often linked to tensions between top-down
managerial approaches and bottom-up needs. It is widely accepted that democratic societies should
adopt governance approaches that involve multiple stakeholders including residents and other civil
communities-of-interest. However, there are often conflicts between what local communities want for
their neighbourhoods and the plans coming from the city administrations. Additionally, financing
schemes are often difficult to identify, also involving the right stakeholders and commercial developers.

The SCIS technology replication study already mentions a number of barriers city authorities, planners
and developers face in the project preparation and implementations phases. Shifting cities to a low
carbon future presents major technological, economic and social challenges, this includes reforming
and adjusting policies at all levels. The framework conditions need to be created to facilitate the
adoption of new solutions and promote innovation. This requires a flexible, but also a stable positive
policy environment.®

At the local level the following aspects are key difficulties that can be addressed by policy actions:

P Insufficient level of local competences;
Inappropriate level of local administrative capacity;
High administrative burdens;

Inappropriate procurement rules;

Inappropriate Stakeholder involvement;

Access to capital;

Public Private Partnerships;

Inappropriate Regulatory environment at national level.

vV vy VvV Vv VvYVvyYyvyy

Urban planning regulations, energy market rules, DSO prescriptions, fiscal & financial
regulations, public budget & tendering regulations (in particular the risk of ‘prior knowledge’) >
need for sandboxes / regulation free zones and/or regulatory changes at the regional, MS or EU
level —according to EIP-SCC.

P Cross-sectoral & cross-silo collaboration in order to acquire integrated solutions and maximizing
secondary benefits. Effective guidance by proper urban strategies & governance. Cooperation
with higher scale policy levels and between PED projects (peer-to-peer exchange).

» Need for competent planners (knowhow, tools, communication, talent, creativity) & proper
capacity at all levels (local authorities, solutions providers, developers), ‘planning for change’,
need for integrated planning (capacity)

15 The making of a smart city: policy recommendations for decision makers at local regional, national and EU levels
https://smartcities-infosystem.eu/
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2.3.2 Economic Challenges

Making
City

2.3.2.1Economic challenges anticipated by the SET Plan

Key challenges and needs for planning, designing and deploying PEDs have been identified in the TWG
3.2 Implementation Plan (Figure 5). Most of these challenges are non-technological, business-related

ones. They include for instance:

P The large-scale deployment of PEDs requires the development of sustainable business models
that consider the whole process of building, operating and maintaining PEDs and engage all
actors among owners, city authorities, real estate developers and operators of the energy

infrastructure.

P Strong leadership of public sector is essential to lead the transformation process and respond to
the emergence of PEDs besides stimulating innovative public procurement and its ability to push
innovation to lead market strategy targeting the development of investible PED projects.

P The deployment of PEDs is expected to impact the whole energy market and its related
technological, financial and regulatory aspects. Key aspects correspond to new innovative
energy solutions and corresponding new roles such as prosumers, the complex regulatory
framework and the resulting investment risks that require credible and robust investment
concepts and access to new financing schemes.

Business
models for
implemention
and operation of
PEDs

Replication,

upscaling and
mainstreaming

Co-creation,
open
innovation,
public sector
innovation and
procurement

Integrated and
innovative
technologies for
PEDs

Challenges and
Requirements
for Deploying

PEDs

Capacity-
building,
education and
training

Societal
innovation,
social
entrepreneur-
ship and citizen
participation

New Energy
markets and
sustainable
funding models
for
implementation
of PEDs

Regulatory
framework,
certification and
standardisation

Figure 5. Key challenges and needs for planning, designing and deploying PEDs as identified by SET-

Plan TWG 3.2
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2.3.2.2Economic challenges concretely encountered by existing projects

Even though the PED concept is quite recent and only a few projects are implemented or under
implementation, experience sharing with regards PED implementation has already been carried out:

>

The PED Programme Management of JPI Urban Europe published in March 2019 its “Booklet of
Positive energy Districts in Europe — Preview: A compilation of projects towards sustainable
urbanization and the energy transition”.'® Concrete economic challenges encountered by the
PED projects listed in this booklet are explained.

Economic challenges have also been discussed with MAKING-CITY partners active in Oulu and
Groningen through interviews carried out in summer 2019 by R2M Solution (see chapter 6.1 of
the present report).

The following economic challenges have been mentioned by projects:

>

The main economic challenge is related to the high investment costs for the transition from the
previous (fossil-based) system to the new (carbon-neutral) system. This is the case for instance
in Groningen where all buildings are currently connected to the gas network, which is well-
functioning and efficient, and where the project consists in (inter alia) switching from the gas
to the heat network (heat being generated by renewable sources). Even though in the long run
this should be financially efficient, there are high investment costs at the beginning.

When applied to citizens, the challenge related to high investment costs is even harder. The
most energy-inefficient dwellings are often owned by families with modest revenues, who cannot
afford investing in energy-efficient technologies. They may also be owned by housing
cooperatives with complex decision-making processes related to finance. That's why
regulations pushing for energy-efficient refurbishments have to be accompanied by proper
financial schemes.

There is often a lack of appropriate business models, like for instance energy performance
contracts (EPCs). Such contracts are widely spread for big energy consumers (like industrial or
large commercial assets), but they are not tailored to smaller consumers. This is an issue since
PEDs necessarily include residential buildings and other small energy consumers (for instance
small shops). The situation might evolve positively thanks to the roll-out of smart meters and
digital technologies which should facilitate the generalisation of EPCs to small energy
consumers.

The creation of a PED requires optimising energy flows between different generation, storage
and consumption assets. This relies on optimisation algorithms and real-time data gathering,
which represent a certain cost. It must be demonstrated that this cost does not exceed the
savings and benefits brought by optimisation. Doing such demonstration might be challenging
because of a lack of reliable historical data.

The creation of PEDs generates multiple benefits to multiple stakeholders. Such benefits include
for instance reduced costs for new energy infrastructures thanks to peak shaving, decreased
health costs due to improved air quality, increased real-estate value thanks to PED branding,
etc. The identification and quantification of these benefits is a difficult task. Therefore, it is
challenging to make beneficiaries pay for the benefit they are receiving. For this, it’s necessary

16 https://jpi-urbaneurope.eu/app/uploads/2019/04/Booklet-of-Positive-Energy-Districts.pdf
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to collect experience feedback in order to prove the benefits and facilitate the acceptance of
(for instance) increased rents for tenants.

P The financial viability of PEDs will be ensured when the main PED building blocks (such as
renovation packages for existing buildings and construction of passive or positive energy
buildings) will be mature enough to be scaled up and become cheaper and less risky.

» Mixed funding models, role of public investment for realizing long-term infrastructures,
identifying suitable business models. Ownership structures and financing beyond the common
short & midterm horizons, sharing models for costs & benefits across actors/investors —
According to EIP-SCC

2.3.3 Social Challenges

Sustainability is not just about solar panels, heat pumps and being energy neutral. Not the first user is
important, but the second and the third, which means that the change should also become an inherited
daily custom. That is why sustainable solutions should be economically cost-effective and have a long
lifespan.t’

Sustainability is about users’ behavior and about users who make sustainable choices. How users make
choices depends on many factors. To give a clear overview of these factors we use the Consumer
Decisions Comprehended (CODEC) model (Brunsting, 2018) that has been developed by ECN part of
TNO. This model has been developed to model, quantify and thereby calculate the market share of a
specific innovation. Here we will use only the theoretical framework of the model. The model balances
determinants stemming from several psychological models and theories, including habits, factual
barriers, social processes, and irrationalities in the consumer decision processes.

This model has already been used to define the factors that play a role in the choice behavior of people
towards fossil free living (see Figure 6) (Tigchelaar et al., 2019). The model consists of three elements:
1. attention, which is about whether people are engaging in decision making, or is there no trigger
to provide attention? Do users consider buying/investing in sustainable alternatives?

2. enablers, which is about whether people are practically enabled to buy the sustainable
alternative? Is it possible for them to take sustainable measurements?

3. intention, which is about whether consumers would like to buy the sustainable alternative?
Does this provide them personal benefits, status and are there many other people who already
have the sustainable alternative? Do sustainable alternatives offer people advantages?

Each of the underlying factors of the three elements — attention, enablers and intention - will be briefly
explained at the same time indicating social challenges or barriers for the adoption of sustainable energy
means by users/citizens:

Attention
P Presence of a trigger: at this moment there will be few natural moments when users consider
fossil free alternatives, unless they are intrinsically motivated or there is a specific trigger (e.g.,
a central heating boiler that does not work anymore or a frontrunner neighbour).

17 Ecovat.eu
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Breakthrough habits: when users have to make a choice there is a high chance of habitual
behaviour if users have made the specific choice before. If for example the central heating boiler
does not work anymore and the user is satisfied, the chance is high that s/he will buy a central
heating boiler again.

Enablers

>

>

Practically feasible: the solutions that are offered to users should be practically feasible.

Acceptable investment: the investment for a fossil renovation should be feasible. What is an
acceptable investment differing per user, the house s/he is living in and the fossil free
alternative?

Sufficient knowledge: many users have limited knowledge about the technical options of their
houses. They do not know either what the fossil free alternatives are and whether these
solutions are suitable for their houses.

Certainty about regulation and policy: users are uncertain about policies for fossil free homes.
They want to be sure that the rules do not change when they have just made investments in
their houses.

Option available on the market: options have to be available that are of high quality and that
are affordable. Also, a qualified workforce has to be available to install the fossil free solutions.

Intention

Attractive investment costs and variable costs: users will have to make investment costs for
fossil free solutions. Many users expect that they will get a compensation for the costs that they
make.

Personal benefits: for many user’s sustainability is not their first priority. More important topics
are for example family, work and health. People will come into action for topics that are related
to their values. Some examples of values are autonomy, competence and relatedness (Sheldon,
2001).

Attractive fossil free alternatives without hassle: many users are reluctant to the amount of
work and all the choice they will have to make.

Social comparison: the decision to invest in fossil free alternatives will be influenced by the
(direct) context of the user. The more people will buy fossil free products and services, the
higher the chance that others will also make these investments. Users are especially influenced
by people that are like them.

Social status: some users will be motivated to buy fossil free products if this improves their
status.
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Figure 6: Overview of the factors that play a role in choice behaviour towards fossil free living
(based on the CODEC model)

2.3.4 Technical Challenges

From a technical point of view, the main challenge in PED concept is to optimize the building integration
within the district and renewable energy sources (on/out site the district). Due to the variability in the
RES generation, the needs for having flexibility options are higher. In order to decrease that reliability,
Integrated and innovative technologies for PEDs could be a smart mix consisting of smart urban energy
networks, energy storage, ICT's and e-mobility, among others.

According to Set Plan Working group, innovative solutions for realizing and deploying PEDs cover
following domains®®:

P Highest energy saving measures to reducing primary energy demand through a variety of
energy conservation measures, highest energy efficiency and cutting-edge energy management
systems comprising highly insulated building envelope and windows, integrated PV and solar-
thermal facade, passive housing and efficient lighting, and smart metering.

P Maximize the use of renewable energy supply based on local distributed Renewable Energy
Systems (RES) within the geographical boundary of the district as well as through local energy
sources adjacent to the district. This covers PV, solar thermal, heat pumps, geothermal and
waste-to-heat-and-power. Complementary to the local renewable energy supplies, the
allocation of sites in adjacent urban areas or the surrounding regions should be considered for
additional electricity generation from biomass, wind and solar parks, especially to ensure
covering the peak demand. The generation of renewable energy sources in the local-regional
energy partnership should be taken into account in the calculation of the net zero import
definition of the PED.

P Integrated energy system design providing an efficient and flexible energy infrastructure
(electrical, heating, cooling, gas grids, all components connected by an ICT platform, etc.),
enabling the use of energy sector coupling (electricity, heating, cooling, energy for mobility),
the exchange of energy between all consumers and producers in the PED. The energy system
shall be designed to be robust and resilient to enable the adaptation to changing surrounding

18 Set Plan Action N2 3.2 Implementation plan, Annex 3, June 2018.
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conditions. This includes technical (e.g. grid infrastructure), organizational and regulatory
aspects.

P Flexibility options as well as optimized and smart energy management across the different
building types within the district and in synchronisation with the wider energy system of the
surrounding neighbourhood. This includes developing modular hybrid microgrids beside the
opportunities of DC grids integration, optimizing control algorithms for real-time management
of several energy vectors via ICT. In view of increased dependence on intermittent RES, active
management will allow for balancing and optimisation of energy demand-supply, load shifting
and reduced curtailment impact of RES.

P Energy storage presents one of the biggest gaps to realize PEDs. Finding ways to store energy
all year long is not just a challenge when it comes to technology but also in terms of cost
effectiveness. Technically feasible solutions for long-time storage of heat and electricity over
days and weeks and even seasons must become cheaper in order to make PEDs cost-effective,
so they can compete with conventional buildings and districts on the basis of a life-cycle, or
total cost assessment.

P EV will be an integrative element of PEDs with an expected increased impact on the district
energy system behaviour. Hence, EVs need to be considered already during the planning phase
of PEDs. By planning and implementation of an optimized EV charging infrastructure and
adequate management of charging as well as considering EV-to-grid, EV can have positive
impact on the power load management charging capability within the district and make use of
the ensure that the impact of EVs on the distribution will be minimised by using local generation
where possible.

P Distributed ledger technology to manage power exchange at the local community level and
create added value and incentives for the consumer to generate energy locally, provide
flexibility and aggregate power generation in a system-wide cloud solution. Such innovative
technologies are vital to maximize the uptake of renewables and manage the emerging local
energy systems that couple the different energy demand and supply options in view of the
changing role of consumer and producer to the role of prosumer.

2.3.5 Requirements for implementation of PED
1. Urban Planning, Land Use Planning and Urban Design

Urban planning can be defined as “the process of envisioning alternative futures for an urban area,
setting goals and objectives, and formulating implementing strategies to reach the alternative future”.*®
Land use planning is one element of urban planning.?® Land use planning operates at a municipal level
in order to regulate the conversion of land and property uses, with an aim of integrating social,
economic and environmental issues, and reconciling competing interests.?* Urban design addresses the
scale between architecture and urban planning?? and focuses on the physical and spatial features of the
built environment. Urban design seeks to design a coherent whole out of the place-specific resources

and qualities, within the wider regulatory systems and market conditions.?®

19 Caves, R. W. (2005). Encyclopedia of the City. London: Routledge.

20 Caves, R. W. (2005). Encyclopedia of the City. London: Routledge.

21 Commission of The European Communities. (1997). The EU Compendium of Spatial Planning Systems and Policies.
Luxembourg: Regional Development Studies, Office for Official Publications of the European Communities.

22 Caves, R. W. (2005). Encyclopedia of the City. London: Routledge.

23 Carmona, M., Heath, T., Oc, T., & Tiesdell, S. (2012). Public places — Urban spaces. London: Routledge.
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As the integration of various interests is the central aim of urban planning and land use planning, cities
can utilize them to foster and enable energy actions. On the level of strategic master planning,
municipalities may use land use plans to guide the development of urban structure in the long-term,
and search locations for integrated urban functions, such as PEDs. Moreover, surveys and impact
assessments produced during land use planning can be utilized to generate knowledge about energy
opportunities. Land use planning can also be utilized to bridge energy targets with implementation: local
detailed plans juridically enable implementation of building projects with energy actions, and the
participatory land use planning processes can be utilized for energy-related participation.

There has to be a holistic approach towards sustainable, livable neighborhoods / Integrative perspective
e.g. integrating technological, spatial, regulatory, financial, legal, economic, social, cultural and
governance aspects. Synergetically connected to the wider energy/mobility/digital infrastructure.
Sometimes the circular economy/sustainable urban metabolism is put forward.

One limitation for utilizing land use planning in fostering new PEDs is that the prerequisites of
municipalities to practice land use planning vary depending on the spatial planning system in each
country or region. Another limitation is that land use planning can be best utilized in contexts where
new buildings are being built, that is, in PEDs based on new urban development or infill building. In PEDs
that include existing buildings, other planning and policy tools, such as citizen engagement strategies,
might be more applicable.

* Context-sensitive, urban structure — ‘location, location, location’

In the case of the City of Oulu PED, the existing central district heating network forms the framework
for PED scale-up in the urban structure. This is because Kaukovainio PED uses excess heat from the
district heating network as a heat source, which is possible only in selected locations within the city.

*  Mixed use & functions, strong public spaces, integrating green and blue networks

implementation areas of PEDs are grouped as New Area Development, Infill Area and Retrofitting areas,
to describe the nature of interaction processes with the stakeholders in PED development. Within this,
according to the PED definition in MAKING-CITY project, a Positive Energy District (PED) is “an urban
area with clear boundaries, consisting on buildings of different typologies that actively manage the
energy flow between them and the larger energy system to reach an annual positive energy balance”.
We can estimate that diverse PED solutions match with different groups of buildings including different
types of functions. In the case of City of Oulu PED, big public and private buildings in the neighbourhood
are key factors in energy supply. Therefore, big public and private buildings’ capacities are of interest.
We may also expect that buildings fostering a diversity of energy actions in a PED, is capable of
contributing to the energy system more flexibly.

