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Scalable Cities

European I
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.E . Selection of 11 European Smart City Lighthouse cases
“ PEBs building blocks: storage, energy management, platforms

= Smart Energy Management /intelligent valve (Leipzig)
ervice ivioae
= 2nd Life Battery Storage (Gothenburg)

o =, Allinclusive” heat as a service & storage (Turku)
" Floating Hydropower (Limerick)

e = Energy Management (Dijon)
= V2G Charging Network (Utrecht) Infrastructure & Storage

= Public bus charging network (Espoo)
. . .- . Platform
= Risk Sharing facility (Trondheim) _

“ Prosumer energy management & trading platform (Amsterdam)
“ Data Plattform (Rotterdam)

Smart Management

Financial Scheme

Training /Replication Network (Rotterdam) RIS g';?gng (@D é.otelier

.'KCHANGE:' . a0 %SPARCS Hi

\ :,7\1 0:0 . T e
; ‘ POCITYF RESPONSE

Damian Wagner-Herold & Andrea Geyer Scholz https://smart-cities-

marketplace.ec.europa.eu/insights/publications/scalable-cities-expert-
report-european-smart-cities-business-models European
Commission

Funded by the



Connecting the Dots: Interoperability & long-term vehicles
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C o Need for Vehicles
GE) Piloting Trap Organization (e.g.energy communities)
+ Financial Schemes /bankability
()
>
=
o o Service/Operation Model
o wo\edp
f =
g 3 | I | I | I | *

Piloting Operation (City) Upscaling (Business)

Damian Wagner-Herold & Andrea Geyer Scholz https://smart-cities-
marketplace.ec.europa.eu/insights/publications/scalable-cities-expert-repor

european-smart-cities-business-models SO I Ut i o n ( u psca I i ng) p rocess



*he PEDs Holy grai

ELECTRIFICATION

9 MASSIVE (TECH-AGNOSTIC) Nano)3
A

“DIGITAL
MANAGEMENT

'''''''''

-> The “Electro-tech” Revoluti

-> Solar, Wind, and Batteries
Storage

—> Base Load: Including Nuclear (and other
stable sources, e.g., geothermal, hydro) ?

2~ 3 Demand-Side Response and Optimization

% Vehicle-to-Grid (V2G) & Home
Storage Integration




Scalable Cities

GREEN POWER FOR THE E-CAR,
RENT ¥OR THE BATTERY AND
FOR THE APARTMENT, ¥00D
AND CLOTHING FROM ECOLOGICAL
PRODUCTION.. WE CAN'T AFFORD
TO SURVIVE CLIMATE CHANGE!

- European |
Funded by the ——— Commission




Is there a business models for PED?

0]

Projects are not
designed to
scale

Lack of business
models, data and
financial engineering,

Cities we have
project, we lack
financing

Investors : we have
money, we lack
projects

02

03

Scale is not
there to create
a significant
impact

Can the solution
become far
cheaper than
iIncumbents?

Can the solution
beat the
iIncumbents at any
level?

Many projects need
innovative financing
schemes

iIncluding non-monetary
benefits, deployed on a
massive scale to be
bankable.

04

Unpacking the Positive
Energy Districts’
components or
solutions is essential

It is complicated to find a
Positive Energy District
(PED) business model, as
there are too many
components to collect and
orchestrate for an investor.

PED is a process, but it's
a long one, as the time
needed to develop a
PED is 5 years with no
guarantee of success!
doing ten times will
require 50 years



Scalable Cities

'AS WE Move FRom A CENTRALIZED
ENERGY GY5TEM TOWARD A MORE
DISTRIBUTED ONE, WE WILL GAIN

MORE LEVERAGE IN OUR ENERGT ¢ ;f“ftlsizlgkc\'

You MoNeY,

- European I
Funded by the Commission




‘5 CONDITIONS FOR PED BUSINESS MODELS

> CITY PORTFOLIO | INNOVATIVE DEMAND s IF
ORCHESTRATION A[PPR@A@[H] FINANCING AGGREGATION |

o | ) Create a
Don't silo 4 & & big marke’r

\"
l) “(€)- | GREEN HOLOING

“K7" | BANK FUNO
Et»mm?]—» snmcv] A ,,

|
A

PED |
r "“m—'ﬁb

Don'r sulo'

| § Building a portfolio of | * New schemes suchas Credea big market! , A
Align all actors! - projects to create scale | SPV, guarantee, . | * Pull fechnology! A7

| - Orchestrate the [-5?V « Lower costs, and adequate suppor’r Invesfment fund. . Aggregate demand
' "J

MISSION
valve chain.  |=g mass produchon' - Maximize results, * Unlock mves’rmen’r across cities in Europ

| <SPVor mission. A% IihimieliE _ " :

= e —— W
* " European
Commission
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ASCEND
Special purpose vehicle
'—_j In-house public company with a purpose

Financial vehicle to develop one operation or
a portfolio (investment fund)

Acting with the agility of a private company
Capacity to make deals with developers
Ends with the end of the project

