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Disclaimer

This guide offers practical insights based on pro-
ject experience and is intended as a reference

for early-stage decision-making.

Version 1.0
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Colophon

This 20-page guide introduces Positive Energy Districts
(PEDs) as a practical approach for cities dealing with
growing pressure on energy systems, spatial develop-
ment and infrastructure capacity. The guide translates
insights from practice into a clear and accessible format
that supports early decision-making, without present-
ing a fixed model or step-by-step solution. Itis intended

as a practical reference ratherthan atechnical manual.

The guide is written primarily for urban practitioners,
including city officials, municipal departments, plan-
ners and project leaders working on energy transition
and area development. It is also relevant for develop-
ers, energy companies and other partners involved

in district-level projects who work closely with cities.

The content is structured to move from understand-
ing to action. It starts by explaining what a Positive
Energy District is and what it can enable at district
scale. It then introduces the concept of PED readi-
ness, highlighting the organisational, spatial, techni-
cal, policy, social and financial conditions that influ-
ence whether a PED can realistically move forward.
The final part focuses ‘on turning ambition into ac-
tion, with attention to selecting a suitable area, un-
derstanding local conditions and identifying key ac-
tors involved in shaping a PED in practice. Together,
these sections support cities in navigating early-stage

decisions - without 'prescribing a single pathway.

This guide was developed as part of the ATELIER
project, a Horizon 2020 research and innovation
project focused on Positive Energy Districts in Eu-
ropean cities. ATELIER explores how PEDs can be
planned, implemented and scaled in real urban con-
texts, with Amsterdam as one of the living labs. The
guide builds on insights from ATELIER project doc-
uments, workshops and practical experiences, with
a strong emphasis on feasibility, coordination and

learning from practice rather than idealised models.

To maintain a clear and practice-oriented narrative,
references are collected in a dedicated references sec-
tion at the end of the guide for readers who want to

explore specific topics in more depth.
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What is in it forpZeltk;

Cities across Europe are experiencing increasing pres-
sure on their energy systems. Electricity demand con-
tinues to grow, while existing grids are reaching their
limits. At the same time, cities are expected to deliv-
er new housing, renovate older districts, support the
electrification of mobility and manage rising energy
costs. These tasks overlap within the same urban ar-
eas, which makes planning and implementation more

complex.

This can lead to bottlenecks. Housing projects face de-
lays because new grid connections cannot be guaran-
teed. Developers wait longer for permits. Different de-
partments work on solutions within their own field, but
the overall system remains difficult to manage because

the underlying capacity issues do not change.

Positive Energy Districts (PED) offer a practical way
for cities to work within these conditions. By organ-
ising part of the energy system at district level, cities
gain more control over how much energy is produced,
stored and used locally. This helps to relieve pressure

on the wider grid and creates space for new develop-

ments.

Strengthening local energy
production and consumption

A PED increases a city’s independence from external en-
ergy markets. Local production and balancing reduce ex-
posure to volatile prices and international energy supply
risks. By building more capacity within the district itself,
cities can plan with greater confidence and reduce their

reliance on factors they cannot influence.



The benefits of ©

Grid capacity

Reducing pressure on the electricity grid by using local generation

and storage
Making new development possible in areas with limited grid capacity

reducing the need for costly grid upgrades through flexibility

and smart control

@ Resilience

Achieving more stable and predictable long-term energy costs
Increasing resilience by relying less on external energy markets

Creating more stable energy conditions for local users

ﬁ Spatial integration

Using existing heat, electricity and mobility infrastructure more

effectively

enabling better planning by linking energy, mobility

and spatial decisions early

Supporting coordination between local stakeholders

at district level




What is a Positive Energy

District?

A Positive Energy District (PED) is an area where multi-
ple buildings work together around energy, instead of

each building acting on its own. Within a PED, energy

is used more efficiently, renewable energy is produced

locally, and energy is managed at district level rather

than per building.

A PED always remains connected to the wider energy
system. Itis not an isolated energy island, but an active
part of the grid. By organising energy across several
buildings, a PED can reduce peak demand, make bet-
ter use of local energy sources and support the overall
functioning of the energy system.