2. Investment and Risk Models

This section will be finalized in final version of this deliverable. [M24]

* High and affordable quality of living — environmental quality (air, noise, security) — architectural,
urban & landscape quality — affordability

* In the context of the City of Oulu PED, real estate investors and construction companies have
had challenges to explain new services’ gains for future buyers, and to price new apartments to
be sold. Place branding actions are taken by the City of Oulu to support the district’s image and
the implementability of the PED. In the nearby future, infill building can be expected to further
enhance the value of the apartments in the district. However, to be socially sustainable, the
affordability of the new and renovated apartments must be taken care of, which has outsourced
some potential PED technologies..
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3. Citizen Empowerment

This section will be finalized in final version of this deliverable. [M24]

*  (Social) Inclusiveness - accessibility, acceptability, diversity

» Citizen centered - added value and incentives for the consumer — interested and engaged users
— citizen involvement from the outset, role of community ambassadors and emotional buy-in

*  Co-created with local community, embedded in local community, culture & patrimony

4. Collaborative Governance
5. Impact Assessment
6. Collaborative thinking on application faults, misconception, miscalculation)

*  Exemplary & educational role including up to eco-tourism; scalable & replicable character

2.4 Reference PED Projects

PE - Positive Energy District (PED), Block (PEB), Zero Emission, Energy Neutral, Energy
Efficient, Carbon-free, Climate Neutral

*Booklet of PED - UrbanEurope: https://jpi-
urbaneurope.eu/app/uploads/2019/04/Booklet-of-PEDs_JPI-

UE_v6_NO-ADD.pdf PED -
ehttps://sustainabledevelopment.un.org/content/documents/152
3development_and_sustainability_agenda_for_aland.pdf Energy n
Aland ehttps://www.barkraft.ax/english efficient operatio
PE-1 lsland ehttps://flexens.com/the-demo/ n:
: ehttps://smartenergy.ax/om-smart-energy-aland/ Carbon-
(Finland) ) ) impleme
eSmart Islands Projects and Strategies (page39): free nted
https://library.fes.de/pdf-files/bueros/athen/12860.pdf
ehttps://www.euislands.eu/clean-energy-islands Climate
ehttps://flexens.com/flexens-and-smart-energy-aland-joins- neutral
forces-with-kokar-island-in-the-clean-energy-for-eu-islands-
project/D13
* Booklet of PED - UrbanEurope: https://jpi-
. urbaneurope.eu/app/uploads/2019/04/Booklet-of-PEDs_JPI- PED — In
Trondhei )
UE_v6_NO-ADD.pdf impleme
HER m e https://cityxchange.eu/our-cities/trondheim/ Ener, ntation
(Norway) ps: y ge. &Y

¢ https://smartcities-infosystem.eu/scis-projects/demo-sites/eco-  efficient  stage
city-site-trondheim

» Booklet of PED - UrbanEurope: https://jpi-
urbaneurope.eu/app/uploads/2019/04/Booklet-of-PEDs_JPI-
UE_v6_NO-ADD.pdf

e https://cityxchange.eu/our-cities/limerick/ n

PE-3 LIISTIELS e http://smartcitiesireland.org/wp-content/uploads/2018/10/1- PED |mpl.eme
(Ireland) . S . ntation
2_M.Bilauca_LimerickLighthouseCity.pdf stage

e http://www.collaborativehousinglimerick.ie/wp-
content/uploads/2019/01/6Webb_-Georgian-Neighborhood-
Programmes-.pdf
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 Booklet of PED - UrbanEurope: https://jpi-
urbaneurope.eu/app/uploads/2019/04/Booklet-of-PEDs_JPI-
UE_v6_NO-ADD.pdf

* https://cityxchange.eu/our-cities/voru-estonian/

* Booklet of PED - UrbanEurope: https://jpi-
urbaneurope.eu/app/uploads/2019/04/Booklet-of-PEDs_JPI-
UE_v6_NO-ADD.pdf

* https://ec.europa.eu/jrc/sites/jresh/files/20190618-
bucharestconference-ss3_tt-curaj_en.pdf
ehttp://www.laservalley.ro/Home_files/BrosuralV_EN_tipografie
compressed.pdf

Links and further information

® https://www.construible.es/comunicaciones/edificio-energia-
casi-nula-integracion-energias-renovables-generacion-energetica-
autosuficiente-sector-terciario-edificio-lucia
ehttps://www.construction21.org/espana/data/sources/users/882
/docs/b03-03-simulacion-equest-lucia.pdf

* http://aulagreencities.coamalaga.es/edificio-lucia-arquitectura-
sostenible-y-consumo-nulo-de-energia/

* Positive Energy Blocks for Small and Medium Sized Cities:
https://eu-smartcities.eu/sites/default/files/2017-
09/1.%20Positive%20Energy%20Blocks%20for%20Small%20%26%
20Medium%20Sized%20Cities_0.pdf

* HIKARI, a mix-use positive energy block: https://eu-
smartcities.eu/sites/default/files/2017-
09/3.%20HIKARI%2C%20a%20mix%E2%80%90use%20positive%20
energy%20block.pdf

e [chinomiya, Hiroki (Mitsubishi Research Institute, Inc.). Case
Study: Smart Community Demonstration Project in Lyon, France.
https://www.nedo.go.jp/content/100871965.pdf

e Lyon Smart Community: http://www.lyon-
confluence.fr/ressources/flipbooks/LyonSmartCommunity/en/files
/assets/common/downloads/publication.pdf

e Gaiddon, Bruno; Valentin, Maxime; Alfonsi, Laetitia; Laquerriere,
Marie-Lyne; Gouranton, Germain; & Corgier, David. (2016).
HIKARI: A POSITIVE ENERGY BUILDING WITH AN
ARCHITECTURALLY INTEGRATED PV FACADE and a PV ROOFTOP
SYSTEM (190 KWP). Zenodo.
http://doi.org/10.5281/zenodo.834534

* https://www.construction21.org/espana/city/fr/hikari-1st-
positive-energy-urban-islet.html

* Booklet of PED - UrbanEurope: https://jpi-
urbaneurope.eu/app/uploads/2019/04/Booklet-of-PEDs_JPI-
UE_v6_NO-ADD.pdf
ttps://www.mehralswohnen.ch/fileadmin/downloads/Publikation
en/Broschuere_maw_engl|_inhalt_def 181004.pdf

e https://tdlab.usys.ethz.ch/livlabs/hunziker.html

* https://issuu.com/ethel.baraona/docs/zurich_low

e Case Study 2019 - Sustain. practices: mobility:
https://tdlab.usys.ethz.ch/teaching/tdcs/current.html

e Case Study 2017 - Suff. nutrition sector:
https://tdlab.usys.ethz.ch/teaching/tdcs/former/cs2017.html
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3 MAKING-CITY PED Methodology

This chapter identifies the definition of PED for MAKING-CITY and objectives of the proposed PED
Methodology. A brief explanation for calculation methodology is presented and experience mapping of
two LHCs is evaluated for introducing the conditions that LHCs went through during PED area selection.

As the research for PED definitions was explained previously, a background of PED concept will be shown
in this section. A homogenous definition about what we understand as a PED and the procedure to
define Ped concept boundary and select proper technologies in cities and to measure how positive a
district is, will be described below.

Different definitions and approaches can be found in the bibliography (See section 2.1), nevertheless
we need a common starting point, in one hand, to be able to compare the results of each of the three
demonstration PEDs that will be implemented in the MAKING-CITY project, and in the other, help other
cities to replicate what we will do in lighthouse cities. Definition of MAKING-CITY is explained in section
3.1 of the present document and the calculation methodology (boundaries, energy balance calculation,
etc.) is explained in D4.2.

For the demonstration that a district is positive and the evaluation of its energy surplus, the annual
energy balance is a key aspect and for this calculation, the primary energy factors should be used to
consider all possible energy carriers in the balance. This annual energy balance can be calculated
assuming different rules, but in MAKING-CITY project, the standard that guides the calculations in terms
of positive energy balance will be the “Guidelines 2012/C 115/01 accompanying Commission Delegated
Regulation (EU) 244/2012 supplementing Directive 2010/31/EU on the energy performance of buildings
by establishing a comparative methodology framework for calculating cost-optimal levels of minimum
energy performance requirements for buildings and building elements”* and I1SO 52000. D4.2 provides
the guidelines for the calculation of a positive energy district, following the process that was performed
during the initial state of MAKING-CITY project, and it completes the design of the PED by setting a
robust methodology for replication of the PED concept.

3.1 What we understand as a PED

According to MAKING-CITY project, a Positive Energy District (PED) is “an urban area with clear
boundaries, consisting on buildings of different typologies that actively manage the energy flow between
them and the larger energy system to reach an annual positive energy balance”

PED is a relatively new concept, derived from the Positive Energy Block (PEB) concept. MAKING-CITY
assumes that a single energy transition process can be accelerated if PEDs can be achieved and scaled
up, due to the special features and ambitious of the approach. Reaching positive balance means a step
forward regarding net zero energy districts but can obtain better impacts, since intensive use of RES and
high efficiency can achieve very high reduction of CO, emissions. PEB is a group of at least three
connected neighbouring buildings producing on a yearly basis more primary energy than what they
use®.

Speaking of neighbouring, Positive Energy Neighbourhood (PEN) is a system-level concept where the
neighbourhood generates more energy than it consumes, with surplus energy being either stored locally
or exported?®.

24 https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A52012XC0419%2802%29

25 https://eu-smartcities.eu/initiatives/71/description

26 Antonello Monti Dirk Pesch Keith Ellis Pierluigi Mancarella. Energy Positive Neighborhoods and Smart Energy Districts.
Methods, Tools, and Experiences from the Field. 15t Edition. Academic Press, September 2016

MAKING-CITY G.A. n°824418

Making
City


https://eu-smartcities.eu/initiatives/71/description

D4.20 - Methodology and Guidelines for PED Design — Initial Version

Before positive vision, Nearly Zero Energy Buildings (NZEB) and therefore Nearly Zero Energy Districts
(NZED) were the tractors for helping the energy transition the cities. NZEB as a building that has a very
high energy performance with the nearly zero or very low amount of energy required covered to a very
significant extent by energy from renewable sources, including energy from renewable sources
produced on-site or nearby?’ forms the NZED.

In fact, other definitions of PED, quite similar and not contradictory to the MAKING-CITY one, is defined
by the SET-Plan as a district with annual net zero energy and net zero CO; emission working towards an
annual local surplus production of renewable energy (the comparative. PED Labs has appeared also as
a pilot action that provide opportunities to experiment with planning and deployment of PEDs, as well
as provide seeding ground for new ideas, solutions and services to develop?.

Nevertheless, in terms of SET-Plan definitions, it is necessary to take into account that although the PED
concept is complementary to the MAKING-CITY one, the assumptions for the annual energy balance are
less restrictive in terms of the electricity generated from Renewable Energy Sources (RES) than the
MAKING-CITY procedures is. The EU Guidelines?® considers that the primary energy factor should be
applied to all energy (RES or non-RES) imported to the PED; the SET-Plan assumes that the electricity
generated by dedicated renewable energy systems in the region outside the PED and supplied to it, is
not necessarily regarded as import into the PED?. Therefore, bioenergy production outside the PED
would affect in different way depending on the procedure followed to calculate the annual energy
balance.

3.2 Objective of the PED Methodology

The objective of the MAKING-CITY PED Methodology is to empower replicability, scalability, and
sustainability of PEDs, taking into account the city needs and priorities, on-site resource availability,
urban planning, land use planning and urban design situation, MAKING-CITY PED solutions (demand
side solutions as low consumption in buildings, improving energy efficiency by energy management in
buildings and districts, supply side solutions as alternative energy resources and integrated
infrastructures as large storage, heat pumps, district heating, ICT platforms, etc..) and their business
models through a decision-making journey emphasizing citizen engagement. Since scaling up heavily
depends on city size, geography, demographics, climate, infrastructures and economic and planning
context, MAKING-CITY project works on identifying a method that firmly pursues this ambition.

PED Methodology focuses on the procedure considering the identification process of the PED concept
boundary and selection of proper PED solutions peculiar to the cities. It is composed of the phases
encompassing a decision-making route that underlines citizen engagement throughout this process. The
procedure aims to understand what the city is looking for, described as state of play in cities (city
characterization) for figuring out the priorities, objectives and needs of the cities. Therefore, the main
goal is the creation of a specific plan/design/guideline for each city that may reach, understand and try
to follow the phases of the methodology and find out its needs, vision and objectives.

Aligned with JPI Urban Ped framework studies, PED Methodology strongly builds upon wide stakeholder
consultations and dialogues; connects to ongoing policy and strategy debates, in particular the
implementation of Agenda 2030 SDGs, the Urban Agenda for the EU or the National / Regional and Local
Energy and Climate and Urban Plans and strategies. In addition to citizen empowerment, urban

27 D'Agostino et al., Synthesis Report on the National Plans for NZEBs; EUR 27804 EN; doi 10.2790/659611

28 SET-Plan ACTION n°3.2 Implementation Plan. Europe to become a global role model in integrated, innovative solutions for
the planning, deployment, and replication of Positive Energy Districts. June 2018.

29 https://eur-lex.europa.eu/legal-content/EN/ALL/?uri=CELEX%3A52012XC0419%2802%29
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planning, land use planning, urban design, investments and business models, collaborative governance
and impact assessment have fundamental requirements to implement PED in any other places.

3.3 Calculation of PEDs

The basis for the energy calculation in MAKING-CITY PEDs is the Primary Energy Balance (annual base).
If this average value is positive our district will be a PED, if not our district will only be nearly zero, not
positive. The basis for the energy calculation in MAKING-CITY PEDs is the Total Primary Energy Balance
(annual base —following ISO 52000). It is also important to calculate the Non-Renewable Primary Energy
Balance, as it is another important indicator when aiming to PEDs. Indeed, many districts could have a
difficulty achieving a zero-energy balance in terms of Total Primary Energy if there are not enough
renewable resources within the district boundaries, and in these cases a zero-energy balance in terms
of Non-Renewable Primary Energy could be a compromise, accepting renewable energies coming from
outside the district boundaries.

A very detailed procedure for PEDs calculation is included in the deliverable D4.2 “Guidelines to
calculate the annual energy balance PED”, nevertheless the main aspects will be here summarized for
helping the understanding of this guidelines.

The methodology explained in D4.2, goes step by step from explaining the district boundaries to the
primary energy balance calculation (Figure 7). The first step of the procedure will be to define the
boundaries of the PED, in order to set the limits of the calculation (what is the energy produce within
the district, what is the energy exported and imported, etc.). PEDs can be delimited by spatial-physical
limits including delineated buildings, sites and infrastructures (Geographical boundaries). Furthermore,
it might be possible that the district has several buildings within a district or city interconnected with
each other in terms of energy grids (functional boundary). Besides that, the case of a community that
has the resources to own a windmill which are not usually located close to the city, could be considered
a PED with “virtual boundaries” as the district is managing this energy facility.

Secondly, the standards and different calculation methodologies to calculate the energy needs are
described. Later by identifying the on-site systems (as reported in the deliverable D4.2.), the next step
is to calculate the on-site production. Once the energy outputs and inputs of each system have been
identified, the different connections between the systems and the energy flows need to be linked. By
doing an energy balance, the energy that should be imported into the district can be estimated. Finally,
primary energy factors to be used are explained and the primary energy (total and non-renewable)
associated with the delivered and exported energy of the district is calculated. The difference between
them is the “Primary Energy Balance” of a PED.

Calculation goes from net energy needs to primary energy use and different steps have been identified
for making easier the following of the energy calculations.

- Calculate
Calculate Estimate .
. Primary
on-site energy
. - Energy
production imports
Balance
. 3 Available data? | H - 62 : ; ' H National primary |
" : | Energy modelling? ! i i Software tools? ! i : i :
? i ay g7 P P i i
virtual? | statistics? | Interviews? i Technical ; energyfactors? |

! How positive is :
H your PED?
S I | ! %RES? COzq
Standards? : i ! . emissions?

! Geographical? ; ; . H 3 ) i ; i
CDEH:UUS? i Standards? i ; Statistics? i | specifications? | | Energy sources? !

b R | Technical i | Standards? | Testdata? !

. Discontinuous? i specifications(e.g. | i H

. | performanca)? !