Few existing SPV are working on PCEDs at the
moment
Need a strict control by cities to avoid any
financial adventures

Endowment from the city’s principal
shareholders
Land selling, building development, services

gQ > @ B

LonConusnce [RRNRIRR
BE 8.,

s spoletnost

The Urban Orchestrator organisations

Mission type

Transversal team acting like a
mission on a specific urban area

Internal coordination between
departments
strong link with the administration
facilitating replication and upscaling

Speed is not there
Hiring is more complicated
Finance is limited to city budget

Municipal budget : taxes and

subsidies
= Landeshauptstadt
A+ S L Minchen
BUDAPEST

“Grass-root”

Local citizen organisation \
investing in their district

Citizen commitment
Good business models, citizens
are doing the job!

Hardly replicable without a
signficant public funding

Services, subsidies from
the city

\ELECTRICITY

Funded by
the European Union




g Schemes

Special Purpose Vehicles

A PEds Business should be back-to-back with innovative financing

Technology Provider

I
I
I
|
I
1 Equipment i I
Payment | service contract | :
from sale I sale of 1 Pavmen-t !
i for service l
 / equipment ‘ |
I
Investment Cooling Equipment Caa$ Contract !
-—— ey |
InveStor Repayments — :
}
CaaS payment !
($ per unit)

Insurance
payment

1

CaaS service

maintenance, and pay
electricity

-------*

Payment guarantee in
event of default

Guarantee provider

Provide cooling equipment, ,

Community Solar for LMI Households

Typical Structure

CT
vV C

+ Green Bank (Revenue Guarantee)

Green bank

Developer Equity Tax Equity Commercial
Investor Investor Lender
) Cash t T Proj
Equity \ oy | Senetts 56.";: ::;Mn
|
- l .
SubsCription
Community Agrement
LMI Households
w -
ar Project
Solar BB
.
& Monthly —_—
q"h,* Soler “m (Foxed)
1. Development Costs too high
2. Uimited Debt / Equity i risk 100 high Utility

3. Agreement not reached i price too high

Source: Coalition for Green Capital

Developer Equity Tax Equity Commercial
Investor Investor Lender
Cash T Projec
Equity \ Equity l:ufll 1 Debt I::‘MI
v
M
Community
Solar Proj LMI Households
.
LM rw‘ Bectrichy Uity B
Py Fi
ovarantee || (Feech
L v
Capital for
Guara
- LMI Revenue
Green Bank G tee Fund Utility

Funded by the =

S—

—— Commission

European



HOLDING
FUND

THEMATIC FUNDS
PUBLIC/PRIVATE
INVESTORS

EUROPEAN ASSET
CLASSES

THE FUND :POTENTIAL STRUCTURE

EIB

Solar
Fund

PV projects
Energy
communities

project

MS1 MS2
Building Network
decarbonis Decarbonis
ation ation

Energy
Retroffiting
Heat Pumps
White Certificates
Materials

Disclaimer: the EC and MS have so far no

Smart Lampost

District Heating

t issued any position on this draft proposal

Structure a holding fund investing in Thematic Funds

MS37?

Mobility
Decarbonis
ation

E vehicles
Charging

Infrastructure

Funded by the

Project
Development
Assistance

City
Investment
Fund

City and
Regional
Investment
Fund

European
Commission



DIJON

Dijon Metropole : setting up a public private company and SPVs to engineer, finance and accelerate energy projects

SPV: Special Purpose Vehicle = Project Company

The SEM ENERGIES will be responsible for managing a portfolio of energy production and energy transition
projects It represents a potential of around 350 GWh/year out of the 500 GWh / year of the total potential

[ SPV 1 ] [ SPV 2 J [ SPV 3 ] [ SPV... ] [ SPV n J

SPV: Special Purpose Vehicle = Project Company

,/

Shareholding Shareholding

Public players

Public players

Innovative financial strategies - P2P

\‘\

§§§ European
Funded by the — Il ——— Commission

Disclaimer: the EC and MS have so far not issued any position on this draft proposal
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Is there a
- Business case
for PEDs?
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Green
@ Digital

Finance

Alliance

Business model vs. bankability

Business model Bankability

How firms create, deliver, and How a project is structured to
capture value in a market F attract investment
The economic logic of the Soundness of that logic to
support investment and debt
4—’ repayment

project or solution



Green
Digital
Finance
Alliance

Bankability dimensions

Bottom line question for investors:

"Will | get my money back, and is the risk Financial viability Legal/regulatory
worth taking?" oRobust and alighment

’ sustainable oClear rules,
Projects need to demonstrate across four revenue or cost permits and

savings contracts

categories
e Cities and investors often talk past
each other or in different languages

(climate ambition vs. bankability Risk Co-benefits
assessment) management o Additional

. : : o Key risks social,
Climate projects often wrongly identified and environmental

labelled non-revenue-generating actively and economic
Mmanaged value




Interplay of stakeholders

PEDs often an umbrella of projects and

providers

Underlying business models and
investment need, operational structures
and delivery vehicles are complex and

fragmented

) Difficult to implement!

