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Introduction Health &
recreation

Retail Production
& logistics

Tourism Landscape
system
presentations

The Commons Mobility
Housing Forestry
Scenario / Social Business
Visioning modelling

presentations

Energy

Agriculture

Impact
evaluation



#1 H2 H3 H4 #5

Background Energy Multi-level EU & City level Energy justice
system governance





http://npp.gsfc.nasa.gov/viirs.html
http://www.ngdc.noaa.gov/dmsp/dmsp.html

Background: Why is energy
such a relevant opic?

Very energy intensive way of living



Background: The GO, clock is
licking..

\ . . ES
CO; emissions (tonhes/sec)

1'337 5+

o Very energy intensive way of living

ime left unt e et dcnieted a ® i it
time left until CO, budget deplete reflected in the way cities and space

FA"8" 7310394274 | are planned and organized

CO» budget left (tonnes) Energy SyStemS

h  11036'535'671'845



https://www.mcc-berlin.net/fileadmin/data/clock/carbon_clock.htm

What is actudly meont by energy
system’?



Energy system

Techno-economic

Resources [<—>| Demand

Y Pl

Infrastructure
Socio- I - -——
technical nnovation olitica
systems State goals
Regimes and Teqhno_logy .Political . Institutio.n.s. gnd
niches diffusion interests capacitieis

Three dimensions of national energy transitions. Source: Cherp et al. (2018)




Energy system:

QOQls

Prices based on costs
Competitive prices
Fair prices

Affordability

e internal system
perspective:
stable supply of customers
o external system
perspective: variety of
importers

Eco-

compatibility No environmental impact
(water, soil, air etc.)

Climate mitigation
requirements (CO,)

Local pollutants

~




Realization of goals
(... physical)

Electricity

Heat/Cold
Fuels




Reqlization of

(... requirements)

Affordability

Eco-
compatibility

0AQls

—

Holistic decision-making
Rigorous planning

Smart technologies

—

11

Energy transition



12 BRIEF LESSONS

ON EUROPE’S ENERGY
TRANSITION

1 Energy has historically been a key driver of European .
But current EU proposals are not enough. To comply with the Paris Climate
Agreement, we fossil fuels altogether by 2050.

ry) - renewable energy system
in Europe is now technically possible
using existing and
technologies.

e Stronger INTERCONNECTIONS of markets and

infrastructure across Europe will make the energy

transition cheaper for all Europeans.

4 The biggest potential lies in
. Europe-wide we could reduce
our energy demand by half by 2050.

5 Aswitch to 100% renewables in Europe will
trigger —-away from centralized,
monopolistic utilities to decentralized, community
power projects and innovative business models.

e Framed by smart strategies and legislation,
this system change can be driven by CITIZENS,
CITIES AND ENERGY COOPERATIVES, leaving

much more wealth in communities.

© ENERGY ATLAS 2018/ STOCKMAR

7 Digitalization can make this transformation
more ,and
can reduce the bill for the end consumer.

8 The European energy transition promises

to increase in a sustainable
way (creating more local jobs) and boost Europe’s
global in green innovations.

0 Since 2013, renewables have helped SLASH Europe’s import
bill for fossil fuels by more than a third, CUTTING ITS DEPENDENCY
on unstable and unpleasant regimes.

is both essential and viable:
all over Europe, the renewables sector already provides more *
well-paid, secure local jobs than the coal industry.

11 isbeing tackled by
pioneering community power projects,
acting in solidarity with those in their own
community addressing this challenge.

@ Europe’s Neighbourhood Policy should INSPIRE AND "'
SUPPORT other countries to decarbonize their economies. ”’
A socially just energy transition in Europe’s neighbouring
regions can stimulate their progress and stability.

12



How O redlze the energy transition?

- decaroonize our systems
> energy efficiency
- enerqgy sufficiency



Efficiency

“efficiency” = ratio btw. a particular benefit and
the effort required to obtain it

Questions: How can we produce the same or more
with less energy

- Processes and products which require fewer
resources and less energy to produce

14

Sufficiency

“sufficiency” = “to be enough”

Questions: How much do we need for a good
life? And how much is superfluous?

- reduce consumption of raw materials and
energy as far as possible by reducing the
demand for goods and services, especially
those requiring high levels of resource use



The energy transition is a project
for society as a whole

Politics, industry, business and society

Transitions operate at all levels of societal domains or
functions: transport, housing, agriculture and food,

communication, ...




