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Gronn Innovasjon-2

Helhetlige innovasjoner fremmer

system-endring
¢ Inkrementelle H Radikale innovasjoner
(linezr tenking): (holistisk tenking)
- “A few % better here & - Combine components in new ways
there” - Eliminate the problem? Change rules?
- Cutting costs — Change the resource-production-
- Thinking ‘outside the consumption-waste-systems to achieve

box’, but within the rules multiple benefits for people and nature

Per Espen Stoknes, Bl Source;, Stuchtey (2016), kap |3, Weizacker, 2009, Factor Five, p. 34+ 3



Potensielt disruptive sluttbruker innovasjoner onn Vekst

e-bikes ‘taxi-bus’ ride-share car-share bike-share Maas VR & tele-
presence

P2P internet smart pre-fab smart heat
homes of things appliances retrofits homes pumps

PV + P2P vehicle- disagg. time-of-use demand energy
storage electricity to-grid feedback pricing response  service co.s

Per Espen Stoknes Sources: :Charlie Wilson (nov. 2018 ) at [EA,“Transforming energy demand*




, , Grann Vekst
granular

small unit size
low unit cost
modular
replication

‘lumpy’
large unit size
high unit cost

indivisible

up-scaling

Per Espen Stoknes, Bl



Low Energy Demand (LED) scenario:

disruptive consumer innovation, granularity,
energy-service transformation + standards

nature
energy

ANALYSIS

o s/Aouorg /103038 /34156 0-018-01726

A low energy demand scenario for meeting the
1.5°C target and sustainable development goals
without negative emission technologies

Arnulf Grubler @'*, Charlie Wilson'?, Nuno Bento'?, Benigna Boza-Kiss @', Volker Krey',

David L. McCollum @', Narasimha D. Rao @', Keywan Riahi'4*, Joeri Rogelj "¢, Simon De Stercke @',
Jonathan Cullen®, Stefan Frank!, Oliver Fricko', Fei Guo', Matt Gidden', Petr Havlik',

Daniel Huppmann @', Gregor Kiesewetter', Peter Rafaj', Wolfgang Schoepp' and Hugo Valin'

Semulos l!ullinl global warming m.s *C describe major transformations in energy supply and ever-rising energy demand.

a narrative of future change based on observable trends that results

h Iw energy demmd. We describe and quantify du;-gulnmhky levels and energy intensity in the global North and global
South for all major energy services. We p-ojeﬂ!l\ndmlﬂulmgy demand by 2050 ndleeuo ZASU,Mou\d 40% lower
than today, despite rises in population, income and activity. Using an i we show

how changes in the quantity and Iyped cmgy services drive
o

(energy and land use). Down-sizing

change ini di ly sectors
improves the 'uiulyoh low-carbon supply-side

transformation. Our scenario meets the 1.5 °C elmne target as well as many sustainable development goals, without relying

on neg ative emission technologies.

services to end users End-use damand determins the size of
the energy system and so the challenges of mitigating dimate
change'. Rises in encrgy demand plice an ever-hurger burden of
emission reduction onto supply-side decarbonzzation. Global miti
gation scenarios tend ® focus on supply-side sohutions’. Avadlable
emission budgets for a 1.5°C warming create a need for large- scale
negative emission technalogies that have been critically assessed in
terms of limitations and uncertainty
Encrgy end-use is the least cficient part of the ghobal encrgy
sysiem’ and has the largest improvement potential Improving
end-use efficiency alw leveraga propartionally greater reduc
tions in the energy resources needed ® provide for human needs
(Supplementary Note 1). In this stady we describe an encrgy end
use and efficiency-focused future scenario based on the major
trends obscrvable today. Consistent with our scenary narrative,
we provide bottom -up quantifications of changes in actiity kv
el encrgy intensities and final encrgy demand to 2050 for all the
major energy end-use services and corresponding upstream sec
tors. Using the ghobal integrated asscssment modelling framework
MESSAGEix-GLOBIOM (MESSAGE, Model for Encrgy Supply
Strategy Altematives and thdr General Environmental Impact
GLOBIOM, Global Biosphere Management Model) . we show how
an appropriste scaling down of the size of the global encrgy system
creakes the necessary space for a feasible supply-side decarboniza
tion within 2 15°C emission budget without the need for ncyunc
N

Thc purpase of the ghobal energy system is to provide uscful

Scenario narrative of low energy demand

Our global scenario is calkd Low Energy Demand (LED). The
LED scenario narrative has five main drivers of lang term change
in energy end-use: quality of life, which is the continued push for
higher living standards, clean local environments and widdy acces
sible services and end-use technologies'; urban ization, which refers
1o continued rapid urbanization, particularly in mid-size cities in
developing countries’; novel energy services, which sees a contin
ued historical trend of end users demanding novel. more accessible,
more convenient, ckeaner and higher-quality energy services ', nd
user rokes, which means the continued diversification of roles played
by end users in the energy syskem from consumer to producer,
trader, citizen. designer and community member''; and informa
tion innovation, which involves continued rapid improvements in
the cost and p of inf and ¢ ation tech
ndlagies (ICTS) that support the drivers’ widespread application
Each of these drivers is clearly shown to shape the current energy
related developments (Supplementary Note 2).

These five drivers of change interact to generate five additional
chements of the LED scenario narrative: granularity, which refers
1o the prolikration of small-scale, low-unit- cost technologies that
enable experimentation, rapid leaming and equitable access'’;
decentralized service provision of energy generation, distribution
and end use, with a piecewise expansion or adaptation of a central
ized infrastructure’’, use value from services, which means a move
away from the ownership of sin gle- pur pase goods to usership with

emission technologics and with significant sust
co-benefits

flexible multipurpose services delivered through digital platforms
or sharing economies ' digitalization of daily ik, which describes

[doi 10.1038/s41560-018-0172-6]
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scales rapidly in a
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By 2050, more services are provided with less energy ...

with knock-on effects upstream

End-Use Services

Thermal comfort Consumer goods Mobility
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Diffusjon fra tidligere bolger tok mange ti-ar; raskere na!?
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DifoSjon kritisk: Gronn Innovasjon-2
Hvor raskt kan grenne innovasjoner vokse!

Growth

Current .
Technology -
Emerging
Technology

Time

Per Espen Stoknes, Bl Classic source: Everett Rogers', 1962 The Diffusion of Innovations See: Karakaya (2014) “Diffusion of eco-innovations” 9
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Barrierer mot innovasjon

OUR
STOCK~—

HOLDERS THAT'S WHY
MIGHT  THEY ARENT

DISAGREE. INVITED TO
MEETINGS.

THE $10,000 WOULD
COME OUT OF MY
BUDGET BUT THE

SAVINGS WOULD GO

INTO SOMEONE ELSE'S
BUDGET. ITSNOT

I FOUND A WAY TO
SAVE A MILLION
DOLLARS BY SPENDING
ONLY $£10,000.

FEASIBLE.
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ikke minst i ledelse...

Per Espen Stoknes, Bl Il
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Human history becomes more and more a
race between education and catastrophe.

H. G.Wells, Outline of History (1920)

Per Espen Stoknes, Bl 12