Figure 7: Steps of the calculation procedure

At the end, the overall Sankey diagram can be performed. For the energy flows (Figure 8), energy is
separated by energy use (heating, cooling, DHW, appliances, etc.) and energy carriers (delivered energy:
fuel energy, electric energy coming from RES, electric energy coming from grid, etc.). The difference
between energy needs and energy use is the efficiency in the distribution system (if there is any).
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Figure 8: Sankey Diagram of the energy flows

3.4 PED Experiences in Lighthouse Cities:

Methodology for PED design aims to find solutions for identifying PED concept boundary and proper

Primary
Energy
From
Fuels

Primary
Electric
Energy

_

c wn
=
s 0
T ‘»n
= 2
= g
T o
U'U
Q

o 3
c ©
0O o
ml_
o~
> O
an O
v ©
c C
w <t

Avoided
Primary
Energy

ina PED

Oulu & Groningen

technical and non-technical actions for cities in their pathway to energy transition. Oulu, Finland and
Groningen, Netherlands which are two Lighthouse Cities of MAKING-CITY, already identified PED
concept boundaries and designed solutions at the proposal stage of the project. Interviews have been

held with city representatives in April 2019 before Project Meeting in May (in Groningen) in order to
figure out the experienced cities” approach on PED planning and design. Main conditions on the process

for selecting PED area and defining PED boundary and priorities of these cities while selecting PED areas
are discussed within these interviews and knowledge share from LHCs to FWCs is expected as a result
of this study. The conditions and priorities are summarized in Experience Mapping Tables of Oulu and

Groningen (Table 4 and Table 5).
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Table 4 Experience Mapping of Oulu

on the urban

the city?

How can we place PED

development plans of

Urban Development
Area / including Arina
Shopping Mall

Urban Planning
Department Approval

Maintaining network
stability

How can we identify the
stakeholders in the
area’?

They are willing to
collaborate and willing to
implement PED in this
time schedule

Part of the buildings are
being held up until
certain percentage of

PED Area Selection PHASE 1 PHASE 2 PHASE 3
1st Condition 2nd Condition 3rd Condition

City Planning /
Development Area

Buildings / RES

Which solutions can we
use? How do we
improve technologies
to go for (+)?

High COP Heat pumps
integrated to return
pipelines of district
heating

Waste heat from AC
systems

Geothermal Heat Well
for SM

Too long pay-back
times for some
investors.

apartments are
preserved. Development
company asks the city of
Oulu to be marketed for
future residence.

Technological
uncertainties,
especially concerning
the most ambitious

solutions.
operability of PED Boundary /
Replicability

Experience Mapping of Oulu: Oulu City together with technical partners considered potential PED areas
in relation to the urban development plans of the city. They specified KAUKOVAINIO district after a set
of analyses since this is an urban development area with a shopping mall and regeneration plans.
Secondly, the team analysed the stakeholders in the area in terms of their land use agreements and
investment plans for the near future. And finally, they considered which energy solutions could be
implemented in the area. The PED boundary was identified by addressing both technical and non-
technical solutions. All of the happy and pain points of the conditions are summarized in Table 4. The
opportunities are illustrated in the same table regarding the conditions in Oulu’s process.
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Table 5 Experience Mapping of Groningen

PED Area PHASE 1 PHASE 2 PHASE 3
Selection 1st Condition 2nd Condition 3rd Condition

_ Heat Grid Active Community Buildings / RES

Experience Mapping of Groningen: Groningen City together with technical partners first considered the
resources and heat grids in the city boundaries. Since most of the city is upon gas network, they
searched for geothermal based district heating area in order to benefit from renewable energy
production. The infrastructure of heat grid is being built and therefore, second consideration was to
involve active communities in the area to arrange a full commitment on investment and implementation
of PED in this area. Finally, city plans were analysed in order to define buildings listed for retrofitting
targets. All of the happy and pain points of the conditions are summarized in Table 5. The opportunities
are illustrated in the same table regarding the conditions in Groningen’s process.

Most of the city is upon gas How can we foster the Which buildings already
grid, since resource has to be transition  process from have plans & processes?
within ~ boundaries, what citizen perspective?

chances do | have?

Resource Availability within Paddepoel Energiek (PE) is the Apts belong to housing
city local foundation that has the goal  3ssociation. Tenants willing
to foster the transition in 4 ollaborate
Paddepoel (part of the North
district). Grunneger Power has TNO worked on probable
hired two people that are active  tech & calculations
in PE to represent the local

community
Gasgrid is socialised, Everyone needs to be To get enough buildings
heatgrids are not connected in ordertoremove connected to make a
gas grid business case work

participation

Accurate PED

MAKING-CITY G.A. n°824418




D4.20 - Methodology and Guidelines for PED Design — Initial Version

4 The Phases of the MAKING-CITY PED Methodology

The next sections explain the general context, introduction, identified phases for planning and
deployment of PED, stakeholders involved and citizen engagement strategies in the MAKING-CTY
Methodology. Regarding planning of PED areas, identification of PED concept boundary and
identification of technical and non-technical solutions are considered. On the other hand, for
deployment of PED areas, verification of PED calculation, identification urban/land use planning
support, stakeholders, financial schemes and citizen engagement are evaluated. PED Methodology also
highlights replication view by standardization and workshop activities that will be held in Follower Cities
and other potential cities.

MAKING-CITY Methodology pursues six phases of which the first is related to analyses of city
characteristics through city diagnosis approach. Phase Il considers all of the analyses regarding city
needs and identifies a prioritization study on defining the PED framework within PED concept
boundaries in the city. Phase lll and IV focuses on the set of solutions proposed from the experiences of
Oulu and Groningen and potential barriers and enablers that the Follower Cities or other cities may face
during designing and implementing PED. Phase V offers an annual energy balance calculation relying on
the method defined in D4.2 and monitors if the area is absolutely surplus building upon the applied
earlier phases. Finally, Phase VI is an outcome of solution catalogue and barriers/enablers study and
covers all detailed information regarding PED solutions. The phases are illustrated in Figure 9.

City Indicators, Resource Analysis, Land Use Context—
Planning Active Communities, Energy Demand Analysis

Prioritization of City Needs and Identification of PED Smart Energy City Approach,
Boundaries Public Private People Partnership (4P)

PESTEL and Spatial

Low Consumption, Energy Efficiency, Integrated
Infrastructures, RES Production

Calculation Methodology from D4.2

Figure 9 Phases of MAKING-CITY PED Methodology

4.1 Phase I: Analyses of City Characteristics through City
Diagnosis Approach

Phase | addresses main city needs in terms of energy aligned with integrated urban planning, land-use
planning and urban design. This phase includes robustly local authorities, citizens, researchers, planners
and designers in the process. In doing so, city characteristics and priorities are analysed under four steps
(Figure 10):

1. Analysis of the main city characteristics: Calculation of City Level Indicators
2. Analyses of existing City Plans and identification of implementation areas in these plans
3. Analyses of City Components

4. Energy Demand Analyses
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Step 1: :
Step 4:
Step 2: Step 3:
City Diagnosis : City Energy Demand
Lovel dicabon Analysis of existing City Plans Analyses of City Components ;xnyalvses

Decision Making Detailed land use
Support Prioritization Social (citizen) data

; Exercise for selecting at mmm
\dentify strengths and e
weaknesses for setting least 2 zones. Calculations
Modelling of interventions.
. 74

Figure 10 Four Steps of Phase |
4.1.1 Step 1: City Diagnosis: City Level Indicators

The city level indicators are used to show to what extent overall policy goals have been reached. In the
process to become a smart city, establishing a reliable metric is a key point to support cities to identify
strengths and weaknesses and consequently set priorities for action. For this reason, a set of city level
indicators are established for the city diagnosis and for the identification of their needs and priorities.
The indicators are defined within WP5 and used in WP1 in the city diagnosis framework. These indicators
are grouped under Energy & Environment, Mobility, Governance and Society & Citizens categories.
Within the four categories, application fields are found in which the indicators are included.

Thanks to the calculation of these indicators (D5.1), in D1.2 a process is carried out for the calculation
of some city indexes with respect to the four categories. Through this process, the different indicators
are scored according to the criteria of a previous normalisation based on a ranking of these indicators
across European countries (literature analysis). A prioritisation is also carried out by the cities, in a way
that reflects their priorities and needs regarding the different categories, application fields and
indicators, since the intention is not to base the diagnosis only on the objective values, but also in the
concerns and interests of the cities. This is done using an Excel Tool for pair-wise comparisons of the
elements (Analytic Hierarchy Process, AHP).

Through the prioritisation, weights are obtained for the indicators of each city, which are aggregated
with their scored to reach the city indexes (4 indexes, one per category). The method of aggregation of
these two elements varies according to the city and its results, so that the parts in which the city have
a good score are differentiated (either because it is very important for the city and many measures have
been taken in this regard, or because there have never been any problems regarding that issue), from
the parties in those the city is not well punctuated (and that score is attenuated because the city is
aware of its problems and is on the way to improve it, or the low score is marked to highlight a problem
that the city was not aware of).

This whole process and its results are reported in D1.2.

4.1.2 Step 2: Analyses of existing City Plans and identification of
implementation areas in these plans

After city diagnosis research for defining the state of play in cities, a comprehensive study on analysis
of existing city plans and the targets defined in these plans is carried out. The relationship between Step
1 and Step 2 is illustrated in Figure 11.
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Step 4:
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Components

Environment and Energy What are national,
Molilay regional, city plans.
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Figure 11 Step 1 and Step 2 of Phase |

To analyse the plans of the cities (explained and reported in D1.2) a table template of information
gathering was made, so that all the plans were comparable to each other, both those of the city itself
and those of some cities with others. Within this template, it is collected in a first approach the
description of the plan, the implementation period, the scope of the plan, and the topics covered
(energy, mobility, ICT, social). With this key information, it can already be made analysis about the plans
of the city, the issues addressed in them, their scope or term of implementation. It also allows classifying
the plans according these characteristics: their short, medium- or long-term planning, and their local,
regional or national scope. At this phase, cities can also utilize their strategic land use plans to explore
opportunities for PED implementation, by taking into account the aims of the city, the energy network
operators, private sector and citizens. For instance, areas with both strategic importance for the city
and energy network operators, and on-going or anticipated development activities by private sector or
citizen initiatives could be prioritized.

Then, cities can profile areas suitable for implementing PEDs. At this phase, more specific information
is collected on the main targets of the plans, and within these targets, the actions defined to achieve
this goal, if there are actuation areas identified to implement the previous actions, the current status of
the implementation of the actions (finalised, just getting started, on-going, cancelled due to lack of
budget, cancelled due to technical issues), the execution period of the action, and the financial scheme
that is or will be applied for the deployment of the actions. Once, the implementation area is selected,
financial schemes or innovative business models for the deployment of the actions are analysed. To
enhance implementation, cities may utilize detailed land use planning and land policy tools, as well as
citizen and stakeholder engagement strategies. For instance, in some spatial planning systems, local
detailed plans juridically enable implementation of building projects, and their participatory planning
processes can be utilized for energy planning-related participation.

For the regional and national plans, the second approach of information collection has been simplified
so that the actions are not repeated and taking into account that the measures or targets defined in
these broader plans serve as the basis for the drafting of the local plans, in which the specific measures
and areas of the city are already defined. Therefore, these plans only collect information about the
targets and their related actions (or measures).

4.1.3 Step 3: Analyses of City Components

Analyses of City components play a key role for identification of peculiar and efficient PED concept
boundary in cities. Until today, smart cities were particularly evaluated with energy, mobility and ICT
(rarely with waste, water, too) domains. In fact, the challenge is that local energy production and
distribution, connected with digitalization, have not previously been a part of the integrated urban
planning and design approaches, while they have included many other environmental and social topics.
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MAKING-CITY PED Methodology underlines energy sustainability in urban planning, land use planning
and urban design and therefore repeats deep analysis in macro/micro scale in the
city/neighbourhood/district/building level. A harmonization of these diverse modes of spatial planning
with energy planning is the main aspect of PED Methodology for pointing out city characterization.

Likewise, MAKING-CITY PED Methodology indicates that inclusiveness, co-creation and participatory
planning shall rule the energy transition since an inclusive city is a city in which the processes of
development include a wide variety of citizens and activities. These cities maintain their wealth and
creative power by avoiding marginalization, which compromises the richness of interaction upon which
cities depend.®

The main analyses of integrated energy planning, spatial planning and data is divided into two
categories, comparatively macro and micro scale main categories. Macro scale main categories involve
GIS based spatial data as zonings. Cities start to assess zones of efficiency for PED areas peculiar to their
characteristics, climate, demography, geography in different macro scale categories listed below (Figure
12)

1. Resource Analysis

2. Urban Macro-form Analysis
3. Land-use Context

4. Energy Infrastructure Analysis

5. Social Aspects

step2: %
Analysis of Step 3:
- existing City Analyses of City Components

Plans

1. Resource Analysis peciton Mslng Sipport
Solar efficient Zones, Wind efficient zones Prioritization Exercise for
Earth: Deep - Near to surface Geothermal Water: selecting at least 2 Zones.
Streams, Sea, Lake Regarding:

Intense Green Areas : Forest Resources analysis,
Geomorphologic Structure (Aquafier systems) Urban-macro form
Waste Heat Potential (Power plants) Land use context

2. Urban Macro-form

New development, retrofitting, infill areas

Strategic Growth Plans and Maps

3. Land-use Context:

Educational Areas, Municipal Administration, Social

Areas, Sport Areas as Public Areas

Residential Areas, Industrial Areas, Agriculture

4. Energy Infrastructure:

District Heating Zones, Micro Grids,

Decentralized Areas

5.Energy Service:

Sector Coupling, Blockchain

6. Social Structure:

Population, Urban Density

Active communities / Self Sufficient Neighborhoods,

Network Stability

City as a whole

Figure 12 Step 3 of Phase |
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Macro scale main categories are explained in detail as follow:

Resource Analysis: This category comprises recognition of solar efficient zones, wind efficient
zones, earth resources (e.g. deep-near to surface geothermal), water resources (e.g. streams,
sea, lake) or intense green areas (reduce urban heat island effect) and other available resources
in the city boundaries. Existing power plants, RES plants & facilities may also be evaluated for
waste heat potential, thus their locations shall be identified for potential renewable energy
sources. Municipalities specify the relevant zones for aforementioned resources as in spatial
data.

Urban Macro-form Analysis: The macro-morphological zones of the city are drawn for this
analysis depending specifically on the implementation areas of strategic plans that are already
examined in Phase | Step 2. Suggested implementation areas are grouped as New Area
Development, Infill Area and Retrofitting areas. In these areas, the form of property ownership
and participation needs in urban planning, land use planning and urban design processes are
different, which also affects PED implementation. New development areas are new urban areas
where there are no existing buildings. There, land use planning has good prerequisites to steer
PED implementation, because PED can be planned to integrate with the other development
interests of the area, prior to the implementation of the buildings and infrastructure. This is
especially the case when the local spatial planning system allows public officials to have
regulatory powers over private developers’ investments, or when PED is developed on publicly
owned land. Whereas, Infill Areas are redevelopment or land recycling that occurs on previously
developed land. Infill buildings are constructed on vacant or underused property or between
existing buildings. In infill areas, there are certain possibilities for spatial planning to enhance
PED replication. As infill projects take place in existing urban environments, there is often a vast
number of stakeholders. Thereafter, PED replication depends on the capacity of public officers
to cooperate with stakeholders: energy network operators, real estate investors, development
companies and citizens. Lastly, Retrofitting Areas are development or upgrading of buildings or
technology within existing infrastructure. In retrofitting areas, some spatial planning tools, such
as citizen and stakeholder engagement plans, are available to enhance PED implementation.
PED implementation is dependent on citizens and property-owners, as well as on the
prerequisites of the existing energy network. Municipalities should identify the relevant zones
for these strategic areas in spatial data format.

Land-use Context: Since PEDs are consisting of different building typologies or functions, a broad
analysis on the macro-scale of land-use is very important for identifying PED concept
boundaries. At this stage, zoning of educational, municipal administration, social, sport areas as
public areas, residential, industrial, agricultural areas are mapped in spatial data in order to
prioritize proper zones for PED boundaries. Municipalities probably have land-use maps and
they may be integrated into GIS platform preferably aligned with the INSPIRE model.

Energy Infrastructure Analysis: The analysis of energy infrastructure in the city is a perquisite for
defining PED boundary since the existing infrastructure may help demand side management
scenarios, energy in and out the district/neighbourhood etc.

Energy Service Analysis: sector coupling applications for energy efficiency for the calculation of
surplus. (i.e. district heating/cooling facilities, P2H — Power to heat, H2P — heat to power, P2V —
power to vehicle, V2P — vehicle to power...)