The aim of a PED is to contribute to climate neutrality

Positivity can be realized at
different scales

It can begin with one block, expand to a neighbour-
hood, and later operate as a district-wide system, with
additional benefits emerging as more buildings are

connected.

Positive Energy Block

3

Positive Energy Neighbourhood

by combining energy efficiency, local renewable en-
ergy production and flexibility at the scale of a dis-
trict. How this is done depends on local conditions and

choices.

A PED does not have a fixed size. It can start with a
small group of connected buildings and grow over
time as more buildings and systems are added. This is
shown in the illustration below, moving from a block

towards an entire district.

PED

Positive Energy District



The three Functions
of a PED

Neighbourhoods usually contain a mix of homes, offices
and other buildings. These buildings use energy at dif-
ferent moments of the day and for different purposes. A
Positive Energy District works by using these differences
to its advantage. Energy is produced locally, used where
possible within the district, and shifted in time when
demand is higher or lower. By doing this across multi-
ple buildings, a PED helps the energy system run more

smoothly and reduces pressure on the grid.

This is done through three functions that together make

the district more efficient, flexible and easier to manage.

Efficiency

Keeping energy use steady by
spreading it across different building functions.
(offices, residential)

Production

Producing renewable energy
locally, using available surfaces

4 \ Flexibility

Using or storing energy at moments
when the system can handle it better.



How a PED
comes together

A PED comes together by looking at three things. You
choose the parts that make sense for your situation, you
check what the area can handle, and you involve the
people who shape daily life and development. These
three steps help you see what is possible in your district
and which setup is the most practical for you. The next

pages show each step.
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Components

What solutions you use?

AR
Stakeholders

Who do you involve?

O

The Area

Which area is most suited?



The Components
The modularity of a PED

There are many ways to make a PED. The goal is simple:
combine solutions so the area produces more electricity
and heat than it uses. A PED is made of different energy
elements, and cities choose the mix that fits their district,

local plans and energy system.

The example on this page is only one of many possible

configurations. A PED can be built from a wide range

of components, and cities can combine them in dif-
ferent ways depending on their district, infrastructure

and goals. On page @@ you will find a more detailed

overview of the full set of components and how they can

work together.
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The Stakeholders

Who should be involved?

A PED involves a few key groups. Each looks at the
area from a different angle and helps shape the final
setup, within existing spatial, technical and governance
contexts. Land owners focus on what can realistically
change on the site. Energy experts look at energy de-
mand, grid capacity and heat options, as well as tech-
nical, regulatory and system-related constraints, in-
cluding existing energy networks and supply strategies.
Area planners connect these insights to zoning, public

space, timelines, renovation cycles and city objectives.

Local users explain their needs, as they live or work in

the area and influence how energy is used in daily life.

AR

Developers

Decide what can be built.

housing corporations, private landown-
ers, project developers.

PED
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Experts 00[] 100 P S Local Users
Know what the system can do ? “‘\\I “3.\. : End users of the PED
energy companies, grid operators, legal 060 noo Al residents, tenants, building owners,
experts. 007000 local businesses.

Area Planners

Fit plans into the district,
decide what will be built

municipal spatial planners, urban designers




The Area

What you need to check

Every area has different characteristics. Before choos-
ing where to start a PED, it helps to look at a few ba-
sic aspects: how the area is structured, which networks
and buildings are already there, and who owns, uses
or manages them. These checks help you understand
whether a PED is realistic in this area, and what kind of

PED could emerge given the local spatial, technical and

institutional conditions.

2

The place

what the area looks like and how it works
This helps you see how space, density and functions
shape what is possible for a PED in this area.

i

Existing infrastructure

What already powers and connects this area

This map shows a hypothetical situation with energy,
water and transport lines that are there. This helps you
understand how existing networks may support or limit
a PED.

ot

People and ownership

Who is here, who owns what, and who is active

This helps you understand who you need to talk to, and
how ownership and use may influence what is feasi-
ble. This map shows a community, a developer on the
brownfield and a stadium close to the area.



