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Strategies, Dimensions and Side-effects

Dimensions
Strategies Efficiency Consistency Sufficiency
Resource use, input Circular thinking, Reduction, substitution
per output regeneration time revision of habits
Criteria

Indicators
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Sufficiency in the EU

Scenario-based analysis:
CLEVER (Collaborative Low Energy Vision for the European Region)

« Bottom up national scenarios: 30 countries, national and regional

levels
. The evolution of the demand side of the energy <
system sets the requirements on the supply
side
Renewables Efficiency Sufficiency

A A A
! | 1 |

Energy carriers are balanced adequately to

Consideration of biomass & resources, infrastructure and uses Evolution of energy services is
land use, technology risk level, addressed through dedicated
potential and readiness Raw materials issues are considered at this stage through indicators

industry and carrier choices
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Sufficiency in the EU

Scenario-based analysis:
CLEVER (Collaborative Low Energy Vision for the European Region)

« Bottom up national scenarios: 30 countries, national and regional
levels

« Sufficiency indicators:

« Dimensional: size of vehicles
« Service-related: intensity and duration use
« Organisational: public transport
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Sufficiency in the EU — Indicators and sectors

Table 1| Overview of main energy sufficiency indicators applied in the CLEVER scenario

Sector Indicator Unit Explanation
Mobility Passenger transport demand pkm/cap peryear Distance travelled per capita: Number of kilometres travelled per person and per year
Passenger transport pkm/capperyear Number of kilometres travelled by air per person and per year (domestic and
demand: Plane international)
Share of active mobility pkm/cap peryear Distance travelled per person and per year via active modes (mainly cycling and
or% walking) expressed in passenger-kilometres or as a share of total distance travelled per
capita
Share of collective transports % Share of domestic distance travelled per capita (pkm), except air and active mobility,
travelled by bus, coach, metro/tram, train or boat
Car occupancy person/car Average number of passengers per car travelling (weighted average over all segments
of cars)
Freight Domestic freight transport tkm/cap per year Domestic freight amount and distances: Tons times kilometres transported per year
demand divided by the population
Share of rail transport tkm/cap per year Part of domestic freight transport by rail
or%
International maritime freight tkm/cap per year International maritime freight amounts and distances: Tons times kilometres trans-
transport ported on international waterways to the country per year divided by the population
Residental Living space m’/person Useful floor space of dwellings permanently occupied, divided by the population
Domestic hot water FEC kWh/person Final energy consumption per person for hot water per person per year; mix of suffi-
per year ciency (hot water needs per person) and efficiency of the water heating system
FEC for specific electricity kWh/person Final energy consumption per person for specific electricity; mix of sufficiency (size and
per year number of equipments; frequency/duration of use) and efficiency (energy performance
of the equipment)
Industry Production / demand of a Index (2015) Evolution by comparison to 2015 of the production of several materials (cement, steel,
material pulp/paper, glass, ammoniaand high value chemicals); no relocalisation/delocalisation
assumptions have been made. The ratio between national demand and national pro-
duction is supposed to remain stable. Then an evolution of demand (in%)is equals to the
evolution of production
FEC of an industrial sector Index (2015) Evolution by comparison to 2015 of the final energy consumption of an industrial sector
(food, chemicals, non-ferrous metals and “Others”); mix of sufficiency (evolution of the
demand, circularity) and efficiency of the process
Agriculture and Food Meat consumption g/day Average daily meat consumption per person
Consumption of dairy products g/day Average daily consumption of dairy products per person
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Sufficiency in the EU — Indicators and sectors

Assumptions
Living space per capita
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Living space per capita (m2/cap)
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Residental Living space m?/person Useful floor space of dwellings permanently occupied, divided by the population
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Sufficiency in the EU — Indicators and sectors

Assumptions
Living space per capita — current trends!
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Sufficiency in the EU — Indicators and sectors

Assumptions
Changes in final energy consumption (FEC) in three energy-intensive
iIndustrial subsectors in EU30
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Sufficiency in the EU — Indicators and sectors

Assumptions
Passenger transport demands

30

Passenger transport demand (1000 pkmicap per year)

B 2019 2050 == Target corridor min == == Target corridor max
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Sufficiency in the EU — Indicators and sectors

Assumptions
Passenger transport demands — current trends!
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enger transport demand (1000 pkm/cap per ye:
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Sufficiency in the EU

Impacts

Final energy consumption (excl. energy sector)

Final energy consumption (FEC) per capita (MWh/cap per year)
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Sufficiency in the EU

Impacts
Final energy consumption (incl. energy sector)
a Energy flows in 2019

Source Primary energy Final/secondary energy Demand sector

:;- Local production

10.5
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Sufficiency in the EU

Impacts
Final energy consumption (incl. energy sector)

b Energy flows in 2050

Source Primary energy Final/secondary energy Demand sector
- Non-energy [l
N Onshore wind = {jftydrogen p—
IOﬁshore wind || Etectricity grid
M Hydro
; Local production Solar / : | 0\
— <& | biomas
— . = ~ [MlDistrict heatin
Solid biomass ' [ ambient -
~e— DNeMok_ N  Others [l
rk gas ==
DBiagas / /,, ELiquid motor fuels
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Sufficiency in the EU