Social Structure Aspects: There are groups or cooperatives of citizens working on renewable
energy, energy efficiency and e-mobility for integration of citizen involvement for the energy
transition and for inspiring others to take action, as well. These active communities are added
as a layer (in spatial data) to macro-scale analysis to obtain an image of the city in social
characterization. Urban density and population data also affect the Ped boundaries in decision
making processes.
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After all of macro-scale analysis have been realized and zones have been determined regarding
resources, implementation areas of strategic plans, land-use context, energy infrastructures and social
aspects (and embedded in GIS based maps as spatial data), cities and relevant stakeholders are
encouraged to construct a prioritization study to specify at least 2 most proper zones for implementing
PED according to the most prioritized zones by overlay mapping. Since these zones will cover large areas,
next step is going through micro-scale analysis and identifying PED areas in the city. Cities will develop
micro-scale analysis in the following subcategories (Figure 13):
1. Land-use Detail Maps

2. Social (citizen) Data Maps

3. Energy Demand Analysis

Step 3: Step 4:
Analyses of City Components Energy Demand
Analysis

Prioritization of Zones

Decision Making Support
Prioritization Exercise for

. Building Ownerships,
Green Areas, Residentials, Mixed
Use, Commercial.

selecting at least 2 Zones.
Regarding:
Resources analysis,
Urban-macro form
Land use context

ial (Citizen) Data:
Population - forecast
Economic, Micro users,
Political, legal data,

Figure 13 Step 3 of Phase |

Micro-scale subcategories for detailed analysis in the prioritized zones are examined as follow:

Detailed Land-use Analysis: Within the selected zones from macro-scale analysis, a detailed
micro-scale analysis will be generated. Residential, mixed-use, commercial or all other tertiary
buildings are identified in GIS cadastral environment, to find out whether there is a suitable mix
of building typologies for PED development. Property ownership (e.g. public, private, semi-
public) plays a key role in PED areas as well, and therefore the property ownership data of all
the properties in the prioritized zone is defined. The state of existing land use plans in the area
is analysed, to find out if the existing local plans already allow for PED development, or whether
amendments have to be made for the plan. Based on these analyses and depending on the land
use context of the area (new area development/infill development/retrofitting area, relevant
stakeholders are then scanned, to find out whether the other property development needs can
be integrated to PED development, and whether they are willing to implement PED in the
agreed schedule.

Social (Citizen) Data: Citizens must be included from the early stages of PED planning and design
in order to raise acceptability and potential for private investment on energy transition. The
citizen data, such as, economic welfare level, capacities, legal data on incentives, population
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forecast etc., (as layer in GIS system) will be integrated in the prioritized zones in order to view
the potential of the districts to become PED area.

4.1.4 Step 4: Energy Demand Analyses

There are several bottom up methodologies and techniques for making building stock energy models to
analyse energy demand, and they can be applied at any level, local (district, municipal) or national level.

This section, presents a bottom up methodology for modelling the building stock of urban districts based
on publicly available data and describes the workflow from the collection of the data to the adjustment,
calibration and visualization of the simulation results.

The workflow is divided into the following process steps (Figure 14):

1. Data acquisition

2. Data Pre-process

3. Baseline scenario definition

4. Calculations

5. Results analysis and adjustment

6. Modelling of selected interventions.

Step 3:
Analyses of City Step 4:
Components Energy Demand Analyses

Data acquisition
Data Pre-process

Baseline scenario definition
Calculations

Results analysis and adjustment
Modelling of interventions

Figure 14 Step 4 of Phase |

The data gathering process is necessary to collect buildings’ characteristics, regardless of the technique
used to generate the model. This information can be obtained from public sources such as the cadastre,
municipal datasets, statistical sources or European databases like the EU Building stock or the TABULA
Web tool. The type of information and the disaggregation of the data required will depend in each case
on the technique used. All this information must be processed and adapted to meet the requirements
of the tool used in each case.

In order to obtain a realistic model, the particularities of the study area are defined in the best possible
way to represent the current circumstances. These include the representation in a GIS tool of the
different buildings with basic information regarding their year of construction, floors, area, use type,
etc. With this basic information, the energy demand for heating, cooling, DHW, lighting and appliances
can be obtained. If additional information is provided, the energy use for the different services, the
emissions and the primary energy demand for each building within the district can also be calculated.
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Finally, the results are validated against real data from billing or other sources such as energy
performance certificates and the model is adjusted if necessary. The calibration of the energy models
with actual consumption data is crucial to quantify current energy consumption correctly and not to
overestimate the reduction potential of the measures applied in future scenarios.

These calculations would be a preliminary assessment of the baseline situation, which can also be
compared with the analysis of the city indicators in Step 1 of this diagnosis Phase I. In Phase V, more
detailed calculations with different solutions for PED design could be modelled, as future scenarios so
that the impact on the energy demand, the CO, emissions and the primary energy demand can be
analysed.

For all this process, the use of GIS software facilitates the representation of results, so that it is possible
to analyse the actual state of energy demand in the study area in a visual way and identify the areas
with the greatest potential for savings or implementation of interventions in the baseline scenario and
the comparison with the results of the modelled PED scenarios. For the generation of the energy
demand models within the Making City project, the use of ENERKAD® tool is proposed. ENERKAD® is a
plugin for QGIS which evaluates urban energy scenarios at building, district and city scale and calculates
the energy needs and energy use per hour for each building in a district, departing from generally
available cadastral data, basic cartography and climatic information of the study area.

The application of this methodology is detailed in D4.15 section 7.

4.2 Phase ll: Identification of PED Concept Boundary

Once the city needs and priorities are identified, land use context of the city is clarified and resources
are listed, the boundary for the PED concept may be formed. This phase is connected with city and
district scale and accommodates the participation of the local authorities, all relevant stakeholders and
citizens. In advance of Phase Il, what does the city analyse so far?

P City Level KPIs and preliminary outcomes
P Existing city Plans and implementation areas in these plans

P Macro Scale Urban GIS Zone Maps — covering resources, urban macro-form, land-use, energy
infrastructure and social structure.

P Micro Scale Neighbourhood GIS Maps - covering land-use in detail, social (citizen data)
P Energy Demand Maps — analysis of heating/cooling demand, building energy properties/class

Phase Il is illustrated in Figure 15.
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Figure 15 Phase Il lllustration
4.2.1Step 1: Best PED Area Idenfication

Following the first phase, Step 1 of Phase Il focuses on results of the analysis. Within Macro-scale
analyses, at least two zones were selected in order to further examine them in detail with micro-scale
analyses and energy demand analyses. Phase | deals with city characteristics and needs, introduction to
neighbourhood and district scale and prioritization of potential PED zones. In Phase Il -Step 1, a decision-
making support mechanism / an algorithm is designed to identify PED concept boundary within the
prioritized zones. Such a decision-making matrix refers to a harmonization (Synthesis) of Urban Land
Use Context and Urban Energy Demand. More detail regarding decision making support matrix will be
developed and shared in the final version of this deliverable.

4.2.2 Step 2: PED Boundaries

PED framework is still under discussion that PEDs can be delimited by spatial-physical limits including
delineated buildings, sites and infrastructures. Therefore, the PED will be characterized by geographical
boundaries. Furthermore, it might be possible that the district has several buildings within a district or
city interconnected with each other in terms of energy grids. This is the case of a district with a district
heating or cooling system. A definition of a PED with a “functional boundary” can be taken from this as
the buildings are interconnected by means of the pipes, and buildings are supplied by the same service.
A gas network grid or an electric grid will follow the same approach, as an electricity/gas grid behind a
substation can be considered as an independent functional entity serving the PED, even if the
mentioned service areas are substantially larger than the energy sector of the PED in question. But,
what if an energy generation infrastructure own by the community is outside the geographical
boundaries of the district? Then, a virtual boundary could be defined, where the momentary energy
produced and consumed is compared guaranteeing that, when a district demands, that RES energy is
purchased to the grid. This is the case of a community that has the resources to own a windmill which
are not usually located close to the city.

More info may be found within D4.15 Guidelines to calculate the annual energy balance of a PED,
Section 4.1 decide the boundaries.

4.3 Phase lll-a: Citizen Participation - Smart Energy City
Approach

As explained by the Covenant of Mayors of the EU, “all members of society have a key role in addressing
the energy and climate challenge with their local authorities”. Public participation is useful to determine
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needs, desires and requirements and to increase transparency. Their implication is also useful to
increase citizens' engagement with the environmental challenge.

Essential part in understanding the wider context of an existing urban district, identifying priorities and
most urgent needs to address in designing and planning of a sustainable Positive Energy District, is to
include the perspective of citizens and end users of the district itself. One of the methods to include the
citizens in the process of involvement, being part of planning and prioritizing, is potentially the approach
of Smart Energy Cities (Figure 16).

The lessons provided in the five steps to actively involvement citizen in the transitions are discussed in
detail below.

Joint Kick-off Social Promising Roadmap
Characterization Strategies Design

informing citizen of

Social-cultural analysis, increase involvement of
transition plans
o ; Energy Types, Social Program of wishes citizens
“"I:sﬁ:“’ el district structure Citizen and stakeholder
solutions meetings for PED Board

Figure 16 Smart Energy City Approach Integration

4.3.1 Step 1: Joint Kick-Off

A joint start of the transition process is required in order to create a joint ownership, broad support and
participation of all stakeholders relevant to the transition. This should also include citizen.

“Include the residents as early as possible by informing them and including them in the process”.

By including citizen, they get the change to organize and join the process as a collective. When residents
are not included in the process, they might oppose the eventual outcome of the process. The transition
solutions will most likely require investments by the residents. Involving residents includes, first of all,
informing citizen of transition plans and second of all, including them in the deliberation process for

possible solutions in the district — (a toolbox for participation with suggestions may be developed at this
stage).

4.3.2 Step 2: Social Characterization

Step two includes the characterization of the district in order to explore the possibilities, challenges and
chances of the district, both technical and social. Technically, the buildings, energy infrastructure and
heath sources in the district are mapped. In addition, it is vital to map the social character of the district
to be able to construct an adequate district transition approach. The social characterization entails
different activities:

a) Social-cultural analysis

A social analysis of the district starts with the social data (income, education, age, etc.) which is
necessary to create the appropriate approach and communication process for every group of citizens.
However, these numbers alone are not enough as these do not tell anything about the level of
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knowledge, activity or motivation to investment of the citizen in the district. As a policy maker or project
manager, it is necessary to really explore and indulge in the district in order to understand social and
cultural characteristics of the district.

b) “Explore the wishes, demands and needs of citizen in the district”

Start a conversation in and with the district in order to gain insights in the attitude of citizen towards
the energy transition. The SEC recommends to select a diverse group of at least 12 to 15 citizen which
represent the citizens in the district. The interaction with the citizens can take place in informal settings
such as the supermarket or on the street or during formally organized individual or group meetings.
Explore the district as the context in which the citizens are situated. Explore their current attitude
towards the district and subsequently their wishes, demands and needs for change. Determine to what
extent sustainability is already part of their context and attitude. It is important to capture and secure
the outcome of the conversations in order to take it into account in the preparation and implementation
phase of the transition not only in energy domain but also in quality of life, spatial quality, liveability etc
aspects that affect directly or indirectly energy in cities.

c) Energy Types

Divide the citizens in energy types based on the outcome of the conversations conducted in the district.
Not every citizen holds the same motivation or attitude or has equal knowledge or capacities to
contribute to the transition. As a result, citizens require an approach to involve them in the transition
congruent to their characters. A division in energy types creates a foundation for the development of
customized communication, products and services. The energy types can be elaborated into energy
personas which are fictional descriptions of fictional citizens. This further increases the understanding
of the social characterization of the district and enhances the communication and intervention
strategies used. The energy types and energy personas answer the following questions

e What is the knowledge, attitude and behaviour towards sustainability and energy use?

e Whatis important in sense of housing and residential environment?

e What is the most effective strategy to reach and involve this type in the energy transition?

e What does this type need in order to act and invest in the adaptation of their residence?

Knowledge, facilitation, money or something else?

d) Social district structure

It is important to know the social structure of the district in order to understand where and how to entre
and start the transition in the district. A social opportunity map of the district outlines the social structure
of the district. In the social opportunity map marks the initiatives, pioneering residents and organisations,
collaborations and communication networks between the citizen and promising locations of the district.
The social structure should be used to build on and connect the transition of the district to.

4.3.3 Step 3: Weighing Promising Strategies

The third step is to combine the technical and social character discovered in the previous step in order
to determine promising strategies. The technical and social possibilities and requirements in the district
need to be in harmony. The goal is to formulate the criteria and conditions for the design of a promising
strategy to realize a sustainable district. This includes the input provided by the citizen.

e) Program of wishes
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A program of wishes is based on the outcome of the social characterization in step two. The program
includes the broad wishes, concerns and needs of the citizen. For example, fundamental living
conditions, public spatial planning or personal sustainability challenges. A program of wishes provides a
starting point and guide for the development of promising, efficient and effective transition strategies
and approaches to engage citizen in the process. This document contains the above-mentioned
information of the locals and the environment and the linkages to energy aspects.

4.3.4 Step 4: Design Roadmap

The next step is to design an adaptive roadmap to realize a sustainable district based on the social and
technical data collected in the previous steps. According to the SEC, this roadmap includes three aligned
approaches: to increase the involvement of citizens, to realize sustainable heating in the buildings and to
invest in the necessary infrastructure (Technical solutions of PEDBoard — explained in section Phase Ill-
b). In Phase llI-b, solution catalogue (PEdBoard and Solution Index) involves all stakeholders for selecting
peculiar solutions for the city by Public-Private-People Partnerships framework (detailed between in
section 4.3.5). The focus in this section is on the first approach: involvement of citizens. The SEC
approach includes several activities to achieve involvement of citizen.

f)  Start with promising groups

In an early stage it is not yet efficient or effective to engage everyone in the district. Based on the social
characterization of the district in step 2 and 3, select the groups in the district which have the
knowledge, opportunity and capacity to contribute to the transition process. These are promising
groups which already have plans to develop, reconstruct or renovate or which are already involved in
sustainable development.

g) Make residents aware and include them

Besides actively working with the promising groups of the district, the remaining citizens should be kept
informed and engaged. Keep all citizens informed of the transition plans in the district and make them
aware of their position, role and the possibilities to contribute.

h) Communication and trust

In order to engage citizen and keep them engaged proper communication is required throughout the
transition process. This includes communication between the stakeholders in the district and between
the stakeholders and the citizen. In order to guarantee proper communication with the citizen the
stakeholders in the district should:

P Collectively decide on a message to communication;

>
>
>
>
>
>
>
>

Determine who communicates on the integrated transition process;

Determine who communicates with whom:;

Create one main information platform for the citizens;

Use different communication tools to reach all citizens;

Create formal service points for the citizens;

Organize informal citizen activities (such as sustainable festivals in the districts);
Evaluate the response to the communication;

Communicate on natural moments.
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i) Ambassador

Collaborate with pioneering citizen, businesses or organizations in the district. Experience shows citizens
are more eager to listen to and trust their neighbours then an organization which they believe have
more or different interests. The pioneers can act as ambassador for the transition. They can share their
experiences and lessons learned and increase awareness and enthusiasm in the district.

4.3.5 Public-Private-People Partnerships as a tool for collaboration

Alongside with citizen involvement, the objective of PEDs to integrate smart city objectives with
sustainable urban transformation calls for collaborative innovation, which can be obtained in public-
private-people partnerships (4P). Here, the 4P denotes collaboration between the city, energy network
operators, private property developers and citizens in the context of PEDs. Innovative collaboration that
is generated by the 4P can simultaneously improve everyday activities and life conditions in cities, create
economic opportunities, and enable experimentation and implementation of new technologies.®! In the
4P, cities have a crucial role as facilitators and orchestrators of this collaboration.

In the context of PEDs, cities can utilize urban planning, land use planning and urban design to initiate
4Ps. This is the case especially when PED is developed in the context of new urban areas or infill areas,
where new buildings are built, and urban planning thus takes place. One potential approach is
Integrative Urban Development, which considers urban design and planning as a capacity to establish
social relationships that integrate the aims of the city, private actors and citizens.3? This is remarkably a
different perspective focused on the implement ability, from regarding urban planning merely as a
regulative framework. The Integrative Urban Development approach takes the development aspirations
of all the PED stakeholders as a starting point of development, and proactively and creatively develops
them further to discover mutual gains.

In the Integrative Urban Development, the principle is to produce value for all PED stakeholders.
Noteworthy is that the concept of value is subjective. For instance, the city might value generation of
public good, citizens might value generation of pleasant living environment, and private developers
might value economic viability. For the city, the ability to create public value can be ensured by clarifying
its strategic priorities in urban development, for example via strategic urban planning. However, the
priorities should be set flexibly enough, so that they allow value creation also for other interested
parties, such as, citizens and private developers. The value creation can be further facilitated in the
negotiations and participatory processes related to urban planning, considered as a learning process
where value creation requires continuous interaction between interested parties.?

