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Defining energy transitions

« What is an energy
transition?

O

Change in fuel
supply?

Shift in technologies
that exploit fuel, e.g.
prime movers end
use devices?
Switch from an
economic or
regulatory system
(e.g. Cuba)?

Time taken for socio-
technical diffusion?
At what scale?

Table 1
Five definitions of energy transitions.

p }
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Definition

Source

A change in fuels (eg., from wood to coal or
coal to oil) and their assocated technologies
[e.g., from steam engines to internal
combustion engines)

Shifts in the fuel source for energy production
and the technologies used to exploit that fuel
A particularly significant set of changes to the
patterns of energy use in a society, potentially
affecting resources, Carriers, converters, and
SEIVices

The switch from an economic system
dependent on one or a series of energy sources
and techmologies to another

The time that elapses between the
introduction of a new primary energy source,
or prime mover, and its rise to claiming a
substantial share of the overall market

Hirsh and Jones |22

Miller et al. [23]

O'Conmor [24]

Fouguet and Pearson [25]

smil [26]

Source: Sovacool, BK. “How Long Will it Take?

Conceptualizing the Temporal Dynamics of Energy

Transitions,” Energy Research & Social Science 13

(March, 2016), pp. 202-215.



http://www.sciencedirect.com/science/article/pii/S2214629615300827

Conceptualizing energy transitions @Emgy

e Grubler and

: . Table 2
Wi |SO|"] : _ The differences in timing and speed of energy transitions in Europe.
Experimentation

_ _ Phase-put traditional Diffusion Diffusion
and |earn|ng’ unit renewables phase-in coal: midpoint speed
i i Core England 1736 160
Scal!ng’ IndUStry Rim Germany 1857 102
scallng, France 1870 107
. . MNetherlands 1873 105
standardization, Periphery Spain 1019 11
. Sweden 1922 06
market saturation Italy 1910 as
. Phase-out coal phase-in oil/gas/electricity’
periphery) Core Portugal 1066 47
Italy 1960 65
Sweden 1963 &7
Rim Spain 1975 B0
MNetherlands 1962 62
France 1972 b5
Periphery Germany 1934 50
England 1979 &7

Source: Sovacool, BK. “How Long Will it Take? Conceptualizing the Temporal Dynamics of
Energy Transitions,” Energy Research & Social Science 13 (March, 2016), pp. 202-215.
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Reconfiguration,
Contestation,

and Decline: ®SAGE
Conceptualizing Mol

Mature Large
Technical Systems

Benjamin K. Sovacool"?, Katherine Lovell?,
and Marie Blanche Ting®
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« Thomas Hughes and the
emergence of electricity
networks:
o System = seamless web of
economic, educational, legal,
administrative, and technical
elements
o Momentum = mass and
velocity, path dependence
« Phases: Invention and
development, technology
transfer, growth, momentum,
and style



Momentum
and path
dependence

Expansion and
adaptation

Invention and
development

‘//v Drift ..

Reconfiguration

Can creale feedback loops o
allother phases

Stagnation and
decline

Technological

style

Crisis

Contestation

Figure 2. Eight conceptual phases of large technical systems. Source: Authors.
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Table 2. Phases, Mechanisms, and Empirical Cases for Recorfiguration,

Contestation, and Decline.

Phase/Description Mechanismis)

Case(s)

Reconfiguration: system Interconnection

adapts to and
challenges; control crosslinking
over system is Selectivity

mosty sable
Repositioning

Contestation: system is Drift
in limbo; control
over system is
challenged
Crisis

Substitution and
transformation

Stagnation and dedine:
system growth
declines or erodes;
quality of service or
volume
deteriorates;
control over system
is lost

Railways, electricity grids, and
telecommunications networks

Electricity grids, telecommunications
networks, and gas pipelines

Sewer systems, ocean freight and
marine transport, land transport,
industrial manufacturing, and natural
gas systems