Three main features of energy transitions...

1. Change in socio-technical systems
* Development of technologies and their use
« Adaptation by consumers and societal embedding

16



2. Multi-actor processes

Interactions between actors

Social groups, businesses, different user
groups, scientific community, social
movements, policy makers

17

KINOABEND M HIRSCH |

19:00 Uhr und .\
47:00 Uhr; Fintritt frel.

wd |01

7. Marz 2020,
8. Marz 2020,

durchs Energiewende-Land

4

-y

Wie Deutschland das Gesicht verlierf

Dokumentarfilm - Documentary



3.

@
>14..,

Installed capacity worldwide

Long-term processes
Break through of innovations ~ 10 years
Emergence 20-30 years

Ay I /

\O/

-~ ~
’ Al

1700..

Potential in Germany

3000+

Installations in Japan

Source: Fraunhofer ISE

-

first introduced in 1982
2022: small-scale

18



How o steer the energy ronsition?



Multi level ?overnonce: | o
VAINous Qclors, perspectives and objectives

Governance = all forms of collective action coordination

The energy transition is a spatial field of action, integrated in complex multi-
level governance, characterized by spatial differentiation



Multi level ?overnonce: | o
VOIoUS QCtors, perspeclives and ojeclhives

« Governance by institutions: territorial framework conditions, apply to the
entire territory (EU, national, regional)

 Governance of formal sites: Planning process and approvals, yet integrated
Into national and EU legislation; different depending on energy source and
infrastructure

» Governance of conflicts: Differing interests and conflicts between stakeholders
over land and site development decisions

21



Multi level ?overnonce: | o
VOIoUS QCtors, perspeclives and ojeclhives

« Governance of organizations: Project-related networking of actors (cities,
villages, regions)

« Governance of new regional spaces of action: development plans, project
Investments, experiences, networking, modes of citizen participation

* Governance of concepts: analysis of relevant data, definition of relevant goals,
stakeholders, scale (neighborhood, city, regional, national)

22



Principles of energy governance

« All societal actors are aware of opportunities and restrictions

* Top-down planning and market dynamics only account for parts of
change

* Network dynamics and bottom-up approaches account for the rest

« Societal change is a process of searching, learning and
experimenting

« Relationship between specific societal domains and effective forms
of governance

* Influencing factors: individuals, external influences, lobby groups

23



Multi level govermnance:
govemnance by Institutions

EU national regional local
(Germany) (Baden-Wiirttemberg) (City of Nurtingen)



Multi level govermnance:
govemnance by Institutions

EU national regional local
(Germany) (Baden-Wiirttemberg) (City of Nurtingen)



Multi level govermnance:
govemnance by Institutions

EU national regional
(Germany) (Baden-Wiirttemberg)

Internal energy market: from 1996, liberalization of electricity and gas supply

local
(City of Nurtingen)

26



STEPS TOWARDS DECARBONIZATION

Major EU programmes, energy mix in the year of adoption, improvements for the target year, in percent

B renewables [ non-renewable waste

M oil

B coal, lignite etc. W gas nuclear

climate and

clean energy
package

2030 targets*

v

climate and
energy package

2012 target 2020 targets
v

8 no official
oy target

energy roadmap

2050 targets

Kyoto protocol energy framework

2030 targets

80 - no official

target

e
=

yet yet
open open

M less greenhouse gas emissions M better energy efficiency [ share of renewables

Targets compared to 1990 levels. All data recalculated for EU28 *Clean energy package targets projected by the European Commission's REmap analysis, February 2018

@ ENERGY ATLAS 2018 / WIKIPEDIA, EEA
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Europeon energy Policy

Until Lisbon Treaty (2007): No EU energy competence

EU Treaty Art. 194 (Lisbon) with joint competence for « Structure: Directorate-General for Energy of the
objectives: European Commission (plus subordinate
 Ensuring the functioning of the internal energy authorities)
mark.et; _ _ .  Decision-making: Commission, member states &
* Ensuring security of energy supply in the Union; European Parliament (co-decision)
* Promoting energy efficiency, energy reductions
and development of new and renewable energy - Energy mix is a matter of the member states
sources;

* Promoting the interconnection of energy networks
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Europeon energy Policy

Mobilising research
/—\ and fostering innovation
European Green Deal (2019): » S, SN
Increasing the EU’s Climate Eus e_mm“"' fora A zero pollution ambition
ambition for 2030 and 2050 sustainable future for a toxic-free environment

