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ABSTRACT

The energy transition forces energy companies to rethink their stratdgattionally,
electricity companietiavederived their legitimacy from public service and granting society
access to electricityThis was shaped with large production units, adisied networks and
stable regulatory frameork. However, this legitimacy is no longtaken for grantedenergy
transition offersdecentralisedechnologies, peer to peer transactamd selfconsumption
possibilitieswhich altogethercould lead tcelecticity marketswithout electricity companies

To remain legitimateglectricity companieareadaping to energy transitiorandevolutionin

their discourse is part of it.

Thisstrategyresearciprojectlooks at howlegitimacy changes in the discourse of utilitiesler
thestress fromenergy transition. By stuttyg CSR repor overthe lastl5 years and acros21
companiesmostly Europan and American statisticaldiscourse analysis shows evolution in

the vocabulanand variation across compani&solution in the discourse testifies change in

mix of energy sourceinto more renewableas could be expected when studying strategy of
utilities. Emergence of concepsaich asenergy transition, clean power or carbon foiit,

shows how vocabulary changes and integrates new threats and opportunities. This move is
heterogeneousas each companyrogressen its own path. But there is an increasing
convergence aftethe Paris AgreementWhile utilities relied yesterdayon a cognitive
legitimacystrongly tedto theirtraditional roletodayit has changed into different types. Some
companies now root their legitimacy purely on business transactions. Others insist on moral
aspects, including respect of legislation andcstiBut all companies studiedevelop new

discourse taffirm their legitimacyandtheir commitment to energy transition.
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INTRODUCTION

AThen you should say
the March Hare went on. "l do," Alice hastily replied;
"at least-at least | mean what | sathat's the same thing, you know."

"Not the same thing a bit!" said the Hatter.

W

"You might just as well say that "1 see wh

Lewis Carroll

If carbon is associated tibe, present in all living being, carbon dioxide has turned negatively
into a major causef global warmingThis translatedto objectives to reduce carbon, capture
and store carbon, limit carbon footprint at country or company level, sometimes even for
individuals.

So, wherBP, SHELL andTOTAL announcedh February, April and May 202Beir objective

to become carbeneutral by 2050, do thegally mean a shift out of hydrocarbevhen using
suchsimple wordggreenwashings commitment)?Or do they sayn a nutshell what strategy

they mean to pursustraightforwardvs elusive communicatiof?)

Targeting to become carbaoreutral does not seem to be a way to increase profit in the short
term, but a necessary strategic move to remain legitimate on the snengyby taking action

against global warming. But ways to reach this neutrality can be numerous: discontinuing

carbon emitting activities, devel oping othe

original solution to become carboeutral in human source could be plaing trees when

people join the company to compensate human body carbon dioxide emission, making sure that
trees grow accordingly, up to potentialtjhopping them off when employees retifiéhis
deliberately oriented example illustratgbat a "cynical” approach to carbon neutrality might

look like ...

Such announcementewards lowcarbonare not changing strategies of energy companies
overnight. But they mark either a tipping point or at least a horizon to follow.

The energyector searches new strategies to adapt to lower carbon economy, and this takes also
to coin new concepts. The power of words in a world of power production is embodied in
formula @ameuficalbom 20500 which are both a
communicate about it.

If strategies are translated into words, meaning is revealed in how they are associated together.

Studying movement in power plants for example, has nothing to do with « the power of



mo v e ment (Danwinpll8&lyit shews at a glance that a word is not a discourse, and a
discoursas not an implemented strategy.

This researcliollows different paths, roads and meadows in strategies, energy transitions and
meaning on words, towards understanding of how legitimacy changes in the discourse of
utilities. If the outcome appears linear, it was achieved in several iterations of rd&arate

Ven, 2007) And for each iteration the question of where to start from had to be revisited
(Dumez, 2016)

The first part of this researdtarts in energy transition studies. In the energy sector, energy
transition is getting more and more momentum and eats legitimacy off electricity companies.
We look at companies taken from an institutional point of view; in the energy sector and more
spedfically utilities companies in the production and distribution of electricity. What are the
risks in losing legitimacy for a utility? It can be decrease in business, lower acceptability of
power plants in the landscape, and customers opting for newcontbes electricity market
leaving assets and fixed costs to the incumbent. The subject here is to look at legitimacy claimed
by utilities in their corporate communication. With all changes incurred from energy transition,
how legitimacy changes in the disgse of utilities?