South African electricity, shale gas in
Eastern Europe, and
telecommunications in the United
States and United Kingdom

American flood control, British railways

French railways, electric streetcars
(trolleys) in the United States, and
coal in the United Kingdom
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B Behavioral science

W Science and technology studies
H Innovation studies

@ Information science

B Sociology

B Economics

B Political science and public policy

W Other

Figure 2. Academic discipline for selected theo @ her’ disciplines include history,

organization studies, political ecology and geography, transport studies, business studies,
communication studies, conflict resolution, consumption studies, development studies, energy
studies, ethics and moral studies, legal studies and jurisprudence, linguistics and semiotics,
marketing, and mathematics.




Ordering theories: the long-list
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No. | Discipline Name Key author(s) [Application to sociotechnical diffusion and
acceptance
1 Behavioral Attitude-Behavior- | Paul C. Stern, | Akind of field theory for behavior intended to
science Context (ABC) Stuart Oskamp | be environmentally sustainable, inclusive of
Theory accepting environmentally friendly

technologies. Behavior (B) is an interactive
product of ‘internal’ attitudinal variables (A) and
‘external’ contextual factors (C).

2 Behavioral Attribution Theory | Kelvin Attempts to explain why ordinary people
science Lancaster, F. explain events as they do, including the
Heider adoption of new technology, and it suggests

that the two most influential factors are internal
attribution to characteristics of the individual or
external attribution to a situation or event
outside of personal control

3 Behavioral Comprehensive N.M.A. Huijts, Proposes a complex model of technological
science Technology Linda Steg diffusion predicated on experience and
Acceptance knowledge which are then mediated by trust,
Framework issues of procedural and distributive fairness,

social norms, attitudes, and perceived
behavioral control

4 Behavioral Cognitive Leon Festinger | Argues that people in general are motivated to
science Dissonance Theory avoid internally inconsistent (dissonant)
beliefs, attitudes and values, including when
they adopt new technologies or practices




Ordering theories: the short-list

Table |. Most frequently mentioned theoretical approaches (respondents = 35).
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No.

MName

Frequency mentioned
by respondents (n)

Frequency
mentioned (%)

O~ O~ LN b W R —

— — — — — w
B o — O

Sociotechnical Transitions
Social Practice Theory
Discourse Theory
Domestication Theory

Large Technical Systems
Social Construction of Technology
Sociotechnical Imaginaries
Actor-Network Theory
Social Justice Theory
Sociology of Expectations
Sustainable Development
Values Beliefs Norms Theory
Lifestyle Theory

Universal Theory of Acceptance
and Use of Technology

|5
|4
10

0

o O Oy = S ] WD D

43
40
29
26
26
26
20
20
20
17
17
14
I
I
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“ L Tahble 2
Energy tran_smons_ have The differences in timing and speed of energy transitions in Europe. /\
been1 and WI” Contlnue tO Phase-put traditional Diffusion Diffus\on
be’ inherenﬂy pr0|0nged renewables phase-in coal: mid point speed
affairs, particularly so in core e e 0
i i France 1870 107
large natlons Wh_ose hlgh MNetherlands 1873 105
levels of per capita energy Periphery Spain 1910 11
. Sweden 1922 06
use and whose massive and Italy 1919 08
expensive infrastructures Fortugal 194 1
. . Phase-put coal phase-in oil/gas/electricity:
make it impossible to greatly  core Portugal 1966 47
i Italy 1960 L5
accelgrate their progress Smveden 1063 =
even if we were to resort to Rim T o
some highly effective France 1972 65
. . »” Periphery Germany 1984 50
interventions ... England 1979 7

\V

Source: Sovacool, BK. “How Long Will it Take? Conceptualizing the Temporal Dynamics of
Energy Transitions,” Energy Research & Social Science 13 (March, 2016), pp. 202-215.
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Temporality and

YEARS TO SUFPLY 5%
OF ALL PRIMARY ENERGY

YEARS TO SUPPLY 25%
OF THE MARKET SHARE
AFTER REACHING 5%

MATURAL GAS

0IiL

energy transitions

NUCLEAR
ELECTRICITY

Coal Oil

O Years to achieve 5%

Natural gas Nuclear

B Years to achieve 25%

Centre on
Innovation
and Energy
Demand

WIND ELECTRICITY

Nuclear and wind have not reached
25 percent: photovaltaics hardly
registers.