L
[/ i \
Supplying clean, affordable Preserving and restoring

and secure energy ecosystems and biodiversity
I 1
Mobilising industry From ‘Farm to Fork': a fair,
for a clean and circular economy healtt}y and environmentally
\ friendly food system

Building and renovatingin an Accelerating the shift to
energy and resource efficient way sustainable and smart mobility

Leave no one behind

Financing the transition =
) (Just Transition)

TheEUasa A European
global leader l | Climate Pact

Sustainable Europe Investment Plan © Eurapean Union, 1995.2022




Europeon energy Policy

Key targets for 2030:

» At least 40% cuts in greenhouse gas emissions
(compared to 1990),

» At least 32% share for renewable energy,

» At least 32.5% improvement in energy efficiency,

* EU member states set their own targets.

Key target for 2050:

President Ursula von der Leyen:

“We are acting today to make the EU the world's first
climate neutral continent by 2050 {(...)”

30

Funding: 2021-2030 at least 1 trillion €
(1.000.000.000.000.000.000 =10"8)

of sustainable investment (increasing the resources
devoted to climate action under the EU budget,&
additional public and private financing).

Enabling framework: mix of requlation and
incentives.

Support for implementation: Advisory and
technical support to public administrations and
project promoters.



Short energy facts about Europe
Do you know ...?



Goto

www.menti.com

 Mentimeter

Please enter the code

22155410

Enter the code

2215 5410

Or use QR code
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Europeon energy Policy

Actual performance? Progress towards renewable energy source targets, by country

80% RES share 2019

I RES share 2020

Key targets for 2020: . 2020 Toroet
At least 20% share for renewable '
energy

50%

40%

Key targets for 2030:
At least 32% share for renewable
energy .

Share of energy from renewable sources

Key targets for 2050: Yy

2> |

. = ok o . & A A a - = > N
EEFFSeFFFTFETFFFFEFISTSSE & £858
. . & I ¢ & 5 ¥ & & N O 9 g N
“climate neutral continent” FETIESF VST T § TSI S T
$ 3 &
5 © European Environment Agency




2050 ENERGY MIX

A scenario showing the share of renewables by type after
transition to 100 percent renewables and improved energy
efficiency, ten EU countries with most to gain, projections

- solar thermal (including residence,
commercial and government rooftops)

M solar plants (including concentrated solar)

M onshore wind

Germany | L 204
B offshore wind

M others (including wave, :
geothermal, hydro and ( O
tidal turbine energy) Y Czech Rep.

new operation and
construction jobs,
thousands

proportional
representation

34

@ ENERGY ATLAS 2018 / THE SOLUTIONS PROJECT



THE FINANCIAL DOMINANCE OF WIND AND SOLAR ”

Worldwide energy investment stock by energy sources, estimated
for 2040, trillion US dollars

7,4 trillion in
renewables
(73%)

| fossils and nuclear |

other renewables

@ ENERGY ATLAS 2018 / BNEF



STAYING BIG OR GETTING SMALLER

Expected structural changes in the energy system made possible by the increased use of digital tools

tomorrow|

/ A Y 1 U4
I o TN ‘ ,
N\ v
e i 1]
few large power plants many small power producers
centralized, mostly national decentralized, ignoring boundaries

o) - O
Om—) L -

based on large power lines and pipelines including small-scale transmission and regional
supply compensation
‘ ‘ ‘ ‘ ‘ ‘ ‘ B T
top to bottom both directions

it — i £

passive, only paying active, participating in the system

@ ENERGY ATLAS 2018 / 450CONNECT
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Challenge: sector coupling
What does sector coupling actually mean?

* Wind power plants produce electricity and, when it is not hydrogen,
which is used by industry as a basic material and by and by households
for heat or power supply.

» E-vehicles serve as a networked storage system consisting of individual
batteries for intermediate storage of electricity

 Integrated heat grids use surplus electricity, industrial and heat from
solar thermal and PV systems are fed into integrated are fed into the
grid.

—> Electricity and heat are always used to generate the product that is
cheapest at the time. The sectors serve each other as storage and buffers
and use a common infrastructure.

TRANSFORMATION IN JOINING UP SECTORS

Scheme of coupled sectors and major linking “power-to-X" technologies

37



COMPONENTS OF THE FUTURE

Some fields of action in the energy sector’s move to digitalize

~ big dataissues
I blockchain technologies

38



Where do we encounter/
experience energy?