Where the solution
became reality
PED Amsterdam Republica

All elements in the district are linked to one connec-
tion point on the regular electricity grid. This connec-
tion ensures that the district remains fully part of the
city’s wider energy system. It allows the area to export
electricity when local production is higher than local
use, and to import electricity when demand exceeds
what the district can produce. In practice, this means
the area functions as one coordinated energy system
while maintaining a stable link to the city network.

Energy Grid
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In Amsterdam’s Republica district, this approach
is already being put into practice. Republica com-
bines solar production, battery storage, heat pumps
and an energy management system to balance lo-
cal demand and supply. The single grid connection
enables the district to manage peaks internally, re-
duce strain on the wider network and operate more
efficiently as a whole. The setup shows how districts
can increase self-consumption, improve system sta-
bility and still rely on the external grid when needed.

What Republica
demonstrated

This case shows how a district
can operate as one coordinated
energy system through a single
grid connection. By combining
local production, storage and
smart control, energy peaks can
be managed internally while the
district remains connected to the
wider grid. The setup shows how
districts can increase self-con-
sumption, improve system
stability and reduce pressure

on the electricity grid.



PED Bilbao Zorrotzaurre

PED Bilbao Zorrotzaurre shows how a district-scale
energy approach can be embedded in a large ur-
ban redevelopment area. The PED is part of the wid-
er Zorrotzaurre transformation, where the city uses
the district as a testing ground for sustainable ener-
gy concepts that can later be applied elsewhere.

What Zorrotzaurre
demonstrated

This case shows that a PED can be
integrated into an ongoing redevelop-
ment process, rather than designed as a
standalone energy project. By working
at district level, efficiency, flexibility
and local production can reinforce
each other within one coordinated
system. Shared energy infrastruc-

ture allows the PED to scale over

time, while the final configuration

is shaped by local conditions
instead of a predefined

technology mix.

I Thermal >
Stor :

Instead of focusing on individual buildings, the district
approach coordinates efficiency measures, local re-
newable production and flexibility across multiple de-
velopment phases. A low-temperature district heating
concept forms the backbone of the system, linking dif-
ferent areas and allowing heat to be shared at district
scale. The system is designed to combine geothermal
energy, river heat recovery and other local heat sourc-
es, supported by thermal storage and smart control.

The PED remains connected to the city’s energy net-
works, while usinglocal optimisationtobalance demand
and supply. By developing shared infrastructure step
by step, the system can grow alongside the area’s re-
development without requiring all investments upfront.

Production

Solar PV Geothermal

Energy management Building
System Efficiency



What do you

for a PED

Are you ready?

Starting a PED requires more than technical potential.
It depends on whether the city organisation is ready to
act. A PED can be initiated by different actors, such as
a developer or a municipality. Regardless of who initi-
ates the process, the city plays a critical role in shaping
the conditions under which a PED can move forward.

Readiness means that there is a shared understand-
ing of the starting position, clarity about roles, and
alignment across relevant city departments. When
views are aligned early, cities can make informed
choices, avoid conflicting decisions, and reduce de-
lays during implementation. It also becomes easi-
er to explain internally why a PED is relevant and

what is needed to move from ambition to action.

Vision

need

Misalignment between city departments and exter-
nal organisations is common and does not need to
block progress. What matters is recognising these
differences early, so cities can make informed choic-
es and adjust their approach during the develop-
ment process. A PED does not have to be initiated or
led by the municipality. The city is involved in coor-
dination and decision-making as a PED develops.

The six readiness dimensions on the right help clari-
fy what needs to be in place before moving forward.

Readiness




Dimensions of a Coordinated PED

Financial

Tenders, calls and budgets must point
in the same direction, otherwise they
block PED actions. Aligned funding
makes it easier to start early, avoid
conflicting requirements and attract
co-financing.

Social

Departments must understand who is
active in the area and how to work
with them. Shared social insight makes
it easier to involve residents and
organisations at the right moment and
build support.