A second part is dedicated to theory witheasociation betweegrditimacy and energy. Studies

on legitimacy explore how organisations gain, maintain or repgButhman, 1995)in a
symmetrical way, building large electricigroductionunits, then maintaing their level of
service, and last facing arrival of independent producers andmsetimption of electricity are
examples of these three phagegloring the intersection of three research streams, legitimacy,
energy and discourse analysisates a mdel forhow energycompaniecommunicate as they
becomeconfronted to loss in legitimaci hypothesis at this stage would be that all companies
align their discourse into energy transition, or on a different direction that each one pursues
differently, pragmaticmoral or cognitive legitimacy

The third part covers methodology and choice of statistical text analysis as research design. The
choiceof discourse analysis method allows a longitudinal dimension as well as differences
between companies selectedr@orate Social Responsibilitgports are taken as primary data

into statistical textanalysis software. A totalorpus of 9.5 million words made of 29 CSR

reports is studied with statistical analysis tool TXM and wihtent analysid~or each of the

12 utilities in the sample it can represent up to 15 years evolution.

Statistical text analysis and content analysis are deseloppart four, they show a series of
dimension in the discourse, including evolution over the period and variation across all

companies studied. If clear patterns emerge, and pressure of carbon reduction, sustainability



emerge, then takes on in CSR rdjmgy, there is not one single move for all companies. Some
companies are moving faster. Some stay on a steady path, while others take new directions. The
types of legitimacy observed in discourses demonstrate how much utilities are converging or
diverging.An illustration onFigurel takes all GR repors year by year and plot them against
energy sources. The lexical trajectory is passing through oil, gas, coal intmuatelr, hydro,

wind and into solar. It is not physically replacing one by the other, but proximity of the discourse

speeding up into renewable energy.

correspondance analysis factorial plane on energy sources

e |nuclear

I3 ° -
o 2013 hydro @ 2016
) ®
Q0,5 -0,4 -03 -0,2 01 0 01 0,2 0,3
= e 2011 @ 2010 2017
2006 @ 2012 2018
) e
2007
:

Axis 1(63,62%)

Figure 1 lexical proximity of years and energy sources
(produced with software TXM, correspondence analysison energy sources lemmas



PART WHY ENERGY TRANSITION IS A GAME CHROEHRERGY COMPANIES?

This research isbout energy transition and its impacts on energy companies. In the past,
several energy transitions happened, from woodfuel to the various energies we know today. But
challenges from climate change, global warmiaggd keeping the world within +2°C have
unprecedented dimensions.

Energy transitions are analysiedm threeangles The frst one concentrates on an explanatory
framework showing why the energy landscape is difficult to predict and lessons from past
changesThe £cond one presents challenges different stakeholderd’he hird one deals

with path dependency and whether a peatarbon emissiaicouldbe in sight.

From the big energy scene, this researghragressings followsfirst, energy transition what

is itall abou® Then pesenationan planatory frane, theMulti-Level Perspectiverhird point

will be how stakeholders are embarked on transitiéourth one is @scribing @ths, path
dependencyandways forward in energy In a ifth step we chose level of analysidor this

researcho finally build theresearch question

This first part starts in the landscape of energy transition and managementAs
international reports on greenhouse gases released one after anotheompanies are
increasingly confrontedvith energy transition question§.he chiselling of our research
guestionfollows Van de Ven(2007)ci ti ng A good research ques
di |l emmas, subvert obvious or canonjBeuadr, tr utt
(1996 p127.

In this problem formulation step highlightedrigure2 below,we will move from the big issue

on energysceneo formulation ofourresearch question.

Model

Solution Theory

Reality

Figure 2 Situating problem formulation, adapted fromVan de Ven(2007)



This research steps includegifine the big issue at stake, then information needed to ground

the problem in reality. This will be the basis for elaborating a good research question at the end

of this part.