Impacts
« 77% RE in 2040 (100% in 2050) share without big imports

* Increased fairness and convergence
« Emission reduction: 50% by 2030, 90% by 2040, 100% by 2050

* No need for CCS
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Sufficiency in the EU

Potential
* 40% (out of total 50%) final energy demand reduction achievable

through sufficiency
« Full reduction of GHG
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Strategies, Dimensions and Side-effects

Dimensions

Stategis

Reduction, substitution

revision of habits

Criteria

Indicators
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Classification of Sufficiency strategies

Types

a) Reduction: reducing services provided, e.g. less living area per capita,
less Pkm

b) Substitution: replacing one service by another less intensive one, e.g.
private mobility by public transport,

c) General: strategies addressing reduction of GHG emissions in general (e.g.
Carbon taxes) without aiming at one particular strategy/way to achieve them

Source: Zell-Ziegler et al., 2021
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Classification of Sufficiency strategies

Uses in different sectors (EU)
Number of sufficiency measures by country (EU) and sector
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| Good news around!

M Agriculture / Nutrition

Production / Consumption

B Transport

M Buildings

H Cross-sectoral
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Source: Zell-Ziegler et al., 2021
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Classification of Sufficiency strategies

Uses in different sectors (EU)
Number of sufficiency measures by sector and type (total 230 measures found)
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Consumption Nutrition

Source: Zell-Ziegler et al., 2021
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Classification of Sufficiency strategies

Uses in different sectors (EU)

Number of Sector
SUfﬁC'enCy Cross-sectoral
measures by
sector, type
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“Renewables don't lose an ecological problem,
only transform them into another physical,
spatial, temporal or systemic dimension”

Niko Paech

2012. Auf dem Weg in die Postwachstumsdkonomie. In: Orientierungen zur

Wirtschafts und Gesellschaftspolitik. Nr. 134, pp. 61-67

http://www.postwachstumsoekonomie.de/wp-content/uploads/Paech-2012-
Orientierungen-134.pdf
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Role of strategies for climate neutrality

Meta-analysis: energy scenarios in GER (since 2018)
Total primary energy demand and emission reductions

Focus:

AGORA

UBA Supreme

Primary energy demand (TWh)

@ GHG reduction

B Fossil energy carriers

B Other domestic renewable energy

B Wind and PV

Imported synthetic energy carriers + electricity

100

Biomass

GHGreduction (% compared to 1990)
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Role of strategies for climate neutrality

Meta-analysis: energy scenarios in GER (since 2018)
Total primary energy demand and emission reductions

@® GHG reduction [l Fossil energy carriers Imported synthetic energy carriers + electricity ~ [ll Biomass
B Other domestic renewable enerav I Wind and PV

And the winner seems to be.....Consistency

- Wind and PV represent more than 50% of total energy supply in nearly all
scenarios

- Synthetic fuels or Biomass would do another 30%
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Role of strategies for climate neutrality

Meta-analysis: energy scenarios in GER (since 2018)
Energy balances
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Role of strategies for climate neutrality

Meta-analysis: energy scenarios in GER (since 2018)
Energy balances
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Role of strategies for climate neutrality

S

Meta-analysis: energy scenarios in GER (since 2018)

I nte rdependencles B Reduction of final energy demand [} Domestic energy [} Renewable energy required for import

2000

Consistency vs
Efficiency?
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Role of strategies for climate neutrality

Meta-analysis: energy scenarios in GER (since 2018)

Interdependencies: Consistency vs Efficiency?
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Role of strategies for climate neutrality

Meta-analysis: energy scenarios in GER (since 2018)

How about sufficiency?

Table 5
Indicators for changes of cnergy service demand in 2050 .
UBA-Supreme Agora-KN2050 reference (year)
billion person-km 958 1200 1200 (2016)
share car use in % 51 54 78 (2016)
billion ton-km 739 900 660 (2016)
avg. living space m?/person 41 52 45 (2018)
material consumption t/person*a 5.7 not provided 16.8 (2010)
Reduced demands! No reduction!
in person or goods in person or goods
mobility, nor in living mobility, nor in living
area area
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Role of strategies for climate neutrality

Sou

Meta-analysis: energy scenarios in GER (since 2018)

Interdependencies: Consistency vs Efficiency?
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Role of strategies for climate neutrality

So

Meta-analysis: energy scenarios in GER (since 2018)

Interdependencies: Consistency vs Efficiency?

Attention, mere rough estimation

Paramount for sufficiency impact:

- 30% smaller final energy Which are the main sectors?
demand —_—

What kind of sufficiency
- 30% required installed capacity measures are meaningful?

(link to critical materials, circular
economy)
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Role of strategies for climate neutrality

Meta-analysis: energy scenarios in GER (since 2018)
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