Y

. ., . / ‘Centreqn
Temporality and energy transitions 7

Energy Research & Social Science 22 (2016) 18-25

Contents lists available at ScienceDirect ¥

i |
SCIENCE

Energy Research & Social Science

.r.“'"“_
L)
journal homepage: www.elsevier.com/locate/erss
Short communication
Apples, oranges, and consistent comparisons of the temporal @mmﬂt
dynamlcs of energy transitions

Arnulf Grubler?®-"-*, Charlie Wilson <, Gregory Nemet?



Temporality and energy transitions

Length of Formative Phases

steamt stamonsay | | I . ‘

STEAMSHIPS [ |
STEAM LOCOMOTIVES [ |

BICYCLES | [ |
CARS | 1 :
MOTORCYCLES | :
POWER - NATURAL GAS [
POWER - COAL [ |
WASHING MACHINES [ |
FLUID CATALYTIC CRACKING |
JET AIRCEAFT
POWER - NUCLEAR | B
E-BIKEES

POWER - WIND || :
-
1

CELLPHONES |
CFLs |

1700 1750 1B800 1850 18900 1950 2000

Fig. 1. Durations of formative phases for energy technologies are at a decadal scale
[4]. Mote: Ranges refer to alternative definitions for the start and end points of
formative phases, and so capture measurement uncertainties.
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Duration of Diffusion (At), years

|
M core At

Hrim At
periphery 4t

REFINERIES

COAL POWER
MUCLEAR POWER
HYDRO POWER
NATURAL GAS POWER
WIND POWER

JET AIRCRAFT
PASSENGER CARS
COMPACT FLUORESCENT
BICYCLES

E-BIKES
MOTORCYCLES
CELLPHONES
WASHING MACHINES
REFRIGERATORS
LAUMNDRY DRYERS
STEAMSHIPS

STEAM LOCOMOTIVES
STATIOMARY STEAM

o 20 40 B0 80

Fig. 2. Diffusion speeds accelerate as technologies diffuse spatially. Motes; Bars
show durations of diffusion measured by cumulative total capacity installed, with
historical data fitted via a logistic growth curve and the diffusion duration expressed
as Atin years, ‘Core” is typically within the OECD; "Rim’ is typically Asian countries;
‘Periphery’ is typically other world regions. For details and data, see; [42 3],
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(initial ‘core’ markets for each technology)}
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B REFINERIES

BCOAL POWER

B HNUCLEAR POWER

B HYDRO POWER
NATURAL GAS POWER

EAIND POWER

WIET AIRCRAFT
PASSENGER CARS

& MOTORCYCLES

® E-BIKES

WWASHING MACHINES
REFRIGERATORS
LAUKDRY DRYERS
COMPALCT FLUORESCENT BULBS

® CELLPHONES

& ALL STEAR ENGINES

Diffusion durations scale with market size. Notes: X-axis shows duration of diffusion (t) measured in time to grow from 10% to 90% of cumulative
total capacity; y-axis shows extent of diffusion normalized for growth in system size. All data are for ‘core’ innovator markets. Round symbols
denote end-use technologies; square technologies denote energy supply technologies; triangular symbol denotes general purpose technologies
(steam engines). Arrows show illustrative examples of system of systems (refineries describing the rise of multiple oil uses across all sectors,
cars describing the concurrent growth of passenger cars, roads, and suburbs, and steam engines are a proxy of the growth of all coal-related
technologies in the 19th century). Arrows also highlight examples of single technologies diffusing into existing systems substituting existing
technologies (nuclear power, compact fluorescent light bulbs).
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Regime destabilisation as the flipside of energy transitions: Lessons from
the history of the British coal industry (1913-1997)

Bruno Turnheim™*, Frank W. Geels
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 Diffusion thresholds: what % constitutes a transition (5%, 10%,
25%, 509%)7?
« Co-evolution: one isolated technology or the seamless web
(e.g. mimicry plus rail and telegraph, oil and roads)?

