Accepted Manuscript ‘.
P P Clegcper
ction

A dual narrative-modelling approach for evaluating socio-technical transitions in
electricity sectors

Enayat A. Moallemi, Lu Aye, Fjalar J. de Haan, John M. Webb

Pl S0959-6526(17)31289-1
DOI: 10.1016/j.jclepro.2017.06.118
Reference: JCLP 9868

To appearin:  Journal of Cleaner Production

Received Date: 5 April 2017
Revised Date: 31 May 2017
Accepted Date: 14 June 2017

Please cite this article as: Moallemi EA, Aye L, de Haan FJ, Webb JM, A dual narrative-modelling
approach for evaluating socio-technical transitions in electricity sectors, Journal of Cleaner Production
(2017), doi: 10.1016/j.jclepro.2017.06.118.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.jclepro.2017.06.118

A dual narrative-modelling approach for evaluating socio-technical
transitions in electricity sectors

Enayat A. Moallemi®’, Lu Aye?, Fjalar J. de Haan" 2 John M. Webb?

! Renewable Energy and Energy Efficiency Group, Department of Infrastructure Engineering,
The University of Melbourne, Victoria, Australia, 3010.

2 Melbourne School of Design & Melbourne Sustainable Society Institute, The University of
Melbourne, Victoria, Australia 3010.

3 Centre for Transformative Innovation, Faculty of Business and Law, Swinburne University of
Technology, Victoria, Australia, 3010.

*Corresponding author: emoallemi@student.unimelb.edu.au

Abstract: The sustainability transition of electricity sectors is a matter of competition
between multiple emerging renewable systems and dominant, established conventional
systems. These transitions are multi-dimensional and are featured with non-linear and
causal interactions between social, technical, economic and political components.
Understanding the dynamic of transitions, i.e. how transitions unfold, can inform effective
policy interventions. This paper aims to present a narrative-modelling approach to improve
the understanding and description of transition dynamics in electricity sectors. The central
ideas of the paper are: (1) the use of qualitative transition narratives helps to capture the
co-evolving nature of society and technology which are simplified in modelling approaches;
(2) narratives, with concepts from the sustainability transitions field, also guide the
development of a model structure; and (3) computational models, in return, reproduce the
complexity of transition dynamics, i.e. feedback loops, non-linearity, and time delays—the
features which are impracticable to analyse with transition narratives alone. We use the
historical transition of India’s electricity sector to demonstrate the implementation of our
proposed approach. First, an overview of the transition narratives is presented and the
model structure, developed based on the narratives, is explained. Then, it is argued how the
coupling of the narratives and model improves our understating of the positive impacts as
well as the side-effects of stable feed-in tariffs and accelerated depreciation on the
penetration levels of wind and solar electricity.

Keywords: System dynamics, Sustainability transitions, Renewable energy, Policy, India.



ISIf)rticles el Y 20 6La5 s 3l OISl ¥
Olpl (pawasd DYl gz 5o Ve 00 Az 5 ddes 36kl Ol ¥/
auass daz 3 Gl Gy V

Wi Ol3a 9 £aoge o I rals 9oy T 55 g OISl V/

s ,a Jol domieo ¥ O, 55l 0lsel v/

ol guae sla oLl Al b ,mml csls p oKl V7

N s ls 5l e i (560 sglils V7

Sl 5,:K8) Kiadigh o Sl (5300 0,00 b 25 ol Sleiiy ¥/


https://isiarticles.com/article/88389