- local level & in daly live



Energy at the local level
region of Stuttgart

Automotive and machinery industry

Limited space

New Stuttgart train station
Stuttgart: Germany’s

capital of traffic jams

CStutt an]Nathri( n
25 AN RU

-, % 2021:20 wind turbines in the
. larger region of Stuttgart

O EnBW e RSN S  (itizen energy projects
Coal and gas-fired power stations

Until 15.09.20 :arges' solar therma
plant in Germany (city of Ludwigsburg)

40



indui A8Jau3

uoIsJaAu0d A31au]

uondwnsuod A3Jau3j

1309
246
Gain in
Stuttgart
228
Renewabeles waste  Electricity Gas oil Coal District heat
5604 ‘
Pre chains .
|
455 ‘/*
119 (
CHP Hydro, energy
Wind, PV utilities
66
Conversion 4
losses
Network
losses
Energy sector
consumption 115
Local heat RE Electricity Gas Qil Coal District heat

Export/
supplies .

212

56 434 24
1009 150 1734
Households Commerce, Traffic Manufacturing
trade and industry
services

© Fraunhofer IBP /own translation
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Where to start? Energy tronsiion as o
challenge for uroan odevelopment. ..
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European cities going green

Affordable, iy
Secure & A
Sustainable Energy "'E
4 ok .
. 5 Decarbonised

e -
i

"

B —0= T
' ,

Inclusive

L L mesitient £ @0
QL A enen g SN
2050 &€

Respectful

- Join the movement! -

Covenant of Mayors

o Clerte & Energy WWW.eUMayors.eu S




Convent of mayors

"We, Mayors from all over Europe, hereby step up our climate ambitions and commit to
delivering action at the pace that science dictates, in a joint effort to keep global
temperature rise below 1.5 °C - the highest ambition of the Paris Agreement.

Our vision is that, by 2050, we will all be living in decarbonised and resilient cities
with access to affordable, secure and sustainable energy. As part of the Covenant of
Mayors - Europe movement, we will continue to (1) reduce greenhouse gas emissions on
our territory, (2) increase resilience and prepare for the adverse impacts of climate change,

and (3) tackle energy poverty as one key action to ensure a just transition."

44



Convent of mayors

10,500 ° 223 210

Signatories Supporters Coordinators

36 296,298,865

Countries Inhabitants

More information: https://www.covenantofmayors.eu/

Belgium: 561
Germany: 87
ltaly: 4901
Poland: 84
Turkey: 42



Energy governance

Municipal
properties/public
buildings

e Energy
management

¢ Renovations

 Energy
requirements

« In-house
contracting

» Renewable energies

* Plus-energy
buildings

e User awareness

Buildings, housing
and citizens

« Household survey
and consulting

« Round table of
housing companies

« Renovation and
contracting

« Consulting services
and subsidy
program

« Energetic
specifications for
new buildings

« Expansion of
renewable energies

GHD and other
industry

» Energy efficiency
measures

 Networks for energy
efficiency

« Energy efficiency
measures funding
program

» Renewable energies

e Energy
specifications for
new buildings

iNn Stuttgart

Transport

e Clean air plan

« Noise reduction
plan

e Climate mitigation
concept

e Local transport plan

« Traffic development
concept

e Urban development
concept

» Campaign
»Sustainable
lrlnobility in Stuttgart

Energy master plan
and energy supply

« Efficient generation
facilities

¢ Combined heat and
power generation

» Network
optimization and
expansion

« Renewable energies
« Energy master plan

« Energy concepts for
urban quarters

Citizen and
stakeholder
involvement

« Participation

» District activities

« Surveys on the
energy sector

« Information and
public campaigns

Source: Energy concept "Urbanization of the energy transition in Stuttgart”, 2016

Governance by institutions, Governance of formal sites, Governance of conflicts, Governance of
organizations, Governance of new regional spaces of action, Governance of concepts