100

Parcent

8 8 8§ 8 8 3 8 8
—

—-
o
]

Airways

: | i ] | N 1 L l ]
1800 1820 1840 1880 1830 1800 1920 1940 1950 1860 2000

Fig. 1. Growth of Infrastructures in the United States as a Percentage of their Maximum Network Size,

« Unit of analysis: big oil or smaller changes in ICEs, steam
engines on ships, oil lamps, oil heating boilers and furnaces?
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 We have seen at least five fast transitions in terms of energy
end-use and prime movers

« Examples of many rapid national-scale transitions in energy
supply also populate the historical record

Table 4
Owverview of rapid energy transitions,
Country Technology/fuel Market or sector Period of transition Number of years from  Approximate size (population
1 to 25% market share  affected in millions of people)
Sweden Energy-efficient ballasts Commercial buildings  1991-2000 7 23
China Improved cookstoves Rural households 1983-19498 g 5492
Indonesia Liguefied petrolenm gas stoves  Urban and rural 2007-2010 3 216
households
Brazil Flex-fuel vehicles Mew automobile sales  2004-2000 1 2
United States Air conditioning Urban and rural 1947 -1970 16 528
households
Kuwait Crude oil and electricity Matiomal energy supply  1946-1955 2 028
MNetherlands Matural gas Mational energy supply  1959-1971 10 115
France MNudlear electricity Electricity 1974-1982 11 728
Denmark Combined heat and power Electricity and heating  1976-1981 3 51
Canada Coal Electricity 2003-2014 11 13
{Ontario)?

4 The Ontario case study is the inverse, showing how guickly a province went from 25% coal supply to zero,
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of population size affected
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Figure designed by Gert Jan Kramer, used with permission
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Short communication

The pace of governed energy transitions: Agency, international @Cm,m
dynamics and the global Paris agreement accelerating
decarbonisation processes?

Florian Kern?*, Karoline S. Rogge "

 Historic energy transitions have not been consciously governed,
whereas today a wide variety of actors is engaged in active attempts to
govern the transition towards low carbon energy systems

 International innovation dynamics can work in favor of speeding up the
global low-carbon transition.

« The 2015 Paris agreement demonstrates a global commitment to move
towards a low carbon economy for the first time
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Phase-out policies include:

+ Control policies that reduce
emissions from specific technologies

or sectors.

Accelerating low-carbon 28" + Changing market rules that address
innovation: the role for Briefing 05 decarbonisation of a whole market,

phase-out policies

About the authors:

Dr Florian Kem is a Sc-.-rn::r Lecturer 4'r the

r of the Sussex Energy

Group. Contact FK SSEX. a0 UK

Dr Karoline Rogge is Lecturer in Energy
Policy Sustainability at the Science Policy

sector or system.

March 2017 » Reduced support (such as tax
breaks or subsidies) for high-carbon
technologies.

» Policies to ensure a balanced debate
that considers both new entrants and
incumbents (such as the creation of
new committees or networks).