Two parallel phases of social and technical dimensions may be unified and merged at the end of Phase
Il activities from an economic point of view by involving Public-Private-People partnership (4P) as a tool.
PEDs must be planned and designed not only technically but also economically and socially aligned with
a participative perspective. Thus, proposed PED Methodology encourages a holistic approach by
integrating socio-technological dimensions with 4P tools in order to guarantee successful PED designs

31 Leminen, S., & Westerlund, M. (2015). Cities as labs. Towards collaborative innovation in cities. In P. Lappalainen, M.
Markkula & H. Kune (2015). Orchestrating regional innovation ecosystems — Espoo Innovation Garden (pp. 167-175). Helsinki:
Aalto University, Laurea University of Applied Sciences and Built Environment Innovations RYM Ltd.

32 Ahlava, A., & Edelman, H. (Eds.) (2009). UDM: Urban Design Management: a guide to good practice. Abingdon: Taylor and
Francis.

3 Ahlava, A., & Edelman, H. (Eds.) (2009). UDM: Urban Design Management: a guide to good practice. Abingdon: Taylor and
Francis.
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and implementations in cities. The relation of mentioned cross-sectoral integration is illustrated in
Figure 17.

4 PHASE IIl — a & b: Merging Social Dimension with Technical Dimension )

Roadmap Design
by Public Private

People Partnership

Figure 17 Phase llI-a and Phase Ill-b merged by 4P tools or shared vision document

4.4 Phase lllI-b: Linking to Solution: PEDBoard

In parallel with Phase lll-a Citizen Involvement, a technical study on PED technologies is realized (Figure
17 — Section 4.4.1). Within this phase, the inputs of Phase | and Phase Il are evaluated by a decision-
making mechanism and the particular technical and non-technical solutions are linked to the according
to the data obtained from Phase | and Phase Il. The solutions are classified under main solution
categories of demand side, supply side and integrated infrastructures. The concept will enable the
delivery of energy services, allow the management and trading of locally generated energy and grid-
based energy supplies, and potentially link with other local and cloud-based services such as
security/safety and e-mobility in order to progress towards energy positive districts.

Each PED solution is characterized in a solution index table (Figure 17 — Section 4.4.2), including short
description, intervention scale, risk factors, benefits and initial budget information. All of the main and
subcategories and index of each solution is presented on a panel, named “PEDBoard”. While selecting
peculiar solutions for a city, the stakeholders may go one step back and feed the PED boundary with the
new results / actions. This phase is concerned with district scale and includes municipal departments,
researches, technical designers and citizens.

Technical and economic aspects are braced with a social approach in order to implement the required
transition innovations in a district. Citizen involvement, collaboration between stakeholders, and
selection of technologies are moving on in parallel and learning activities from stakeholders to citizens
and citizen to stakeholders in the local are taking place.

PEDBOard (PED Solution Catalogue) will be flourished with other technical and non-technical solutions
apart from MAKING-CITY in the final version of this deliverable. Likewise, PED Solutions Index will be
finalized in the final version of this deliverable until M24 of MAKING-CITY project.
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4.4.1PEDBoard (PED Solution Catalogue)

Makin
City
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4.4.2 PED Solutions Index
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4.5 Phase IV: Barriers / Enablers of PED Solutions

In this phase, impact-based evaluation is integrated in selection of solutions process and political,
economic, social, technical, environmental, legal and spatial barriers, constraints, supporting factors are
recognized for each selected solution. A brainstorming on how to overcome the barriers is encouraged
and if the results are negative to continue to the next phase, Feedback loop (a system for improving a
product, process, etc. by collecting and reacting to users’ comments) mechanism starts to find another
particular solution for the PED area. The discussion is expected to be developed by an open dialogue
and consensus between technical designers, citizens and local authorities. In this report,
barriers/enablers analyses are performed and the matrix is filled by FWCs and their support partners to
figure out political, economic, social, technical, environmental, legal and spatial aspects in other
geographies in EU. Unexperienced cities are encouraged to provide their concerns, thoughts and
advantages on solutions of LHC that are being implemented in MAKING-CITY lifetime. Barriers/Enablers
matrix may be reviewed in ANNEX | BARRIERS / ENABLERS OF THE SOLUTIONS by FW(Cs.

4.6 Phase V: Calculation

As explained in Section the basis for the energy calculation in MAKING-CITY PEDs is the Primary Energy
Balance (annual base). If this average value is positive our district will be a PED, if not our district will
only be nearly zero, not positive.

A very detailed procedure for PEDs calculation is included in the deliverable D4.2 “Guidelines to
calculate the annual energy balance PED”, nevertheless a calculation of the PED will be evaluated in this
phase for the verification of surplus in annual energy balance. If the PED calculation is not surplus
regarding energy demand, energy use, energy distributed and primary energy balance, new selections
from PEDBoard must be assessed in order to provide PED.

4.7 Phase VI: SPECs

This Phase presents the detail cards of each solution categorised in PEDBoard. The solution cards,
named SPECs, involve general data, technical and graphical details, implementation time, initial
investment and financial models, stakeholder mapping, integration with other smart solutions, potential
for replication, expected impacts of all of the solutions. This is the main output of proposed PED
Methodology, guiding cities with a detailed information on the technical and non-technical issues of
solutions presented in PEDBoard (Section 4.4.1)

The cards may be reviewed in ANNEX Il SPEC CARDS of SOLUTIONS.
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5 Citizen Engagement Strategies / Smart Energy City
Approach in Netherlands

Citizen engagement in prioritizing city needs / characteristics

Essential part in understanding the wider context of an existing urban district, identifying priorities and
most urgent needs to address in designing and planning of a sustainable Positive Energy District, is to
include the perspective of citizens and end users of the district itself. One of the methods to include the
citizens in the process of involvement, being part of planning and prioritizing, is potentially the approach
of Smart Energy Cities. The Smart Energy City (SEC) approach Figure 18 is the result of a private-public
collaboration between the ministries of economic affairs, interior affairs, the national grid operators,
the TKI Urban Energy and the TKI ClickNL.
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Figure 18 llustration of SEC Approach in Netherlands

These parties collaborated in order to develop a national-wide applicable approach to facilitate the
energy transition of districts in the Netherlands. The approach is the synthesis of the lessons learned in
16 case studies in which municipalities, grid operators, residents and other local organizations
collaborated in a district transition approach. SEC offers an integrative model (Figure 19) with a
congruent approach to shape and accelerate the transition process in districts with a sustainability
ambition. Technical and economic aspects are braced with a social approach in order to implement the
required transition innovations in a district. In the model the converging and diverging blue and green
tracks visualize the transition process. The blue track outlines the technical-economic transition process
and the green track outlines the accompanying social transition process.

2. Social 3. Promising 4. Roadmap 5. Roadmap

1. Joint Kick-Off Characterization Strategies design decision

Figure 19 Smart Energy City Approach
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The two tracks develop individually however simultaneous and aligned. Both the blue and the green
track follow the same five process steps:
1. Step 1: Ajoint kick-off

2. Step 2: Characterize the district
o 2.1 Social characterization
o 2.2 Technical and economic characterization
3. Step 3: Weighing promising strategies
4. Step 4: Design a roadmap
5. Step5: Decide on a roadmap

These five steps contain multiple technical (blue) and social (green) transition activities which are
deemed essential in the transition of a district. As of the last two steps the social and technical tracks
converge and are increasingly integrating into the roadmap. After fulfilling the five steps of the SEC
approach, a district is able to formulate an adaptive and integrated transition roadmap for the following
(depends on the city characteristics) years. In general, a roadmap includes specific technical solutions
for the constructions in the district, specific steps for the development of the energy system, an
integrated intervention and communication strategy and a concrete investment program for the first
period (1 -2 years).

The SEC approach also includes specific guidance on the involvement of citizen. The involvement of
citizen is part of the green, social track of the SEC approach. In order to use sustainable energy sources
in the district; the houses of the residents, both house-owners and renters, require adaptation. The
activities within the five steps of the approach which are relevant for the active involvement of citizens
are outlined in the Figure 19.

Though citizen engagement has its place in the SEC approach it is not described in great detail and the
means and tools available for citizen engagement are limited. When designing a citizen engagement
strategy, it is important to use the perspective of the citizen; what are the steps that the user is going
through? And what are his/her experiences? In order to focus on the users’ perspective, the customer
journey method could be used. The customer journey describes all the steps a user is going through
from the perspective of the user. Figure 20 shows the steps a Dutch user is going through in order to
make his home fossil free (Tigchelaar et al., 2019). The steps will be briefly described:

Step 1 — Awareness of fossil free at a national level: the user has to become aware of the plans of the
government to make all homes fossil free by 2050. Users will hear about it from (social) media or other
sources.

Step 2 - “tam-tam” phase: in this step people will form their opinion about fossil free living via different
sources like (social) media and their network. The information that they get can be incomplete or
incorrect.

Step 3 — awareness of personal situation: at a certain moment it will become clear which solutions will
be chosen by the municipality for a certain neighbourhood. This will provide users with somewhat more
information about what fossil free living will mean for their own situation.

Step 4 — choice for orientating, waiting or resistance: at this point in the journey people will consciously
or subconsciously make a decision to start orienting for specific solutions in their house, to wait or to
actively resist fossil free living.
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Step 5 — Orienting: users will look for information to the channels that are at their disposal. They will go
to the next phase once they think they are well informed or they have use a specific decision aid (e.g.,
what choices have others made or what is advised by an expert).

Step 6 — choice for a specific solution: users will choose the solution that they find most attractive.

Step 7 —living in a house that is being renovated: users might experience disturbance when their house
is being renovated.

Step 8 — living in a (partly) fossil free house: users live is a house where the renovation operations have
been (temporarily) finished. They experience fossil fee living.

Step 9 —being an ambassador: users will share their positive or negative experiences about the process
they have gone through. This is important information for other people in their social network. The
CODEC model, described in 2.3.3. underlies many of these steps in the journey.
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Stop/
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Figure 20: Fossil free living: customer journey

Other approaches such as those followed by the municipality of Groningen and Grunnuger Power put
(slightly) more emphasis on a more rigorous inventory of the social structure of a neighbourhood and
the role of citizen collectives in realizing energy transition means. In short, they put citizens and citizen
collectives even more central the vision formulation, decision and implementation/adoption process.
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6 ldentification of Stakeholders

A specific stakeholder mapping for PEDs has been developed in the project deliverable D6.1 “Ecosystem

Analysis for Positive Energy Districts”. It is represented on Figure 21 and further described here after.

Out of district Active or present in the district Out of district
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City

and service providers directly working for the city
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Public service operators in the district (monopolies)
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operator operator operator operator
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Citizens in the district & their representative bodies

Inhabitants: owners Inhabitants: tenants Companies & Transport users
Workers

Figure 21. Stakeholder mapping in PEDs

This representation is made of four layers regarding the stakeholders active or present in the district,
plus some stakeholders not necessarily present or active within the district’s boundaries:
P Stakeholders active or present in the district:

o

Layer 1: The City itself is represented at the top of the mapping, as the main body in
decision-making and implementation processes of PEDs. The City performs, in general
in cooperation with contractors:

=  The planning and the design of PEDs,

= The optimisation and monitoring of energy flows, and corresponding data
management,

= (Citizen and other stakeholder engagement actions.

Layer 2: Public service operators are key players in PEDs. Not necessarily all of them are
involved: their participation depends on the technological choices and available energy
sources within the PED:

= Flectricity grid operator: The electrification of many energy usages, the hosting
of distributed electricity generation capacities and the growing involvement of
consumers in power markets make the electricity grid operator a pivotal player
in the design and implementation of PEDs.
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Heat network operator: If heat network exists in the district, or if there is a
potential for such network, then the heat network operator is likely to be a
central player in the PED design and implementation.

Gas network operator: If gas network exists in the district, then the gas network
operator might be involved in the PED design and implementation. Existing gas
networks have more and more available capacity, freed up by the decrease in
conventional gas consumption. These networks are likely to take a growing role
in energy transition projects by hosting and distributing gas from renewable
sources (syngas, biogas or hydrogen).

Public transport operator: Since the transport sector represents a major share
in energy consumption, the public transport operator(s) active in the district is
likely to be involved in the PED design and implementation.

o layer 3: The following service or product providers, in general from the private sector,
have a strong role in PEDs:

Real estate investors: Especially for new districts, but also possibly in existing
districts, real estate investors have a crucial role to play in the implementation
of a PED. They will often bear extra costs at the development stage of the
buildings, in order to implement energy-efficient technologies contributing to
the positive energy balance of the district, for which they would be paid back
during the exploitation phase of the buildings.

Building and infrastructure owners: Similarly, with a stronger focus on existing
districts in which they would retrofit the buildings or infrastructures they are
owners of, they would make energy choices and bear the corresponding costs
during the renovation phase.

Building and infrastructure managers: This role may be played by the same
entity owning the building or infrastructure, but it can also be played by a
different entity. Building and infrastructure managers are those who are
exploiting and operating the energy-efficient technologies implemented at
their premises.

Energy service providers: They are in general providing energy from outside the
district’'s boundaries and have customers inside. Therefore, the
implementation of PEDs might have a negative impact on them, since they will
be selling less energy to their customers. They have therefore a strong interest
to diversify the services they are offering and to find new business models
related to the development of PEDs.

Energy generators: This role may be played by entities playing other roles in the
district such as the inhabitants or the building managers, or it may be played
by specific entities. Anyway, this role is crucial since the positive energy balance
of the district depends on the energy generation which can be done within its
boundaries.

Technology providers: This category includes the providers of different
technologies which can be installed at building or district level, such as energy
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generation, conversion and storage technologies (heat pumps, batteries, BIPV,
etc.).

=  Telecommunication operators: They might be involved in the concept of
Positive Energy Districts especially regarding the IT infrastructure necessary to
implement energy data exchanges.

o layer4: Citizens, either individually or through representative bodies, are players in the
PED, being them active or passive:

= |nhabitants / owners: Inhabitants are energy consumers, and may be energy
producers (for instance, if their house is equipped with solar panels). Especially
when they are owning their house or apartment, they are the ones choosing
the energy technologies to implement in the case of a renovation for instance.
When buying an apartment or a house, they also consider the energy
performance of the dwelling. Furthermore, depending on cultural aspects, they
are more or less involved in the district-related decisions.

= |nhabitants / tenants: Even though not owning the dwellings they are living in,
tenants are concerned by energy technologies since they are in general paying
the energy bills. They may be keen paying more for the dwelling if it is energy
efficient.

= Companies and workers: A district include in general not only inhabitants but
also businesses (like shops or offices) involving workers. Workers might not be
interested in energy bills, but certainly appreciate a comfortable working
space. Companies are interested in energy bills and are increasingly interested
in actions enhancing their reputation regarding climate issues.

= Transport users: They might also be impacted by the development of PEDs. For
instance, development of e-mobility might be incentivised in order to use the
excess energy generated by the buildings in the district and/or to provide
flexibility services when charging.
P Stakeholders not necessarily present in the district:

o Policy makers at European, national and regional levels: Those policy makers, above the
level of the city, might be involved in regulatory or economic incentives for PEDs.

o Funding agencies: They might be involved in finance services for the development of
PEDs.

o Energy market: By definition, the PED delivers surpluses of energy (in general in the
form of electricity, and possibly in the form of gas or heat). These energy surpluses have
to be sold to consumers or to resellers, out of the district’s boundaries. This can be
done through organised markets (for instance power exchanges) or through bilateral
contracts with specific stakeholders.

6.1 Experience feedback from Lighthouse cities

Detailed stakeholder mapping in Groningen and Oulu has been conducted in the deliverable D6.1
“Ecosystem Analysis for Positive Energy Districts”. In this framework, Groningen’s and Oulu’s
stakeholders have been interviewed by phone. The list of interviewees is presented in Table 6.
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. . . ) Date of the
Partners  Role in the project Persons interviewed . )
interview
3-GRO Municipal regulatory authority Jasper Tonen 20/08/2019
3a-WAR Heat network operator Joep de Boer 13/06/209
4-TNO Support to PEDs’ planning and design, citizen ~ Joram Nauta, Marc 20/08/2019
engagement activities, optimisation of heat Hamburg
consumption and production at building level
5-GPO Community-owned energy cooperative, in Joep Broekhuis 19/06/2019
charge of citizen engagement actions
6-SEV Responsible of the workstream “Business Mark de la Vieter 17/06/2019
Models and Financing”
7-WAM Owner of part of the real estate in the Bart Jager 08/07/2019
MAKING-CITY project
8-N1J Housing corporation in the city of Groningen Han Folkerts, Henrik 21/08/2019
Prosman
9-CGlI Provision of energy platform Gerard van de Kamp 26/06/2019
10-SB Provision of monitoring technologies and Tuan Anh Nguyen 26/06/2019
services
12- HUAS  New approaches and inclusive business models Rob Roggema, Cyril 21/06/2019
Tjahja
13-0OUK Municipal regulatory authority Samuli Rinne 08/07/2019
14-UoU Long-term urban planning methodology Sari Hirvonen-Kantola 17/06/2019
fostering PED replication and stakeholder
salience analysis
15-0EN Leading energy company, in charge of district ~ Reijo Pantsar, Mikko 20/06/2019
heating network in Oulu Ojala

16-SIV Housing company owned by the municipality Heikki Pohjola, Raimo 27/06/2019
of Oulu H&atala, Kari Puotiniemi

17-YIT Construction company building two new Kristina Vahakuopus 09/08/2019
private houses in Kaukovainio

Table 6: List of Groningen and Oulu partners interviewed

Some analytics have been calculated based on the mapping (Section 6.2.1); prominent elements from
a replication perspective have been identified for Groningen (Section 6.2.2) and Oulu (Section 6.2.3).