Municipalities
o Provide policy
alignment,
permits, land,
and governance

Manufacturers
oSupply proven,
reliable
technologies

Finance and
Funding Industry
o Assess risk
oStructure
financing

Service Providers
oDeliver
implementation,
maintenance &
support

Green
Digital
Finance
Alliance

Developers
olntegrate
technical, legal
& operational
elements

System Integrators
o Align technologies,
systems &
components




Bankability is not binary

Most projects have solvable gaps if these are identified early.
Bankability checklist: Structured assessment of evidence across key bankability dimensions.

-

Financial model, risk register, demand analysis,
cash flow projections and technical viability

Value-adds

SDG alignment, replicability, social
and co-benefits

—
=

Green
@ Digital

Finance

Alliance

Financial product
shortlisting tool
matching project revenue
profile with realistic
financing instruments



Green
@ Digital

Finance

Alliance

Improving project bankability

1. Leverage digital infrastructure: Reduces costs and manual
work e.g. data collection and impact measurement

2. Scale and aggregation: Bundling project types and revenues
to reach viable ticket sizes and lower preparation costs

3. New revenue streams and co-benefits: Carbon credits,
biodiversity credits, energy savings certificates, or payments
for ecosystem services increasingly viable

4. Monetising avoided costs: Capturing value from reduced
flood damage or avoided grid investments (wip)

5. Digital finance platforms and challenger investors: DLT
enabled platforms, challenger banks and neobanks may
enable financing at smaller ticket sizes or at lower
transaction cost (pilot phase)




Green
Digital
Finance
Alliance
Thank you!

Jannika Aalto

Associate Director, Operations & Program Management
Urban Finance GDFA

ja@gdfalliance.org

Developed in:

N\NRV™ (4§

These projects have received funding from the EU’s Horizon Europe and 2020 programs
and Swiss State Secretariat for Education, Research and Innovation (SERI).
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1.Reducing capacity of grid connection.with’
planned / regulated capacity -y
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potential e i
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Scaling is the real challenge

Walk the talk — making visible

Exploring pilot potential Technical

Energy Data
Analysis

In

ATELIER
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s @®
L
. @

| Engagement

Collaborative Governance

icipa
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Rethinking Amsterdam’s Mun
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Dialft Undwe
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https://inkijkjes.nl/
https://inkijkjes.nl/
https://inkijkjes.nl/
https://inkijkjes.nl/
https://repository.tudelft.nl/record/uuid:78e3fc21-f237-45c4-86a9-751990ea43c1
https://repository.tudelft.nl/record/uuid:78e3fc21-f237-45c4-86a9-751990ea43c1

e.Qtelier

Positive Energy Districts

Energy system Republica

Sources 261 kWp PV (photovoltaic generation)

Infrastructure & Storage

Storage 1 MW/1,1 MWh collective battery

Heating district connection - 10.000 L heat buffer FAT LADY SHORT GUY
Heat-cold-storage — ATES (Aquathermal Thermal Energy Storage) -

Heat pumps 750 kWth, 250 kWe
EV (electrical vehicle Charging: 32 E-charges (280 kW) 2

Governance SKINNY LAD

20.000 m2 commercial real estate, variety in users (cooperation) M L~

Organisation community — who takes decisions? U= THE JOKER

Temporary limit transport capacity / congestion 1 U ar \

Energy Management System (EMS) il g \ Ry

Taxes ( Jur

Trade - day-ahead trade and net- balance services ol I \ /

NN pL N~

Hotel (110 rooms), offices, 55 apartments (23 rental) NN 1 ] > \

All users behind one meter (1.5 MVA), one internal net (exemption rule ‘ / B /

Peak management to stay in the limit of the connection -l R \
I ~oF
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https://vimeo.com/1029948595

e.Qtelier

Positive Energy Districts

Energy system SchoonSchip

Sources 516 PVpanels 60 PVtpanels 167 kWp PV (photovoltaic generation)

Infrastructure & Storage

Storage 30-46 ? individual batteries
30 heat pumps
EV (electrical vehicle) Charging

Governance

144 inhabitants in 46 households in 30 floating houses
Organisation community — who takes decisions?
Energy Management System (EMS)

Taxes

Trade - day-ahead trade and net- balance services

Use

All users behind one meter (? MVA), one internal net (exemption rule)
Peak management to stay in the limit of the connection
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The legislative framework e.Qtelic(

Across Europe different implementation in national legislation regarding
energy sharing communities such as PED's

The way the DSO is regulated is determining focus on building new
infrastructure vs. facilitating decentralised solutions such as PED’s
Because of geo-political situation it is vital to facilitate PED’s at greater
speed

> requires system change

> The role of energy communities

> The role of the DSO
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e.Qtelier

Positive Energy Districts

Contact

Mimi Eelman
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from here?
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Financing PEDs:
Is there a Business case
for PEDs?

What is the single mo
important change that will
make financing PEDs easier |
In the next five years?
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