About this briefing:

Innowvation and Energy Demand. Contact: This briefing is based on work carried out on
SSEN.ac.Uk f the Centre on Innovation and Energy
: -ﬁl Ht UP mnded End U~

on and Enerc's Demand. Contact:
SSEN.a0. LK
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Nordic Energy Technology
“Perspectives 2016

Cities, flexibility and pathways to carbon-neutrality

& norgdcn

Nordic Energy Research
Nordic Council of Ministers
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Rethinking transitions: electricity,

heat, and buildings

a. Top panel: Electricity generation
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a. Top panel: Buildings energy consumption, 2013 and 2050
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a. Top panel: by fuel source, 2010-2050
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Contestation, contingency, and justice in the Nordic low-carbon energy @tmm,k

transition

Benjamin K. Sovacool*"

Cumulative Nordic Investments for Decarbonization by Sector, 2016-2050.

Source: Modified from International Energy Agency and Nordic Energy Research, Nordic
Energy Technology Perspectives 2016 (Paris: OECD, 2016). Assumes the Carbon Neutral

Scenario.

Sector % (USD Billion)
Energy-related investments in buildings 326

Industry 103

Transport: vehicles 1.674
Transport: infrastructure 1,111

Power: generation 197

Power: infrastructure 151

Total 3,572

The total cost of the Nordic
transition is roughly $3.57 trillion
It requires an additional
investment of only $333 billion
This is less than 1% of
cumulative GDP over the period
If you monetize air pollution and
fuel savings, it tips the economic
equation firmly in favour of the
transition
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Global Oil Demand Growth — The End Is
Nigh
2égMarch 2013 Citi Research
Global Oil Demand Growth — The End Is Nigh
Figure 1. Global Oil Demand Projections:-mb/d Figure 2. Potential Natural Gas Substitution For Oil:-mbi/d
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Rethinking transitions: incumbency
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The energy transition is already
happening?

\ . Achieved | Anticipoted
Disruptive Trend i

Pre-2015% 2015 2030 2045
ERCOT PR
Residential PV solar Culifn'rnia HHLM i um' i $
A a
parity’ 2012 2013 HEE.
Amnual sales [GW] 051 Q.75 14 ¥ 40
Meay Virk
PV plus battery grid * + '
defection’ ,.:,T!;L al'i i Califarnia Califarnia T +
2022 —— — 2047
Electric vehicle 014 100k urits 2018 0.5 units 2025: 0.7m units sold in yr 2040 1.1m units sold
\ - : in yr {11% af 9.5m
penetration®* e sold in yr. 16 oF 8. 7m new car sales| mﬁ“";wnuﬂ
Gas-based

distributed BAG, MY, P& E: MDD
e

generation parity
with retail”
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penetration Iy, 5D, MS, AL T ME, MO, M&, Rl and VT

Smart Meter 7 million 50 million (43%] 133 million

. ' installed irstalled by 244 installed

installation®” S e
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Seiwoarg: ¥ IE; ® Telefanic <+ Residential

* Cniabdes multiple homewners to participate in the same metering systern and share the output from a single Facility that is not physically 4 Commerdal
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Shifts in business models and value

creation alongside technology

Increasing technical innovation

New battery chemistries
New solar PV technologies

V7,

&
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Synergistic solutions increasing
the value of renewables

Solar PV + battery storage
IT and storage for peak shaving

E O®

Data and internet of things
increasing integration

Sensors
Predictive software
Demand response automation

Innovative business models
Increasing customer bases

Analytics and prediction
Market assessment
Value beyond energy

Ce I

Innovative financing reducing cost
of capital

Third-party financing
Green bonds
YieldCos
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Decarbonisation as an interdisciplinary

challenge (policy mixes)

Towards demand-side solutions for mitigating
climate change

Research on climate change mitigation tends to focus on supply-side technology solutions. A better understanding

of demand-side solutions is missing. We propose a transdisciplinary approach to identify demand-side climate

solutions, investigate their mitigation potential, detail policy measures and assess their implications for well-being.