6.1.1Analytics about the type of actions conducted

Within the project’s Lighthouse cities, Groningen and Oulu, a series of actions are implemented in order
to create the PEDs. Those actions range from technical actions (implementation of energy technologies
such as photovoltaics, district heating, energy storage, etc.) to non-technical actions (policy innovation,
citizen social research, capacity building, etc.).
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An analytic study of the distribution of actions among the partners in Groningen and Oulu shows that
the proportion of non-technical actions is significant to structure the project, as illustrated by Figure 22

OouLU 36% 64%

GRONINGEN 26% 74%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B NON-TECHNICAL ACTIONS W TECHNICAL ACTIONS

Figure 22. Distribution of technical and non-technical actions for PED implementation in Oulu and
Groningen

In Groningen, the design and implementation of two PEDs simultaneously result in a lower proportion
of non-technical actions than in Oulu (where only one PED is implemented). Furthermore, some savings
are made because some actions (including technical actions) are conducted jointly for the PED North
(N) and the PED South-East (SE), such as the deployment of smart charging stations for electric vehicles
in both PEDs.

\

y

= N & SE NON-TECHNICAL ACTIONS = N TECHNICAL ACTIONS
= N & SE TECHNICAL ACTIONS = SE TECHNICAL ACTIONS

Figure 23. Distribution of actions by type in GRONINGEN PEDs North and South-East

A comparison of Groningen and Oulu Municipalities’ involvement in the project shows that the City
council of Groningen has proportionally more technical actions than the City council of Oulu (see Figure
24 and Figure 25). Indeed, the City council of Groningen owns one of the buildings built in the PED
South-East (Sport Complex Europahal), in which several technical actions are conducted. The
Municipality of Groningen also leads the implementation of RES technologies in public spaces (SolaRoad,
Solar Pontoons, etc.). In terms of technical actions, the Municipality of Oulu focuses mainly on public
lighting.
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Figure 24. Distribution of technical and non-technical actions by type of leading stakeholders in
Groningen PEDs

Distribution by type of action in function of type of body in OULU

Non-profit 36% 64%
For profit 10% 90%

City 87% 13%
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Figure 25. Distribution of technical and non-technical actions by type of leading stakeholders in
Oulu PED

6.1.2Prominent elements from stakeholder mapping in Groningen
6.1.2.1Context

Groningen was chosen as one of the two Lighthouse cities involved in MAKING-CITY due to its current
urban energy transformation strategy. In the Netherlands, natural gas remained for decades the main
energy source to respond to the national energy demand. However, reiterated earthquakes caused by
the gas exploitation activities seriously damaged houses and revealed a need for sustainable
alternatives. In Groningen almost every citizen wants to stop using ‘Groningen’ gas that is extracted
from the nearby gas fields and is causing local earthquakes.

6.1.2.2The City council has set clear goals and KPIs

Targeted goal of Groningen is clearly identified and quantified: it is to become CO,-neutral by 2035 and
to reduce the use of natural gas. Those goals can be monitored to follow the success of the PED project.
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The Municipality of Groningen has already implemented strong policies in favour of the energy
transition. For instance, they have set as Energy-Efficiency standards as a strict obligation for obtaining
building permits for new buildings. The City council has also decided to build a very ambitious energy
performing building, the Sport Complex Europahal, which has involved different departments at City
level playing various functional roles, for instance about permits, design requirements, greenery, real
estate (since the building is owned by the City), etc.

6.1.2.3 Project team has a dynamic organization

The following features appear to be crucial success factors for the project in Groningen:
P Scheduled meetings: On a scheduled basis the Municipality staff meets with the partners to
discuss the progress in the project.

P Flexibility in the actions to reach the objectives: When it happens that some actions are no longer
feasible, the project team talks about suitable alternatives.

» Market-oriented: The actions selected have to be profitable. For example, Action 31a consisted
in implementing a high-pressure waste-water digester, to collect and digest waste from toilets
and canteen. Eventually, it is being redesigned since it would need to change the collection
system in the buildings, which is too much efforts and spending and not worth it given the
modest contribution of this action to the City objectives. Therefore, only waste from canteens
would be collected.

P Impact on the inhabitants’ life: This PED project enhances the link with the citizens. Citizens are
the most important stakeholders targeted by the City. On one hand, the inhabitants are involved
in the decision-making, so the City council better understands their needs and wishes. On the
other hand, to be able to reach the CO; neutrality by 2035, the City council has to put more
constraints one the citizens’ life. In Groningen, the loss of connecting to a heat grid is that
customers can no longer choose the energy company for their heating solution whereas in the
common situation with natural gas they can.

6.1.2.4The project is supported by facilitators
In Groningen’s PED project, several partners are acting has facilitators.

A facilitator® is someone who engages in facilitation—any activity that makes a social process easy or
easier. A facilitator often helps a group of people to understand their common objectives and assists
them to plan how to achieve these objectives; in doing so, the facilitator remains "neutral", meaning
he/she does not take a particular position in the discussion. Some facilitator tools will try to assist the
group in achieving a consensus on any disagreements that pre-exist or emerge in the meeting so that it
has a strong basis for future action.

Those partners bring their own experience, network and energy needed to reach the City’s goals:

P TNO has been supporting the City from the design phase of the project to its implementation.
Furthermore, TNO supports citizen engagement activities thanks to a participation tool for social
innovation. It facilitates citizen engagement, participation and formulation and adoption of
sustainable solutions (e.g. by individual citizens and local initiatives) and seeks alignment with
all public and private partners active in the project to realize community benefits, leading to a
sustainable eco-system in collaborations, solutions/value(s), investments and costs. TNO has
also developed a Urban Financial Model (UFM) intending to support policy makers and private

34 Definition of facilitator — source wikipedia
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partners in aligning their activities within a neighborhood an seek for mutual benefits, thanks to
guantitative insight in cash flows.

P Grunneger Power (GPO) is a non-profit organization launched 7 years ago. The cooperation of
GPO represents all citizens of Groningen. Currently GPO has more than 2,000 members. GPO
started with advising citizens in having rooftop solar panels, who united into a small clean
energy company to which people could buy 100% sustainable energy. It then grew based on
rewards to members inviting new members to join. Benefits are invested into new local green
energy projects for the benefit of the quality of life in the neighbourhoods and of the circular
economy. Within MAKING-CITY, GPO is mainly in charge of citizen engagement activities, to
empower the people in Groningen to be in charge of their own energy future. GPO is working
hand in hand with the Municipality.

P Stichting Energy Valley (SEV) is supporting the Groningen ecosystem in a transversal manner.
Actions in Groningen have been grouped into workstreams; SEV will be responsible of the first
workstream, namely “Business Models and Financing”. This includes early replication, business
concepts, citizen engagement, optimizing business models & acceptability by all stakeholders,
etc.; in short, it is linked with the in-between work needed to come up with replication plans.
SEV is also involved in actions involving local dissemination, communication and capacity
building.

P Hanze University of Applied Sciences (HUAS) is focusing on how innovation is handled in the
neighbourhood. HUAS investigates how people respond to take those measures in their direct
environment. HUAS implements co-creation & co-ownership approaches, social acceptance,
inhabitants’ behaviour. HUAS contributes to the “Business Models and Financing’ workstream.

6.1.2.5Data monitoring is conducted

The MAKING-CITY project is developing a procedure for modelling the energy demand side. Data
collected from PEDs will be aggregated for monitoring and data analysis. Data monitoring and data
management is a very important topic because it allows the project team to be informed to choose the
most suitable technical solutions. Three main actors are working on it at different scale:
P Within the project, CGI Nederland collects the data, process it and enable others to use it. To be
able to do so, they use their Urban Data Platform.

P Sustainable Building (SB) is responsible for collecting the consumption and production data.
Based on the data needed, SB will specify the most suitable hardware solutions (meters, sensors)
and will select hardware providers. SB will ensure the hardware devices installed provide the
required data, all in the same way. SB provides the software tool to collect the data, and
performs, to some extent, data analysis.

P The municipality of Groningen is connected to the Civity Data platform which is a widely used
open data platform in the Netherlands. The most important goal of this platform is to share and
use the potential of (open) data by governmental, commercial and knowledge institutes.

6.1.2.6 The City council has strong link with energy infrastructures

The City of Groningen has a special role in relation to the heat grids. Some years ago, the City and the
local water company founded the company WarmteStad, from which both parties have a 50 percent
share. WarmteStad is the local heat grid operator and owns the system that is connected to the Sport
Complex and other buildings in the PED South-East. Also, the heat grid in the PED North will be owned
by WarmteStad.
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6.1.2.7 Technologies are chosen in a flexible way

The choice of technology providers is a key aspect of the project. Some of the technologies were listed
at first. But as the City council is flexible some of them might change to reach a better cost and energy
efficiency.

6.1.3Mapping in Oulu
6.1.3.1 Context

Oulu was chosen as one of the two Lighthouse cities involved in MAKING-CITY due to its current urban
energy transformation strategy. Today, Oulu is one of the fastest growing regions within European high
North. The population of Oulu is one of the youngest in Europe with an average age of about 38 years.
Every third resident has a university degree. According to a EU’s study from 2015, inhabitants of Oulu
are the most satisfied with their quality of life in the whole Nordic region. It is also considered as one of
Europe's "living labs", where residents experiment with new technology (such as NFC tags and ubi-
screens) at a community-wide scale.

The strong expertise in ICT has created a unique base for innovations and new business in Oulu. During
2014-16 over 500 start-ups started operating, and the amount of rented offices has over doubled within
the last years. In recent years, the business activities of many enterprises have been made difficult by
the long global recession. In addition, Oulu has suffered from high unemployment rates, especially
among the young. In 2016, however, unemployment levels began to fall.

In the Kaukovainio PED area the housing stock is old and outdated (no lifts in many of the residential
buildings for example), so new buildings are needed.

6.1.3.2The City council has set clear goals and KPIs

The City council of Oulu adopted in 2012 the Sustainable Energy and Climate Action Plan (SECAP)
targeting a 20% reduction of Oulu’s carbon gas emissions by 2020. Actions such as improving public
water management, increasing renewables as energy sources, or developing biogas plants, are expected
to achieve this objective. More recently, the 2018 “Light of the North” strategy was adopted, reinforcing
the willingness of the city to act for sustainable urban energy transformation.

6.1.3.3The project is supported by facilitators

To enable the replication and scale-up of the Positive Energy Blocks and Districts, the University of Oulu
(UOULU) works on the alignment of the urban plans with the energy strategies and ecosystemic
business models, and proposes a Simple Rules toolkit regarding the urban planning activities.

UOULU will also conduct a stakeholder salience analysis, where governmental actors, public
organisations, companies and other related associations are surveyed and categorized depending on
the stakeholders’ ability and interest in influencing the project. The end goal is to have a clear
understanding of who the stakeholders are, what their stake is, what their influence will be and how
likely they are to use their influence.

UOULU has already identified following difficulties that Cities are likely to experience before, during and
after the implementation of a PED:
P Before: the integration of all the stakeholders needed to develop and implement the PED,

P Before: finance of the investments on infrastructure,

P During: place branding, to create the prerequisites for the building project to get going,

MAKING-CITY G.A. n°824418

Making
City



D4.20 - Methodology and Guidelines for PED Design — Initial Version

P After: leadership for the scale up and replication of PEDs.

6.1.3.4Data monitoring is conducted

VTT has tailored the Oulu ICT Platform infrastructure to high-performance buildings in the PED area,
and it will be used for real-time energy monitoring and management services. UOULU will use smart
home data-based feedback platform to pilots and assess the impacts of environmental and social
awareness on energy consumption.

6.1.3.5Impact on the value of the district is created

Real estate investors have difficulties to explain new services’ gains for future buyers. When they build
apartments, it is difficult for them to price new apartments to be sold. Being in PED, it should be easier,
thanks to branding of Kaukovainio (the city tries to help the area to have a positive image). They will get
new opportunities to brand their premises.

Also, in Kaukovainio PED’s case one of the gains can be the knowledge of being a part of the more
energy-efficient future. Still, this is not enough to justify higher prices for the apartments. At the
moment, quite low prices are proposed in Kaukovainio in order to attract customers to this area in which
no new buildings have been built for years. More buildings should be built soon in the area; prices might
then go up.

6.1.4 Conclusions

Oulu and Groningen develop their PEDs with clear goals and flexible ways to reach them. The selection
of technologies is made according to the calculation of annual energy balance. As the Municipalities
constantly reassess the relevance of the different technologies, and take into account the various legal,
economic or technical constraints arising, the technology portfolio can evolve. This is also why energy
data monitoring is an important element of the project. Facilitators are helping City councils to manage
all the stakeholders of the project, with the citizens at its heart .

This type of project management is similar to the Agile project management.

Agile® is an approach described by a set of principles and practices for delivering projects, which
promotes an iterative approach, collaboration of self-organized teams, and process adaptability
throughout the lifecycle of the project.

The key characteristics of Agile projects are:
P Focus on delivering value on time and to budget.

A collaborative approach between all parties, including external suppliers.
High level plans created based on outline requirements.

Detailed plans created with the involvement of core project team members.
Scope management by prioritisation of features.

Continuous stakeholder involvement at all levels.

vV vy Vv VvV YVvy

lterative development with short increments and frequent delivery.

35 Source : Service@EC: https://webgate.ec.europa.eu/fpfis/wikis/pages/viewpage.action?pageld=192092335
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P Embracing change, learning and improvement.
P Sufficient but not excessive documentation and control.

P Facilitative leadership and empowerment.

6.2 Application in follower cities

Representative of follower cities have been interviewed as presented in Table 7 in order to assess the
ecosystem in each follower city.

. : : Date of the

Partners Description Persons interviewed : .
interview
21-BAS Municipality of Bassano del Grappa Giorgio Strappazzon 12/06/2019
23-LEO, Municipality of Leon and supporting partners Monica Prada, Enery 27/06/2019,
01-CAR, (Cartif, Tecnalia) Acevedo, Cecilia Sanz 08/07/2019
02-TEC Montalvillo, Nora
Fernandez

24-KM, Municipality of Kadikoy and supporting Burcu Sari, Beril Alpagut  08/07/2019
25-DEM partner (Demir Enerji)
28-VID, Municipality of Vidin and supporting partner Siyana Asenova, Ina 04/07/2019
29-GSC (Green Synergy Cluster) Karova, Daniela Kostova
30-LUB Municipality of Lublin Dorota Wolinska 13/08/2019

Table 7: List of follower cities and supporting partners interviewed

6.2.1Bassano del Grappa
6.2.1.1 Context

Bassano del Grappa (BdG) is located in the North East of Italy in the Veneto region. In the city, very few
buildings are owned by the municipality or by other public entities. Most are owned by citizens or private
companies.

Bassano has participated in other collaborative EU projects, in particular in the field of smart public
lighting. The SUNSHINE project has been started within the context of SMART ENERGY with the objective
of supplying intelligent services for the improvement of energy efficiency. Another European-funded
project is called ENIGMA. The goal of ENIGMA, involving 5 European cities, is to foster the next
generation of public lighting systems developing breakthrough solutions in the field of smart ICT-based
lighting through the joint transnational Pre-Commercial Procurement (PCP) procedure.

6.2.1.2City council’s goals

Mid and long-term goals aim at a reduction of non-renewable energy sources in these sectors with a
target of a 20% reduction of CO; emission by 2020. These reductions are the result of careful planning,
incentives and monitoring through the implementation of residential energy efficiency, industrial
energy efficiency, energy efficiency within the public administration, sustainable mobility,
communication, information, education and training.
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6.2.1.3 Technology provider first mapping

At the moment, within the project contacts have been established with the local industrial association
(which is influential in the city). The full value chain for heating buildings is present in the area and
interested in participating in the development of the PED concept: BAXI is one of the main
stakeholders. The start-up WindCity which is developing micro wind turbines has also been approached,
as well as a company active in energy accumulation (Westrafo). In addition, building developers have
been approached.

The grid operator has not been approached so far, but this is planned soon. Furthermore, ENEL-X,
subsidiary of ENEL active in the field of EV charging, might be interested to take part in the project.