46



Energy governance

Municipal
properties/public
buildings

e Energy
management

¢ Renovations

 Energy
requirements

« In-house
contracting

» Renewable energies

* Plus-energy
buildings

e User awareness

Buildings, housing
and citizens

« Household survey
and consulting

« Round table of
housing companies

« Renovation and
contracting

« Consulting services
and subsidy
program

« Energetic
specifications for
new buildings

« Expansion of
renewable energies

GHD and other
industry

» Energy efficiency
measures

 Networks for energy
efficiency

« Energy efficiency
measures funding
program

» Renewable energies

e Energy
specifications for
new buildings

iNn Stuttgart

Transport

* Clean air plan

« Noise reduction
plan

e Climate mitigation
concept

e Local transport plan

« Traffic development
concept

« Urban development
concept

» Campaign
»Sustainable
mobility in Stuttgart

Energy master plan
and energy supply

« Efficient generation
facilities

¢ Combined heat and
power generation

» Network
optimization and
expansion

» Renewable energies
 Energy master plan

« Energy concepts for
urban quarters

Citizen and
stakeholder
involvement

« Participation

« District activities

« Surveys on the
energy sector

« Information and
public campaigns

Source: Energy concept "Urbanization of the energy transition in Stuttgart”, 2016
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COMMUNITY ENERGY: A BIGGER SLICE OF THE PIE. THE CASE OF GERMANY
Installed renewable energy capacity for power generation, by type of owner and sector, 2012 and 2016, gigawatts (GW), estimated

B community energy participants* [ financial and strategic investors

all renewables, 2012 all renewables, 2016

~ large power generating companies

wind, 2016

* community energy participants include the following:

Citizen participation (e.g., fund investments, minority interests in operating companies)
Community-owned producers (e.g., regional energy cooperatives and majority interest in operators)
Individual owners (e.g., individuals, farmers and farm cooperatives)

Terminology based on Renewable Energy Agency, Germany. Does not include pumped storage power plants, offshore wind turbines, geothermal or biological waste. Differences due to rounding

B others

solar voltaic, 2016

48

@ ENERGY ATLAS 2018 / AEE



EUROPE’S LARGEST ENERGY RETAILERS

Sales in terawatt hours, 2015 and Germany's citizen electricity
sales for comparison, 2016

197

EDF, France 619

Engie,

France

RWE, Germany

Enel, Italy

E.ON, Germany

Vattenfall, Sweden

Iberdrola, Spain

Centrica, UK

Gas Natural, Spain

EnBW, Germany

Verbund, Austria

PGE, Poland

CEZ, Czech Republic

Edison, ltaly

PPC, Greece

Fortum, Finland

SSE, UK

Axpo, Switzerland

citizen energy, Germany

EDP, Portugal

Statkraft, Norway

@ ENERGY ATLAS 2018 / PROSPEX, UBA, AEE
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HOT POTENTIAL FI ®01

Solar irradiation and thermal solar collectors,
2016, million square metres

BN
00
Ny = gy
E (UK -~ 00
00

irradiation at optimal angle,
kilowatt hours per square metres
and year

under 1,300
M 1300-1,500
W 1500-1,700
M 1.700-2,000 ® 01

MT—@®0.1

| —

AT: Austria, BE: Belgium, BG: Bulgaria, CY: Cyprus, CZ: Czech Republic, DE: Germany, DK: Denmark, EE: Estonia, ES: Spain, FI: Finland, FR: France, GR: Greece, HR : Croatia, HU: Hungary,
IE: Ireland, IT: Italy, LT: Lithuania, LU: Luxembourg, LV: Latvia, MT: Malta, NL: Netherlands, PL: Poland, PT: Portugal, RO: Romania, SE: Sweden, SI: Slovenia, SK: Slovakia, UK: United Kingdom

@ ENERGY ATLAS 2018 / HRE4, EUROBSERV'ER
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Energy Justice

distributional

unfairness in the
process of
sharing costs and
benefits

<

procedural

equitable and
democratic involvement
of all stakeholders in
energy decision-making

51

9 |

recognition

different types of vulnerability
and specific needs associated
with energy services among
social groups (especially
marginalized communities)



HOW RENEWABLES COULD HELP FIGHT ENERGY POVERTY

A conceptual map of interconnected causes, effects and measures

building
B energy demand, age/
use and expenditure
" renewables policy
components

B economic and
social factors

M effects of energy poverty building
efficiency renewable

energy
_ generation

space
heating,
electricity,

health social stigma hot water

impacts

energy
payment

investment
support

indebtedness

social
isolation

52

@ ENERGY ATLAS 2018 / OR, TRINOMICS



Questions for working Qroups:

» Have alook at the UN SDGs: Can you identify sustainable development goals in
conflict with SDG7 “energy”?

* Let's assume we are in the year 2032, can you imagine these
conflicts/challenges in your home town?

» Which roles does energy already play in your study area? Think about different
stakeholders, roles, interests...

» Which are the main energy consumers in your study area?
* How to rethink the stock of built structure?

53
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