L of

Cleaner
ction

Accepted Manuscript

Business Models as Drivers of the Low Carbon Power System Transition: A Multi-
Level Perspective

Martin E. Wainstein, Adam G. Bumpus

Pl S0959-6526(16)00284-5
DOI: 10.1016/j.jclepro.2016.02.095
Reference: JCLP 6796

To appearin:  Journal of Cleaner Production

Received Date: 14 October 2015
Revised Date: 19 February 2016
Accepted Date: 21 February 2016

Please cite this article as: Wainstein ME, Bumpus AG, Business Models as Drivers of the Low Carbon
Power System Transition: A Multi-Level Perspective, Journal of Cleaner Production (2016), doi: 10.1016/
j-jclepro.2016.02.095.

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.2016.02.095

O©oO~NOOIRAWNE

OO0 OO AORADMDMDIMDIMDBIAMDREADREBRERDRNOWWWWWWWWWNNDNDNNNNNNNRERPERRPERPRPERPERERERERE
WNPFPOOO~NOUPRWNRPOOONOURARWNRPOOONOUORWNPFPOOONOURAWNRPRPOOO~NOUIAWNEO

Business M odels as Drivers of the Low Carbon Power System Transition: A Multi-L evel Perspective
Martin E. Wainsteit¥, Adam G. Bumpus®

* corresponding author: martin.wainstein@climaterey-college.org

L. Australian-German Climate & Energy College. SdhafcEarth Sciences. The University of Melbourneisialia
2. School of Geography, Faculty of Science. The Bty of Melbourne, Australia

5. Visiting Scholar, Bill Lane Center for the Ameagit West, Stanford University.

ABSTRACT

Decarbonising the electrical power system holdsitical role in climate change mitigation. Recemtvdlopments in
technology are helping change the current cenedliparadigm into one of integrated distributed rclemergy
resources. In spite of these developments, radiealsformation is not occurring at a speed to @ffely meet

environmental targets, mostly due to the incumhbmmbon lock-in trajectory. We argue that businessieh (BM)

innovation dynamics are key drivers in acceleratirgglow carbon power system transition, often afeg irrespective
of the underlying technology. We combine BM thewiiyh the multi-level perspective on sociotechnitahsitions to
present a useful framework to analyze this potet@asition. This paper presents the applicatibths framework
characterizing relevant BM dynamics of niche andime business actors, and supporting these witistilitive

examples. Particularly, we find that new actorthm distributed energy business are achieving madae by offering
financially innovative BMs that do not require umfit costs from customers. Higher penetrations néwable energy
sources in liberalized electricity markets are aleitizing the historical BM of large centralizedlities through erosion
of wholesale prices. Furthermore, a shift towardstributed and dynamic energy resources furtherlleiges

incumbents and might bring opportunities for BMsused on active customer participation and soaihlevcreation.
As these tendencies are expected to acceleratindvanalyses of BMs will have important relevaricefuture power
system transition research.

1. Introduction

The electrical power system holds a central rolméeting emission targets for climate change ntitigaIn order
to keep global mean temperature rise within PG-&lative to pre-industrial levels, as recommenbgdhe IPCC and
restated in the 2015 UNFCCC Paris Agreement (IP2@,3; UNFCCC, 2015), feasible energy transformation
pathways —developed with Integrative Assessment éidadrequire significant reduction in energy intgngi.e.
efficiency), a radical electrification of the engrgystem, and a fast decarbonisation of the etégtisector (Kriegler et
al., 2014; Rogelj et al., 2015). But consideringttélectricity corresponds to just 18% of totalrggeconsumption, and
67% of its primary source is fossil based (IEA, 20%his scenario requires a challenging technokdgand systemic
revolution in this sector. This shift is not ocdng at the speed required: wide scale renewableggniechnologies and
carbon-saving innovations have faced significasistance when attempting system-wide diffusion (Buset al.,
2014; Geels, 2014). Resistance comes from a conglexture of actors mostly centered around fdesilincumbent
firms that have been locked into sustaining carbmensive business models (BMs)(Dangerman and Bthdiler,
2013; Unruh, 2000).

Recent increases in electricity prices, reductiorenewable technology manufacturing costs, anemgorent clean
energy incentives, are, however, producing oppdarasnfor cleantech entrepreneurs and new BMs (f&last al.,
2014; Huijben and Verbong, 2013). The result iddygy increased incorporation of distributed energgources
(DER) such as photovoltaics, smart meters, statjobatteries and electric vehicles. DERs are hglgihange the
essential paradigm in the electricity sector ofustdalized nations, evolving from a traditionalu& chain to a more
complex participatory network (Klose et al., 201This tendency is expected to further accelerateoiming years
(Frei, 2008; Schleicher-Tappeser, 2012). Furtheemgince conventional utility BMs were not desigtedap the most
value from distributed renewable generation, they @& current locus of destabilization and thus erpentation,
innovation and emerging opportunities (eLAB, 20R&hter, 2012; Schoettl and Lehmann-Ortega, 2011b).

The dynamics in the transition between old and pewer system business models involves tensionseegtw
incumbent and new business actors, a centralizeize distributed technological paradigm, andcéesal shift from
a passive to an active user role in its value chaome industrialized nations with an ongoing epdrgnsition are
showing early signs worth noting. Large incumbetiities are forced to reconfigure their BM (Jeewdasagar, 2015;
Richter, 2013a) whilst new distributed energy cogtions are achieving financial scale with compatiBMs (Biello,
2014; Hess, 2013). In parallel, modern marketshasting BMs with increased customer participatiooth through
collective value creation through peer-to-peer (Paatforms (Andersson, 2013; Belk, 2014), and tigio socially
active initiatives such as grassroots innovatiams far-benefit firms (Hess, 2013; Seyfang et &14). Collectively,
these dynamics may present windows of opportunitiefestabilize the rigid foundations of the cutrearbon lock-in
and accelerate the inertia towards a low carbonep@ystem. This paper discusses the relevanceeeé thystemic
signals by considering BMs as a critical unit oflgsis, and provides specific illustrative exampiesa qualitative
characterization of these emerging tendencies.

This article adopts a sociotechnical framework iferanalysis. It recognizes the transformation meguin the
power sector does not only involve a change inneldgy, but at a system level shift in elementshsas user
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