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» Society matters for the Energiewende: Examples
» Conceptual work from transitions research
» Strategies for including society in energy models

> An example: a model of homeowners' insulation activity
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Phasing out nuclear energy
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Fukujima incident – Germany decides to phase out nuclear – different reaction from other European countries – reason: met societal struggle since 1970s – political struggle since green party became part of parliament and government
-> Value driven societal struggle affects energy system strongly through policy


Societal influence on the energy system
Controlling RE expansion
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Anteil erneuerbarer Energien am Bruttostromverbrauch bis 2014 und Zielkorridor bis 2025,
Quelle: ZSW nach Arbeitsgruppe Erneuerbare Energien-Statistik (AGEE-Stat)
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EEG decided by government and parliament has to adopt – bureaucratic monster (430p compared to 5p of EEG 2000) – effect will be control of RE expansion: regulation defines system development - all different interest groups to be considered + technical issues – two prominent debates: 1) local resistance to grid expansion causes delays - this raises concerns about grid stability – expansion of RE needs to be limited; i.e. combination of societal and technical issues – 2) renewable energy surcharge rises – discussion about who pays; equity
-> Local effects, values, struggles between societal groups lead to policy that shapes energy system
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The Multi-Level Perspective
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Increasing structuration
of activities in local practices
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Geels, F. “The multi-level perspective on sustainability transitions: Responses to seven criticisms®. EIST (2011)
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Transitions research has investigated long-term radical change in system such as energy system– came up with concepts and frameworks that also include role of society – most prominent one: MLP – I‘m pretty sure you have seen this – it is about co-evolution of levels and subsystems/regimes – several of which involve society
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...destabilizing regime rules,
technologies and practices...

...thereby creating a window
of opportunity for alternative
niche solutions to break through.

The stability of rules shaping the activities of local actors

7
1 o
et N
1._} Tk o 4
e '\-._\___!:--* {_,* T |
N —
User-producerdand | T -~
er-legitimatorsycreate v 7
technological and . —»
symbolic variety. [y o
AR

Vested interests |
——

—
- . -
T ~a | - |
— __* '-.*
r
s er' ¥
—

.--"--- --"---- N
|
bill'ze I|I I NI MEY
against the existing | e

regime, hollowing it c:ut f

(User-intermediariesylign various
actors whileQEer—cunsumersyreatively embed
new technologiesin their everyday practices.

The niche starts turning into a regime.

Mc:re and more@ser-consumers
switch over to the emerging
regime, with its re-defined
practices, thereby stabilizing it.
The transition is complete.

Start-up phase

Adapted from Schot, et al. (2016) “The roles of users in shaping transitions to new energy systems.“ Nature Energy 1(5)16054.

Acceleration phase

Time

Stabilization phase
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Schot et al. recently presented this typology (green) of different roles societal actors play – several of which we have seen in examples: user citizens to mobilize policically – NIMBY that resist locally – other roles, e.g. of course consumers 
-> there is conceptual work on to understand the role of society in energy transition -> but how to consider in modelling?


Energy modelling Wuppertal
Strategies to include the , social” Institut

Broad scope
(sectors, space, time)

Transition
theory based Adapted energy
models system models

Socio-technical @ Availability of formal
realism representations

(validity / trust)

_ Complexity and uncertainty ,
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Three aspects that in combination create challenge for energy modelling (broad scope (sectors, space, time) – currently, if we want to achieve all three we end up in this zone of high complexity and uncertainty. 
Three strategies we will all see today / tomorrow:
Transition theory based models: use high-level concepts from transitions theory, limited availability of formal representations
Adapted energy system models: use existing models and loosen some assumptions to achieve greater socio-technical realism
Partial models: deliberately reduce scope of analysis to make use of available social science / psychological theories and empirical data (typically: ABM): Challenge: aggregation of insights 


Partial model: background Wuppertal
German government — Climate protection scenarios Institut
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Goals of german government: reduce emissions
Different scenarios, main element in all reduction of energy demand
Insulation of existing building stock is important for that
Insulation rate has to increase – current policy not achieving the target 
Partial model but highly relevant question
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Agent-based modelling Wuppertal

Insulation of owner-occupied houses (walls) Institut
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Friege, J.; Holtz, G.; Chappin, E. J. L. (2016): Exploring Homeowners’ Insulation Activity. Journal of
Artificial Societies and Social Simulation 19(1). / Friege (submitted).
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Agent based model on insulation of owner-occupied houses – Based on literature review and online survey (N about 200) – theoretcial model: renovation occasion, almost always combination of insulation with renovation (maintenance work, children grow out additonal space in attic – in model based on situational factors – decision then between insulation and renovation only – decision making influenced by social network, this homophily+space, based on social impact theory -  
-> model has been set up based on social science insights and empirical data and hopefully brings some better insights how to design effective policy

Two regression models: for first year and years thereafter
Attitude: two weibull distributions: for those who have renovated and those who have not.
Determining factors: age, condition of wall, attitude) – based on regression analysis
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ABM of insulation of owner-occupied houses Wuppertal
Simulation results Institut

Massive information campaign ‘
Attitude set to maximum for most agents

new house without wall insulation

Obligation to insulate walls @
Wall has to be insulated if moving to @

100 simulation runs, 10 year averages


Presenter
Presentation Notes
Two examples of simulation results.
Calibrated with data from city of Bottrop
Information based policy will likely not do the job (based on this model)
Obligation would do much better (but difficult to argue for)
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Integrating and scaling up partial models

Availability of
Socio-technical Partial models formal
realism representations
(validity / trust)

Demand over time
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Virtual quarters / city
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Aggregation of results of partial models in order to increase scope
Different technologies
Different actor types
Co-diffusion -> Energy demand over time
Simplifications needed, but based on data and social science understanding of issue
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> ,The social“ is important for understanding transition dynamics of the energy
system

> ,The social“ includes a variety of actors‘ and roles

» Agent-based, partial models are one strategy to achieve socio-technical realism of
energy models
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