Spatial

Energy and heat systems depend on
available space, infrastructure and the
timing of urban development. Mobility
patterns and access also shape where
energy systems can be placed and
how districts function. Shared spatial
insight helps align energy, mobility
and redevelopment plans, and
prevents late or unrealistic design
changes.

PED

Readiness

Policy

Regulations must make it possible to
realise a PED. This means that tenders,
planning rules and internal procedures
steer toward the same development
choices. When these rules are aligned,
departments know what actions are
allowed, decisions become consistent,
and partners gain certainty to move
the district forward.

Collaboration

Departments need a shared coordina-
tion point so they can align energy,
heat, mobility and spatial planning.
This prevents parallel processes and
gives partners a clear point of contact.

Technical

Departments need the same picture of
demand, renovation needs and local
production potential. Shared technical
assumptions make planning practical,
reduce confusion and speed up
decisions.




Turning vision into reality

Choosing the right area, or working
with what you have

There are two different situations. One where there is
freedomto select a suitable area for a PED, and another
where a specific area is already given. These situations
are not the same and come with different constraints.

In both cases, cities still need to assess wheth-
er the area can support early steps. This means
understanding what is already there, what is
changing, and whether first actions are realistic
given the spatial, technical and financial context.

Look for areas where change is already
happening

Neighbourhoods with planned renovation, infra-
structure upgrades or active local initiatives offer
natural momentum. PEDs grow faster when they
build on existing processes.

Where is alignment possible?

PEDs require coordination between key actors.
Areas where these players are already linked or
working together are strategically stronger.

Understand system opportunities and limits

Strategic areas are those where existing systems
support early steps, where upgrades are feasible,
and where initial investments can be realistically
financed.

What is specific to this place?

Each district has its own mix of density, owner-
ship and infrastructure. There is no one-fits-all
approach.

13



Existing neighbourhoods

Strategic advantages

O Strong social structures and established daily pat-

terns

O Existing infrastructure can be upgraded

O Renovation cycles create opportunities to integrate

energy improvements.

Strategic challenges

O Fragmented ownership and slow decision-making

O existing infrastucture making upgrades technically

and organisationally complex.

O Interventions must fit within what already exists.

Focus early on

ORenovation timelines, ownership structures and
regulatory requirements for upgrades.

OHow existing electricity and heat networks can
align with new PED components.

OEarly engagement with residents and property
owners, as this determines pace and feasibility.

New development

Strategic advantages

O More freedom to integrate heat, electricity and
mobility in a coordinated way.

O Clear ownership structures; working with one or a
few developers speeds up decision-making.

O Easier to design for low demand and high energy
performance from the start.

Strategic challenges

O High upfront investments in network upgrades,
heat systems and flexibility options.

O Zoning procedures, planning cycles and develop-
ment phasing may slow the process.

O Uncertainty about future demand and user be-
haviour

Focus early on

O Align spatial planning and the energy concept
from the beginning (electricity, heat, mobility).

O Decide who owns and manages energy and
mobility assets after completion.

O Financial feasibility: business cases for heat net-
works, storage and flexibility.

14



Making it
collaborative

A PED is not built by one actor. It grows when the
people who shape buildings, infrastructure, heat,
mobility and public space work toward the same
goals. Collaboration is not an extra step in the pro-
cess. It is the structure that holds everything together.

Cities work with many different actors: utilities, hous-
ing associations, developers, local organisations
and municipal departments. Each brings different
responsibilities, data, resources and timelines. A PED
works when these pieces align and when decisions

connect across sectors and scales.

Not every stakeholder has the same motivation or
capacity, prioritise those who are open to experi-
mentation and can conntibute to implementation

A

"'/,Y-%/0 involve first?

The first actors to involve are the municipal
teams responsible for heat, energy, build-
ings, mobility and planning. They set the
conditions for what is possible in an area:
system capacity, renovation strategy, spa-
tial limits and timing.

Next to the municipality, you need the grid
operator, the heat supplier and the main
landowner or developer. These actors de-
termine the starting point and remove the
earliest barriers.