6.2.2Leon
6.2.2.1 Context

Leon is one of the main provincial capitals in Castilla y Ledn in Spain. Potential districts to become a PED
are within the area of Entrevias, in the northern part of the city. This is a group of isolated
neighbourhoods without synergies with others next and well-developed areas due to topographic and
accessibility constraints. Population amounts to 27,000 inhabitants, representing 21% of the population
of Ledn. Population density is high. Population consists mainly of working class with modest revenues
and there are problems of physical and social segregation. Most of the housing stock consists in low-
quality, energy-inefficient buildings built in the 40s and 50s.

Historically, Ledn has had coal mines. Many people are still using coal for heating their dwellings, which
is very cheap. It is forbidden to use coal in new buildings, but the use of old coal boilers is allowed until
their end of life.

6.2.2.2 Citizen mindset

Awareness for energy issues is not well developed. There are however some people concerned about
energy consumption and generation. They might be the basis for the creation of an energy cooperative
and to support involving other citizens.

In general, people are not ready to invest in energy retrofitting. We need to demonstrate that in the
long-term retrofitting is beneficial.

6.2.2.3The project is not yet supported by facilitators

There is a university, but scientists are mainly active in the food sector, not in the energy sector.
There are some IT companies, but they do not form an ecosystem yet.

The levers to create an ecosystem have to be identified.

6.2.2.4Technology provider first mapping

Public lighting operators are important stakeholders. In Leon, a 10-year contract with a private company
to operate public lighting is going to be signed by the municipality. The company will have some targets
for the retrofit of energy-inefficient lamps.

Solar potential is high in Leon. Some houses already have solar panels because there is a legal obligation
to have a solar panel, but not all of them are working. There are important regulatory changes at the
moment, so there might be some opportunities to develop solar further so as to create a PED.

Bike-sharing and car-sharing systems should be considered besides public transport.
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6.2.3Kadikoy
6.2.3.1Context

Kadikoy is one of the central districts of the metropolitan city of Istanbul. Located on the Southwest of
Anatolian part of the city, it is surrounded by Marmara Sea on the West and South. Kadikdy
Municipality’s approach to local public administration has been that of participatory local democracy all
the way down to neighbourhood level and a very high degree of citizen empowerment leading to
transparent administrative processes and decision-making. Sharing information with citizens is
therefore a priority for Kadikéy Municipality which has tried to establish wide open channels of
communication, maximizing inclusivity and building on principles of trust and transparency in all
functions.

6.2.3.2The City council has set clear goals

As signatory of Covenant of Mayors since 2012, Kadikéy Municipality, in collaboration with Bogazici
University, prepared a SEAP aiming at a 20% reduction in carbon emission and energy consumption by
2020. Kadikoy was the fourth city in Turkey signing up to the initiative but was the first metropolis in
the country (it is the considered under this term those cities with more than 500,000 inhabitants). The
Plan calculated ~ 1.7 million tons of carbon emissions in 2010 for the district, and through energy
efficiency and renewable projects in the built environment, lighting sector, transport and via social
awareness, targeted 348,000 tCO2eq reduction in total by 2020. Kadikdy Municipality has recently
signed a grant contract with Central Finance and Contract Unit with its project of “Integrated and
Participatory Climate Action”.

6.2.3.3 Stakeholder mapping

Most of the stakeholders on the map haven’t been informed yet. Kadikoy Municipality is a local
municipality under Istanbul Metropolitan Municipality (IBB). The public service operators are public for
Gas and transport network but is private for electricity. The elections in IBB were in a problematic
situation for a few months, but now solved and the Mayor of Istanbul or the related departments should
be contacted for MAKING-CITY in order to define the PED area.

6.2.4Vidin
6.2.4.1 Context

Vidin is a port town on the southern bank of the Danube in North-Western Bulgaria. It is the 20" town
by population in Bulgaria. It has serious demographic problems (decrease of population).

6.2.4.2 City council sets clear goals and KPI

The city has an EE and RES Strategy and Action Plan. In 2016, the total energy consumption of the city
was 297 GWh of which 75% were due to residential sector, 17% to industry and 8% to the public
buildings and facilities.

Major target for the city is to reduce the energy demand in the public buildings through energy
renovation and RES integration — most buildings need in-depth renovation, self-sufficient production
capacities or prosuming capacities, intelligent energy monitoring and management.

6.2.4.3 The project is not yet supported by facilitators
The city is open to suggestions about how to implement smart energy management solutions.

The city has strong expectations about what the lighthouse cities are doing, and about what can be
replicated and what can’t.
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6.2.4.4Technology provider first mapping

The heat network of the city is non-operational, but its revitalisation is under consideration in order to
connect several municipal buildings (schools, kindergartens, etc.) to a single heat source. Time horizon
is approx. 5 years.

Solar panels represent the main potential for local energy production. Biomass-based boilers have
potential for local heating and domestic hot water production.

Energy cooperatives are not very popular in Bulgaria. By law, they have to feed all energy generated
into the grid. They can’t use the energy (being from any source: PV, biogas, etc.) for the community. An
energy community would need to be part of a balancing group or stand-alone provider and to satisfy a
production schedule, with important financial penalties in case of deviation.

6.2.5Lublin
6.2.5.1 Context

Lublin is the biggest city in Eastern Poland with a population of 340,466 (2016). Lublin benefits from
high standards of living, good economic situation, ambitious sustainability objectives and has 9
universities.

6.2.5.2 Citizen mindset

Citizens have to be involved to push for energy transition. At the moment they are quite passive. This is
also related to the cost of new technologies (for instance to change boilers). The city is supporting
citizens in changing supplier to switch from coal to PV (50% of cost is subsidized), but this is not enough.

Energy cost has just raised at national level; therefore, citizens are complaining about that.
There are also complains because of bad air quality.
No local energy communities have been active so far.

6.2.5.3 Technology provider first mapping

Regarding solar photovoltaic, an analysis has been done and there is a big potential in Lublin. At the
moment, few buildings in the city have PV panels. Development of PV in Poland should be a political
decision at national level. At the moment the energy system is mainly based on coal.

Heat network exists in the city; it actually covers the whole city. Heat is generated from coal. Lublin
owns the heat network operator LPEC which is Lublin’s linked third party in the MAKING-CITY project.

Up to 50-60% of citizens in Lublin are connected to the gas network. Around Lublin there are agriculture
areas so there might be some potential for biogas — but this is not a priority now.

With regards to energy-efficiency retrofits, a renovation plan covering 2013-2023 exists; it will be
updated soon for 2024. There is an ongoing renovation in one building owned by the city.

There is a strong focus on urban mobility. There are ambitious objectives at national level in terms of
development of electric vehicles. Lublin is applying these objectives by developing EV charging stations
and developing EVs within its own fleet. Unfortunately, electricity is based on coal at national level and
there is no plan to move away from coal in the short term.

Lublin University of Technology is working on energy technologies and is developing a new energy
measurement method, which might be used in future PEDs.

6.3 Conclusion and next steps

As observed in Lighthouse cities and anticipated in Follower cities, each district has its own constraints
and barriers, leading to different priorities regarding the stakeholders to be involved in the design and
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implementation of a PED. Though, some structural point of the stakeholders mapping can be considered
as essential:

P The PED project should include non-technical actors who will act as facilitators to manage the
team, , stakeholders and the citizen involvement,

P The PED project should include data monitoring,

P The PED project should be based on sustainable, tailor-made business models adapted to the
local financial situation.

The MAKING-CITY project will help the Lighthouse and Follower cities to simulate their annual energy
balance. The data monitoring is a key element to establish those energy simulations. The annual energy
balance is the starting point of the reflection to establish the technology-mix and the interaction in-
between the technologic actors.
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7 How to proceed with PED Design

In previous chapters all the analyses that should be taken into account, have been described. Regarding
the process to be a guideline, this chapter could have an organigram of the different steps, identifying
each of them and describing in detail linking with the previous chapters. This section will be a base for
replication potential of PED concept and how knowledge transfer could be performed via innovative
tools or learning methods. Since citizens are in the “core” of this transition process towards PED/PEN
and more ambitiously towards Positive Energy Cities, citizens gain innovative roles and undertake
different interactions regarding power/heat energy markets, Public Private People Partnerships models,
participatory design approaches for participative decision-making. This study is summarized in section
7.1.3 to support the replication and upscaling potential of PEDs.

7.1.1A new Workshop “GamePED”

After studies have been started on Methodology for PED design (in the first year of MAKING-CITY),
Fellow cities are introduced to be on board for early adoption of methodology for PED design for
selection of areas to be PED in their cities. In order to involve fellow cities intensely in this methodology
development procedure, first project meeting in Groningen (May 2019) was selected to be the first
interaction space for Lighthouse and Fellow cities to work collaboratively. As being WP4 (Positive Energy
District Methodology and Early Replication) Leader, Demir Energy designed and developed a workshop
structure, namely GamePED, in order to share knowledge and experience from LHCs to FWCs. GamePED
layout is illustrated in Figure 26. It presents the phases of the proposed PED Methodology for identifying
city needs of each FWC, then defining the PED Concept boundary depending on resource availability,
selection of technical solutions (that are being implemented in LHCs) and finally, a section to be
considered for analysing barriers and enablers of these solutions. There are six tables (six different
layouts) regarding six fellow cities and partners of LHCs are divided into these six tables in order to help
FWCs for determining the above explained phases.

GamePED will be flourished and refined for the second project meeting, for instance PED methodology
has been analysed and advanced in the first year. Probably, tools like GIS based layouts in relation with
Phase | — section 4.1.3-Step 3: Analyses of City Components of proposed methodology. This advanced
version will also support interaction of FWCs and LHCs in a more digitalized way. GamePED design and
description will be updated in the final version of this deliverable.
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Figure 26 GamePED Layout
7.1.2Lessons Learnt from the methodology development perspective

The PED development in Oulu illustrates the central role of the city in PED selection. Aligned with the
PED selection actions in Oulu, described in Table 2 in section 3.4, the first condition is the examination
of the potential PED area in relation to the strategic urban plans and land use plans of the city, to fit in
the planned overall future and infrastructure development in the city area. Another condition for the
existence of a new PED is the identification of the investors in the potential PED area, and their planned
schedules for infrastructure and building implementation. In some spatial planning systems’ contexts,
cities can use urban planning, land use planning and urban design tools and approaches, such as Public-
Private-People-Partnerships, to enhance these two prerequisites for PED implementation, scale up and
replication.

PED experience of the first year in Groningen will be mentioned in the final version of this deliverable in
M24.

7.1.3 Citizens in Future of PEDs / PENs/ Positive Energy Cities

Due to environmental and resiliency benefits, distributed energy resources (DER) are a potential
solution for meeting future electricity demand, but their integration into centralized power markets on
the large scale is challenging. Many practitioners argue that blockchain technology can create new
market structures for DER like peer-to-peer (P2P) markets, community-based market, hybrid P2P
market, and aggregators which foster renewable generation. As explained in Chapter 2.2 From smart
cities to Positive Energy Districts, DERs have become key levers for transforming the electricity market
from a vertical structure into a decentralized, bottom-up landscape and for providing a reliable and
sustainable energy supply despite shrinking natural resources®.

Incorporating DER in the market thus increases the complexity of the optimization problem for utility
providers and challenges their distribution networks that are not built for bi-directional electricity and
information flow. These developments have led to a paradigm shift toward a more decentralized market
and spurred ambitions to build peer-to-peer markets (P2P) in which owners of solar panels can sell their
production to other consumers on the local low-voltage distribution system. This puts small generation
system operators in the focus and creates a competitive environment for distributed generation.

36 Green J, Newman P (2017) Citizen utilities: The emerging power paradigm. Energy Policy 105:283-293
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Mengelkamp®” also states that on a blockchain-based market, transactions can be settled without the
mediation of a utility company or a financial institution.

Local electricity markets are defined as the exchange between prosumers and consumers to balance
locally and to trade energy surplus (e.g. excess wind or solar), manage load peaks, optimize the use of
RES, and maximize the use of flexibility asset.®® In such a system, citizens gain new and innovative roles
than just being consumers. Within the traditional system, citizens were trying to be involved in energy
production without sharing mechanisms, therefore investing in for their own benefit. (Citizen as an
Investor). Intense participation and collaborative innovation by the new flexible mechanisms provides
new roles, such as Citizen as a Trader, Citizen as a Prosumer and citizens begin to share with neighbours
(P2P) and provide congestion management for the local grid, facilitate Local RES integration, preserve
power quality, energy savings because of short distances in distribution and citizen participation.

Meanwhile, citizen as an individual may participate to this new and innovative market, whereas Citizen
as an Organization Member would have more power and pressure on decision policies and mechanisms.
Citizen becomes one of the main stakeholders (apart from city authorities, energy utilities, research
institutes, NGOs etc.) and Public-Private-People Partnership model can simultaneously improve
everyday activities and life conditions in cities, create economic opportunities, and enable
experimentation and implementation of new technologies. The main objective of PEDs/PENs/Positive
Energy Cities is to integrate smart city objectives with sustainable urban transformation calls for
collaborative innovation.

Besides, citizen knowledge (living knowledge) develops effective citizenship and democracy building
through participation. Today, necessities and priorities of smart citizens should be considered in
inclusive cities. Citizens uses know-how, saves knowledge and saves time with regards to participative
science by their own platforms for planning and designing the cities. As a result of this, new roles are
identified as: Citizen as a Scientist, Citizen as a Participatory Designer and they demand more information
social and economic benefits and technological assets as they participate actively to management and
the living of their cities.

37 Designing microgrid energy markets: https://ideas.repec.org/a/eee/appene/v210y2018icp870-880.html

38 Backe, S., del Granado, P. C., Kara, G., & Tomasgard, A. (2019, August). Local Flexibility Markets in Smart Cities: Interactions
Between Positive Energy Blocks. In Energy Challenges for the Next Decade, 16th IAEE European Conference, August 25-28,
2019. International Association for Energy Economics.

MAKING-CITY G.A. n°824418




D4.20 - Methodology and Guidelines for PED Design — Initial Version

Conclusions

Conclusion section will be detailed and finalized in the final version of this deliverable in M24 when
impacts of the methodology is clearer after early adoption by FWCs to select their areas to be PED.

As mentioned, and extensively described in this deliverable, PEDs are complex structures regarding
unclear definitions, framework and boundary issues and lacking of real integration between urban and
land-use planning to energy planning in cities. Since the main objective of MAKING-CITY is the
development of new integrated strategies to address the urban energy system transformation towards
low carbon cities, (with the PED approach as the core of the urban energy transition pathway) this
methodology will serve as a basis document for cities for identifying their PED boundaries, selection of
technologies, managing a citizen -community led participative governance and co-creation activities for
energy transition. Innovative and social business schemes will be indicated and referred in this
deliverable later in the final version.

The impact of this methodology is expected to be high and may be replicated in different geographies /
demographies / urban economies / socio-cultural structures since it considers parameters through
smart and sustainable urbanization.
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ANNEX | BARRIERS / ENABLERS OF THE SOLUTIONS by FWCs
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City
Cont

Kadikoy

Vidin

Bassano Del Grappa

POLITICAL

(-) inadequacy of promotional campaign

(-) inadequacy of sustainable and integrated
policies

(+) Commitments/ agreements

(+) Existing and updated Residential buildings
strategy at national level

(+) Existing financial mechanism for
renovation: National program for renovation
of Bulgarian homes

(+) Increasing responsibility from the
institutions related to the building renovation
(+) Decentralized management - local
responsibilities from the municipalities

(-) Slowly and hard administrative procedures
(-) Lack of trust in the authorities

(+) the Municipality has the RES Regolamento
Edilizo Sustainable (Sustainable building
Roles)

(+) the residential retrofitting is depending
from the national policies and strategies

ECONOMIC

(-) High costs

(+) incentives and funds

(+) financial savings of
customers in mid or long-term
(from bills, invoice of heating-
cooling)

(+) Existing financial
mechanism for 100% funding
of the residential buildings
renovation

(+) Financial savings realized by
energy costs reduction -
reduction of household heating
costs

(+) profits both in the
construction sector and in
building materials

(-) Relatively high price of the
EE services

(+) since many years in Italy
there is the possibility to have
fiscal earning in 10 years of the
65% of the final bill
(+)opportunities for ESCO
solution especially for big
building or financial models
designed specifically for
retrofitting and energy
efficiency improvement
projects

SOCIAL

(+) raising of ecological trends
(+) prestige for companies

(+) raising of wondering new
and smart technologies

(+) Improved living
environment

(+) Energy poverty decreasing
(+)Improving healthy living
conditions - thermal and
hygienic comfort in buildings is
greatly increased

(+) More aesthetic appearance
of the renovated residential
buildings is achieved

(+) Increased market value of
the property

(-) Lack of trust in the energy
service providers

(-) Lack of interest in issuing
energy and technical audits

TECHNICAL

(-) difficulties of
implementations

(-) Time and labor constraint

(-) Inadequacy of Turkish
Standards on building materials

(+) Energy costs reduction

(+) Better thermal conditions
(+) Extending the life of
buildings

(-) Some restrictions for
renovation of buildings culture
heritage

(-) Low skilled staff, short
deadlines and low procurement
prices lead to poor
performance

(-) Lack of regulatory penalties
and fines for poor quality of the
renovation processes, before
and after their implementation

(+) Most of companies are able
to install the retrofitting
solution. The technology is well
known.