Felix Creutzig, Joyashree Roy, William F. Lamb, Inés M. L. Azevedo, Wandi Bruine de Bruin,
Holger Dalkmann, Oreane Y. Edelenbosch, Frank W. Geels, Arnulf Grubler, Cameron Hepburn,
Edgar G. Hertwich, Radhika Khosla, Linus Mattauch, Jan C. Minx, Anjali Ramakrishnan,
Narasimha D. Rao, Julia K. Steinberger, Massimo Tavoni, Diana Urge-Vorsatz and Elke U. Weber

Table 1| lllustrative ‘avoid-shift-improve' options in different sectors and services

Service Avoid

Shift

Improve

Centre on

Innovation
and Energy
Demand

Transport AccessibilityMobility Integrate transport and
land-use planningSmart
logistics TeleworkingCompact cities

Buildings Shelter Passive house or retrofit (avoiding
demand for heating/cooling)Change
temperature set-points

Manufactured ClothingAppliances Long-lasting fabric, appliances, sharing
products and economyEco-industrial parks, circular
services economy

Food Mutrition Calaories in line with daily needsFood

waste reduction

Mode shift from car to
cycling, walking, or public
transit

Heat pumps, district heating
and coolingCombined

heat and powerlnvertor air
conditioning

Shift to recycled materials,
low-carbon materials for
buildings and infrastructure

Shift from ruminant meat to
other protein sources where
approprate

Electric two-, three- and four-
wheelersEco-drivingElectric
vehiclesSmaller, light weight
vehicles

Condensing boilersincremental
insulation optionsEnergy-
efficient appliances

Use of low-carbon fabricsMNew
manufacturing processes and
equipment use

Reuse food wasteSmaller,
efficient fridgesHealthy fresh
food to replace processed food

Many options, such as urban form and infrastructures, are systemic and Influance several sectors simultaneously.
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Changing the source of pollution
Improved cooking devices

e Improves stoves without flues
e Improves stoves with flues

Alternative fuel-cooker

combinations

Briquettes and pellets

Kerosene

Liquefied petroleum gas

Biogas

Natural gas, producer gas

Solar cookers

Modern biofuels (e.g. ethanol,

plant oils)

e Electricity

Reduced need for fire

e Retained heat cooker (haybox)

e Efficient housing design and
construction

e Solar water heating

e  Pressure cooker

Improving the living environment
Improved ventilation

e Smoke hoods

e Eaves spaces

e Windows

Kitchen design and placement of

stove

e Kitchen separate from house
reduces exposure of family
(less so for cook)

e Stove at waist height reduces
direct exposure of the cook
leaning over fire

Modifying user behavior

Reduced exposure by changing

cooking practices

e Fuel drying

e Pot lids to conserve heat

e Food preparation to reduce
cooking time (e.g. soaking
beans)

e Good maintenance of stoves,
chimneys and other appliances

Reduced exposure by avoiding

smoke

e Keeping children away from
smoke (e.g. in another room if
available and safe to do so)




Decarbonisation as an interdisciplinary @C
challenge (multi-dimensionality) e

Transitions
are a multi-
scalar,
polycentric
process
They are co-
evolutionary
and also
temporally
dynamic

Foster innovations to take advantage of windows of opportunity
Internal and external forces pressure the existing system, which can realign around maturing innovations

Entry and exit of Learning,

new innovations, improvement,

trial and error support Window of opportunity
Niche- _Niche-innovation gains
innovations mtkemaldmomentum qnd
New technologies, R \ takes advantage of window

business models, of opportunity, triggering
behaviors \\ adjustments in existing
\ system

Existing
sociotechnical
systems

Industry, culture,
policy, science, user
preference, technology

Landscape developments
put pressure on existing
systems, creating window

Sociotechnical

of opportunity for niche
landscape innovations
Broader political,
economic,
demographic trends
Phase 1 Phase 2 Phase 3 Phase 4

Source: Geels, FW, BK Sovacool, T Schwanen, and S Sorrell. “Sociotechnical transitions for deep decarbonisation,”

Science 357 (6357) (September 22, 2017), pp. 1242-1244.