Build your core
feam

A PED needs a small team that connects heat,
electricity, mobility and buildings. This team keeps
decisions aligned, avoids contradictions between
departments and partners, and helps plan actions

in the right order.

These actors influence the systems, rules and tim-
ing that shape early decisions. When they work
together, a PED can be designed with realistic
system capacity, better renovation planning, and
clear steps for implementation. It also prevents de-
partments and partners from working with differ-
ent assumptions or making choices that block each

other later.

ﬂ

Companies

City
Departments

Your PED
Core Team

Knowledge
Institutions
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Designing your

How components work toge

A PED is a system made up of components that rein-
force each other across three core functions: energy
efficiency, flexibility and local renewable production.
These functions shape which combinations are realistic
in each district.

The starting point is efficiency (shown in purple). Ren-
ovation, insulation and building performance set the
baseline for a PED. Higher efficiency lowers energy
demand, widens the range of viable system combina-
tions and reduces the overall scale of the system that
needs to be designed.

Flexibility (shown in blue) determines how stable the
energy system can operate over time. Storage, smart
charging and energy management shift loads across
hours and seasons. This flexibility shows how much
variation the district can absorb when production and
demand do not align.

Production (shown in yellow) fills the remaining energy
needs. Local sources such as solar, waste heat, wind
or heat networks provide part of the district’s energy.
Which sources are viable depends on local spatial and
technical conditions, as well as timing and ownership.

17

A PED is built by selecting combinations across these
three functions. Each colour represents a wide range
of possible components, which can be mixed de-
pending on what the district allows in terms of space,
building stock, infrastructure and ownership. Existing
neighbourhoods may rely more on renovation-driven
efficiency improvements or heat networks, while new
developments can integrate electric systems, storage
and mobility solutions more easily from the start.

Together, the colours help you read how the district
works as a system. Efficiency sets the baseline, flexi-
bility stabilises the system, and production fills the re-
maining needs. The right balance always depends on
local context.



3 functions of a PED

Flexibility Efficiency

Each colour groups components
by their primary role in a PED

system

Each example configuration highlights a

different balance between efficiency, flexibility

and production.
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Your first PED

The three moves for your first
actionable PED step

Clarify the goal
Decide what you want the PED to deliver: higher efficiency, more flexibility,

more local production, or a mix.

Map who matters

List the key municipal teams and partners who must be involved from

1

Mission and direction the start.

See the first limits

Note the hard constraints: spatial limits, renovation cycles, existing heat

and electricity systems.

<=,'>l<}4: Internal alignment

Verify that energy, buildings, mobility and planning work towards

the same direction.

Identify feasible mixes

Combine renovation, heat, electricity and flexibility options that

make sense for this district.

y.

Test what the area can handle

Form your PED

Look at grid capacity, heat options and mobility flows to see

which mixes are realistic.

Compare configurations

Explore how different combinations could reduce peaks, increase

stability or boost local production.

19



Action

Readiness

Choose who moves first

Decide which actor must take the first step, often the municipality together

with grid and heat supplier and the main landowner or developer.

Make the decision explicit

K

Define which formal decision is needed now: zoning change,

Operationqlise your renovation programme, investment commitment or technical study.
first steps

Check feasibility

Test whether this step is financially and legally realistic using a

financial assessment and business-case check.

the first concrete action

Turn this into a pilot, pre-design, feasibility study or cooperation

agreement that unlocks the PED.
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Learn more

PED Cookbook

Practical guidance on planning and implementing Positive Energy Districts

https: / / cityxchange.eu /knowledge-base /how-to-ped-cookbook /

Making City Toolkit

Tools and methods for integrated urban energy and mobility planning

https: / /makingcity.eu/making-city-toolkit/

PED Information Booklet

Overview of PED concepts, definitions and European context

https:/ /pedeu.net/wp-content/uploads,/2025 /05 /D4.1 _PED-Info-Booklet_EN-min.pdf

Online courses (MOOCs)

Free learning modules on PED planning and implementation

https:/ /pedleaming.eu
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