(-) a lot of building are historical
or the Heritage list: So, the
retrofitting solutions are more
complicate and/or expensive

D4.20 - Methodology and Guidelines for PED Design — Initial Version

ENVIRONMENTAL

(+) reduction of CO2 emissions
(+) raising of use of eco and
recyclable materials

(+) Improving environmental
quality through reduced
greenhouse gas emissions, and
mitigating the effects of climate
change

(+) there are many advantages
for having less consumption of
fossil fuel

LEGAL

(-) Inadequacy of law and
regulations

(+) Gaps in law and regulations
(-) Lack of incents

(-) Lack of inspections

(+) Restrictions in the
Ownership Act (CA) and in the
Regulations for the
Management, Order and
Supervision of Households
cooperation regarding the
Insulation and windows
replacement by individuals

(+) Recent modification of
Regional building law allow to
increase the volume of 10% in
order to reduction the global
consumption of energy

(-) Projects that affect common
parts of residential buildings
needs high percentage of
agreement

SPATIAL

(+) Set an example for
neighborhood
(-) Rebuilding is more popular

(+) More aesthetic appearance
of the renovated residential
buildings compared to the rest,
resulting in a change in the
appearance of entire
neighborhoods

(+) in many small properties is
possible to retrofit the building
(-) in heritage building is not
possible to modify the existing
situation and the spatial
characteristics

(-) in the historical area the
building attached and is
difficult to retrofit
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Residential (Private House) retrofitting

Performance

Leon

Kadikoy

Vidin

Leon

Kadikoy

(+) Residential retrofitting is part of State and
Regional policies and strategies

() inadequacy of promotional campaign

(-) inadequacy of sustainable and integrated
policies.

(+) Commitments/ agreements

(+) Existing and updated Residential buildings
strategy at national level

(+) Existing financial mechanism for
renovation: National program for renovation
of Bulgarian homes

(+) Increasing responsibility from the
institutions related to the building renovation
(+) Decentralized management - local
responsibilities from the municipalities

(-) Slowly and hard administrative procedures
(-) Lack of trust in the authorities

Most of the (+) and (-) are same ones of High-Rise Residential Buildings. The difference may be the degree of the (-) and (+). Share of cost of retrofitting are usually higher in private houses

(+) ESCO solution or financial
models designed specifically for
retrofitting and energy
efficiency improvement
projects

(-) Difficult economical context.
Low incomes or lack of
economical sources to afford
the costs of retrofitting

(-) E-S-T many owners change
their windows through
individual retrofitting thus it is
sometimes difficult to
implement more efficient
global projects

(-) High housing costs

(+) incentives and grants

(+) financial savings of
customers in long-term (from
bills, invoice of heating-cooling)
(+) Existing financial
mechanism for 100% funding
of the residential buildings
renovation

(+) Financial savings realized by
energy costs reduction -
reduction of household heating
costs

(+) profits both in the
construction sector and in
building materials
manufacturers, engineers,
architectural and design
companies

(-) Relatively high price of the
EE services

(-) Lack of trust in the energy
service providers

(+) Property managers (real
state managers) are useful
stakeholders.

(+) Existing examples can be
used to increase social interest
and awareness

(-) Aged citizens, more
reluctant to changes

(-) Difficulties to reach
agreements between
community of owners

(+) Fast and easy to feel
comfort improvements after
retrofitting

(+) raising of ecological trends
(-) difficulties of changing of
daily routine

(+) raising of wondering to new
and smart technologies

(+) Improved living
environment

(+) Energy poverty decreasing
(+)Improving healthy living
conditions - thermal and
hygienic comfort in buildings is
greatly increased

(+) More aesthetic appearance
of the renovated residential
buildings is achieved

(+) Increased market value of
the property

(-) Lack of trust in the energy
service providers

(-) Lack of interest in issuing
energy and technical audits

improvements in comfort and energy bills are usually better in this kind of retrofitting.

(-) Inadequacy of sustainable and integrated
policies.

(-) High investment costs

(+) financial savings of
customers in long-term (from
bills, invoice of heating-cooling)
(-) High housing costs

(+) incentives and grants

(+) prestige for companies

(+) raising of ecological trends
(+) promoting eco and healthy
life

D4.20 - Methodology and Guidelines for PED Design — Initial Version E

(-) Econ-Envir_Retrofitting of
some roofs includes the
management of asbestos
materials (complicate and
expensive protocols)

(+) SATE systems are quite
known

(-) Facade or roof structures
sometimes are incompatible
with retrofitting

(-) In protected areas/buildings
retrofitting solutions are more
complicate and/or expensive
(+) free technical tools (e.g. SG-
Save)

(-) scarce use of energy
modelling or advanced tools

(-) difficulties of
implementations

(-) time and labor constraint

(-) difficulties of changing of
routine implementations

(+) Energy costs reduction

(+) Better thermal conditions
(+) Extending the life of
buildings

(-) Some restrictions for
renovation ob buildings culture
heritage

(-) Low skilled staff, short
deadlines and low procurement
prices lead to poor
performance

(-) Lack of regulatory penalties
and fines for poor quality of the
renovation processes, before
and after their implementation

(+) reduction of CO2 emissions
(+) raising of use of eco and
recyclable materials

(+) Improving environmental
quality through reduced
greenhouse gas emissions, and
mitigating the effects of climate
change

(-) difficulties of
implementations
(-) time and labor constraint

(+) negative effects of climate
change on life

(+) Recent modification of
building bylaw to allow volume
increase

(-) Projects that affect common
parts of residential buildings
needs high percentage of
agreement

(-)(+) IEE, ITE and CE*

The IEE is only compulsory for
some kind of interventions
(usually public funding ones)
The ITE is mandatory for
buildings older than 40 years
CE is mandatory for public

buildings, for new buildings, and

in commercial transactions

* |[EE: (Informe de Evaluacion de

los Edificios_Evaluation Report
of Buildings), ITE: (Informe

Técnico de Edificacion Technical

Report of Building), CE:

(Certificacion Energética (Enegy

Certification or Label)

(-) difficulties in individual act
(-) Lack of incentives

(-) Lack of inspections

(+) Restrictions in the
Ownership Act (CA) and in the
Regulations for the
Management, Order and
Supervision of Households
cooperation regarding the
Insulation and windows
replacement by individuals

Making
City

(-) Floor retrofitting is not
always viable due to spatial
characteristics
(-) Party walls or elements
adjacent to different
properties are difficult to profit

(-) Rebuilding is more popular

(+) More aesthetic appearance
of the renovated residential
buildings compared to the rest,
resulting in a change in the
appearance of entire
neighborhoods

than in high rise residential buildings. On the other hand,

(-) Inadequacy of law and
regulations

(+) Gaps in law and regulations
(-) Lack of incentives

(-) Lack of inspections

(+) Set an Example for
neighborhood
(-) Limited areas

MAKING-CITY G.A. n°824418



(%]
oo
A=
S
5
o)
1y
=)
—
(V]
+—
Y
o
oo
(=
=
)
=
o
—
o
(O]
o

Vidin

Bassano Del Grappa

Leon

Kadikoy

Vidin

Bassano

(+) Existing National NZEB action plan which
states that until 21.12.2020 all new buildings
have to be NZEB

(+) Existing National EE action plan

(+) Comprehensive and well-structured EPC
scheme

(+) Strict regulations regarding the
implementation of the EPCs

(-)Lack of targeted actions for
implementation of the NZEB action plan
(-)lack of trained experts

(+) the Municipality has the RES Regolamento
Edilizio Sustainable (Sustainable building
Roles) that give economic advantages to the
owners (+) the
residential retrofitting is depending from the
national policies and strategies

(+) Part of national and regional policies and
strategies

(-) Inadequacy of sustainable and integrated
policies.

(+) Existing National NZEB action plan which
states that until 31.12.2018 all public
buildings have to be NZEB

(+) Existing National EE action plan

(+) Comprehensive and well-structured EPC
scheme

(+) Strict regulations regarding the
implementation of the EPCs

(-)Lack of targeted actions for
implementation of the NZEB action plan
(-)lack of trained experts

(-) EU structural funds are a
major source of funding for
energy efficiency measures in
public and municipal buildings,
as well as in the housing sector

(+) High performance building
have much more value in
market

(-) High performance building
are more expensive but

(-) technology transfer and
implementation costs

(-) high investment costs
(+) incentives and grants

(-) EU structural funds are the
major source of funding for
energy efficiency measures in
public and municipal buildings,
as well as in the housing sector
(-) Lack of interest in ESCO
approach

(+) High performance building
have much more value in
market

(+) Buildings that have a
certificate of energy
performance rated A or B may
be exempted from Building tax
(-) Lack of expertise regarding
the NZEB directive among the
construction sector

(-) Lack of creatively integrated
approach by teams of
architects, engineers, builders,
consultants to match
contemporary energy efficient
forms of buildings with modern
building materials, products
and technologies

(+) for young owners the high
Energy Class or energy is a
priority

(-) Low demand. Energy Class
or energy behaviour of
housings is not a priority for
new owners.

(+) prestige for companies

(+) raising of ecological trends
(+) raising of wondering to new
and smart technologies

(+) Improved environment

(+) Improving healthy working
conditions

(+) More aesthetic appearance
of the renovated public
buildings is achieved

(-) Lack of trust in the energy
service providers

(-) Lack of expertise regarding
the NZEB directive among the
construction sector

(-) Lack of creatively integrated
approach

(+) Energy costs reduction

(+) Better thermal conditions
(-) lack of expertise for EE in
architects to design High
performance buildings

(-) Lack of interest in investors
to implement ambitious EE
solutions in residential
buildings

(-) New solutions for energy
efficiency enter slowly into the
market

(-) New solutions for energy
efficiency enter slowly into the
market

(-) difficulties in applying
standards

(+) Energy costs reduction

(+) Better thermal conditions
(-) Some restrictions for
renovation of buildings culture
heritage

(-) Low skilled staff, short

deadlines and low procurement

prices lead to poor
performance
(-) Lack of regulatory penalties

and fines for poor quality of the

renovation processes, before

and after their implementation

(-) New solutions for energy
efficiency enter slowly into the
market
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(+) Improving environmental
quality through reduced
greenhouse gas emissions, and
mitigating the effects of climate
change

()

(+) there are many advantages
for having less consumption of
fossil fuel

(-) Climate conditions (cold
winter + hot summer and high
daily temperature swing)

(+) negative effects of climate
change in life

(+) Improving environmental
quality through reduced
greenhouse gas emissions, and
mitigating the effects of climate
change

(+) there are many advantages
for having less consumption of
fossil fuel

(+) Existing National NZEB action
plan which states that until
21.12.2020 all new buildings
have to be NZEB

(+) the national law number 10
give the imposition to calculate
the energy consumption and
certificate new buildings and
also the ancient one.

(+) Legal imposition to
certificate new buildings in two
phases

(-) CTE (Technical Building
Code), reviewed every 5 years
and updated to European
directives. It regulates energy
savings requirements. Strict

compliance to the CTE means an

Energy Class lower than B.

(-) Inadequacy of law and
regulations

(+) Gaps in law and regulations
(-) Lack of incentives

(-) Lack of inspections

(+) Existing National NZEB action
plan which states that until
31.12.2018 all public buildings
have to be NZEB

there is new N-ZEB building

Makin
City

(+) in many small properties is
possible to retrofit the building
(-) in heritage building is not
possible to modify the existing
situation and the spatial
characteristics

() in the historical area the
building attached and is
difficult to retrofit

(-) High performance buildings
need thicker envelopes

(-) Rebuilding is more popular
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Leon

New High-
Performance
Building
(Shopping Mall)

(Academy
Building)

(Sport
Complex)

Smart
Control /
Advanced
Metering /
Wireless
Advanced
Control in
Buildings

Visulation
Units to study
human
behaviour
regarding the
energy
consumption

(+) Part of national and regional policies and
strategies

(-) Inadequacy of sustainable and integrated
policies.

(+) Part of national and regional policies and
strategies

(-) Inadequacy of sustainable and integrated
policies.

(+) Promotion of ISO 50001 for Energy
management

(-) Inadequacy of sustainable and integrated
policies.

(-) Incompatibility of
retrofitting works with normal
activity

(-) technology transfer and
implementation costs

(-) high investment costs

(+) incentives and grants

(-) lack of financial resources

(-) technology transfer and
implementation costs

-) high investment costs

+) incentives and grants

-) lack of financial resources
+) financial savings of
customers in long-term

(-) Still relatively high price of
BEMS devices

(+) Fast return of investment
for installation of smart
metering system at city level
due to the high level of energy
savings

(+) Better decision making in an
open energy market with
variable prices

-) high investment costs

+) incentives and grants

-) lack of financial resources
+) financial savings of
customers in mid or long-term

(
(
(
(

(+) prestige for companies

(+) raising of ecological trends
(+) raising of wondering to new
and smart technologies

(-) Loss of manual control over
the system can be seen as
something undesirable

(-) Aged people has difficulties
to understand new
technologies

(+) raising of wondering to new
and smart technologies

(+) promoting healthy life

(-) Loss of manual control over
the system

(+) Energy monitoring
encourages behavior change
(+) Misuse of unscrupulous
neighbors

(+) Increase of the customer's
awareness about energy
efficiency and smart metering
system

(+) Setting and achievement of
individual targets for energy
efficiency savings

(+) Attracting of clients towards
the smart metering and related
services

(+) Evaluation of expenses/
benefits for clients from the
use of smart metering system
at customer level.

(+) raising of ecological trends
(+) raising of wondering to new
and smart technologies

(+) promoting eco and healthy
life

(-) inadequacy of knowledge of
new implements and
technologies

(-) time constraint

(-) difficulties of transferring
technology

(-) New solutions for energy
efficiency enter slowly into the
market

(-) Need of expert management
(-) Security

(-) difficulties of
implementations

(-) time and labor constraint

(-) difficulties of changing of
routine implementations

(+) Energy savings increased
(+) Easier operation and
maintenance of energy systems
in buildings

(+) lack of transparency in the
calculation and approval of
regulated electricity prices will
be eliminated

(+) Possibility for energy
production and consumption
forecasts

(-)The only technical possibility
for accounting for the heat
consumed in the homes and its
distribution is by installing
individual distributors of each
heating unit.

(-) Inefficient and old heating
systems - barrier for energy
management implementation
(-) Lack of experts for
implementing BEMS in
buildings

(-) difficulties of
implementations

(-) time and labor constraint
(-) difficulties of changing of
routine implementations

(-) incompatibility of
infrastructure
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(+) reduction of CO2 emissions
(+) raising of use of eco and
recyclable materials

(-) Climate conditions (cold
winter + hot summer and high
daily temperature swing)

(-) New solutions for energy
efficiency enter slowly into the
market

(+) Set an example for public
(+) reduction of CO2 emissions
(+) Improving environmental
quality through reduced
greenhouse gas emissions, and
mitigating the effects of climate
change

(+) negative effects of climate
change in life

(+) increased awareness and
people's desire to learn
consumption data

Makin
City

(-) Limited areas
(-) politic risks

(-) Inadequacy of law and
regulations

(+) Gaps in law and regulations
(-) Lack of incentives

(-) Lack of inspections

(+) Current CTE regulates that
new buildings (except
residential ones) must be Class
B or A. A review will be soon
approved and it will be even
more strict introducing NZEB
concept.

(-) depends on individual
initiatives

(-) Inadequacy of law and
regulations

(+) Gaps in law and regulations
(-) Lack of incentives

(-) Lack of inspections

(-) depends on individual
preference
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Demand
Response
Smart Grid

Heat
Matcher

Smart
Lighting, power
LED

LoRa (Long
Range) wireless
network and
activity sensors

Energy data
monitoring of
PED

Integration
of new services

(-) PED concept is quite unknown

(-) Difficulties involving institutional and
different levels of administration and/or
stakeholders to co-design, co-build and co-
manage the Smart Grid

(-) PED concept is quite unknown

(-) Difficulties involving institutional and
different levels of administration and/or
stakeholders to co-design, co-build and co-
manage the Smart Grid

(+) city-level decision support to authorities
and energy service providers

(-) Inadequacy of sustainable and integrated
policies.

(-) lack of communication and collaboration
among the public-public or 