http://science.sciencemag.org/content/357/6357/1242
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Micro injustices Meso injustices Macroinjustices
Local pollution and waste Nuclear accidents Uranium mining and waste
Community health Disruption of other national transitions Unsafe nuclear exports
Property prices Higher national energy prices Metal and mineral inputs
Unequal household benefits Loss of national employment Flows of electronic waste
Traffic congestion Expansion of roads Exporting of dirty cars
Parking Undermining utility business models Pooroverseas labour conditions
Closure of local coal mines Bankruptcy of national firms Disruption of fossil fuel industry

Disruption of other transitions
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Decarbonisation as an interdisciplinary
challenge (energy justice)

Hurting vulnerable groups

Externalities

Unemployment

Unfair to taxpayers

Higher energy prices

Elitism

@EFrance @Germany @Grest Britain g MNorway

Sovacool, BK, A Hook, M Martiskainen, and LH Baker, “Decarbonisation and its discontents: A critical energy
justice perspective on four low-carbon transitions,” Climatic Change (in press, 2019)

Sovacool, BK., A Hook, M Martiskainen, and LLH Baker. “The whole systems energy injustice of four European
low-carbon transitions,” Global Environmental Change 58 (September, 2019), 101958, pp. 1-15.



https://www.sciencedirect.com/science/article/pii/S0959378018313281?via%3Dihub

Innovation

Interdisciplinary research nonetheless needs @Ct
Incentivized N\ Demand®

If you like it, fund it: public and private organizations should give a bigger slice
of funding to social scientists ($1-35 bias, even worse for inter-d work)

Collect social data: to reduce disciplinary bias, energy ministries, statistical
agencies and public utility commissions should focus more on energy
behaviour and demand, rather than just supply, and employ focus groups,
interviews, surveys, etc. to create rich, complex narratives

Focus on problems, not disciplines: University administrators should make
energy research more problem-oriented, including social perspectives, and
tweak promotion guidelines to account for trans-disciplinary approaches

Include others: researchers should do more to accommodate expertise and
data from laypersons, indigenous groups, community leaders and other non-
conventional participants, and reach across disciplines, and beyond Europe and
North America

Incentivize social science methods and concepts: journal editors can prioritize
interdisciplinary, inclusive, comparative mixed-methods research in their aims
and scope

Source: Sovacool, BK, SE Ryan, PC Stern, K Janda, G Rochlin, D Spreng, MJ Pasqualetti, H
Wilhite, L Lutzenhiser, “Integrating Social Science in Energy Research,” Energy Research & Social
Science 6 (March, 2015), pp. 95-99
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« Definitions abound: Whether an energy transition can
occur quickly or slowly can depend in great deal
about how it is defined, so always check sources,
data, assumptions, thresholds, coupling/scale/unit of
analysis, etc.

 The academy has no shortage of conceptual tools
grappling with transitions, but in some ways this is its
own quagmire
v Implies none or few have strong resonance with

scholars or puzzles?
v Or, reflects the true breadth of intellectual
scholarship?

All are useful, but all are also wrong?

MLP and social practice appear currently “hot”

AN
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Transitions require truly interdisciplinary collaborations
« By sector, e.g. avoid, shift, improve
« By training/expertise, e.g. cooking and fuel science, buildings,
behavior, gender studies
« By dimension, e.g. technology but also culture, users, markets,
discourses, power, etc.
« By discipline, e.g. science and social science with the arts and
humanities
Causes are complex: WW2 (France and Kuwait), rural famine
(China), 1970s oll crises (Denmark, Brazil), demand (AC in
USA)
Future transitions could be driven by active governance (phase-
outs), scarcity, and demand pressures, rather than supply,
markets, or abundance
The past need not be prologue; history can be instructive but
not necessarily predictive
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FACT AND FICTION IN

GLOBAL ENERGY POLICY

15 CONTENTIOUS QUESTIONS
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