Energy companies face increasing opposition and mistrust, while new solutions emerge for
customer to bypass them. It raises the question how they should change to remain legitimate
for their cust omer s Tonarbvadovethesstodecof rasearcleertgkd oy e e s
the Kyoto Protocol as tentative starting point. For the scope of companies, we select electrical
companies, considered as institutions. We do not go one level down at how managers decide
and implement energy changes; noladmgher level how energy sector adapts differently than
automotive sector, or chemical producers for example. Change is studied by looking at how the

strategy is declared over time.

1.1. ARE UTILITIESTILLLEGITIMATE BY ESSENCE

Energy andegitimacy have one common point, they meet in companies called utilities. Is
distribution of electricity any different than water or gas? What makes the legitimacy of this
service? And could we do without paying electricity bills to a national companiyregine

another model?

At first glance,production and distribution of electricity can be named utility company.

And public utilities, through several definitions, contain key elements linked with legitimacy.
We show that electricity shares some elemeaftsitilities, and not others. And along the
production and value creation process, it is also debatable.

We can at least name three definition from dictionaries

A business organization (such as an electric company) performing a public service and subject
to special governmental regulation, in Merriam Webster,

A service that is used by the public, such as an electricity or gas supply or a train service:
supply of gas, electricity, water, or telephone service to homes and businesses, or a business
that sypplies such services, in Cambridge dictionary

Services provided by the government or state, such as the supply of electricity and gas, or the
train network, in Collins

Undertheo same public utilitieso entry, intwhaer e ar

scope it covers. In the goods or services covered, three main common features are dense
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network up to each household, large costs to deploy the service, obligation to serve everyone
who asks for it. In the various definitions above, it is notffadently applicable. It is very

much the case for water, for access to electricity. It is also the case for those asking for access
to gas andtelephone. But it does not necessarily apply to train service. These variations trigger
the questiorof what sc@e of supply caovera public utility. An example with telephone is

the switch from fixed network where everyone relied on access to the central utility, to a largely
open cell phone not requesting same investments.

The ope of public utilities can ber@duct and or service. The largest definition includes
produce the good, transport it and distribute to every household, invoice the queanritse

the quality delivered, then look after assets for maintenance, repair, and modernization. In the
definitions above, first dictionary Merriam Webster only focuses on regulatory frame; this is
operated by the rules, whatever boundaries of product or services specified in government
regulation. For the second dictionary, Cambridge, it is a service, but alstesslome product
supply. And for Collins dictionary it is a service, but examples cited look more like products.

It shows that the main focus of utilities is avfeghe servics, on the delivery to final end user

of water, electricity, gas, etc. What wetain here is that the manufacturing (collecting water
springs up to reservoir of drinkable water) is not necessary part of utility nor the transportation.
This has been a justification in electricity to separate production from distribution.

Electricity networks have three characteristics which make them indispensiabdst of
developing networks is so high that users agree to go with one single supplighen
electricity distributor has an obligation to serve anyone who asks for it, sib thaheonly

point of contact. Last, definition and calculation of price is a complex mechanism where
individuals consumer do not necessary bear the cost of their connexion to the grid.

We take these three characteristics one by one, supposing, for the mowteatedtricity
includes supply of energy source, transformation into electricity, transportation to consumers
and distribution.

Network is the essence of electricity system; the fact that we need generation, transportation
and distribution suggests thaey always come together to make a legitimate entity. Networks
have developed centralizing electricity generation, in the form of power plants, or hydraulic
dams, or renewable fields; and with coordination of transportation and distribution with high
voltage, and low voltage lines. From a consumer point of view, electricity supply can be viewed
as a common. Citizens and companies feel part of the system, whether asmoecs, ce

users, or caesponsible.
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Fr om t h esppintaf dawgcekectridity teds to be a subtle supply demand management,
with yearly, monthly, daily, hourly fluctuations of demand, and a mix of energy sources to adapt
with seconds to variations.

This is questioned by renewable energies. Producing electricity on roofs or close to
consumptions places does not require complex networks, and this is even more the case when
storage of electricity becomes feasible.

The obligation of service is the next cornerstone of legitimacAs everybody needs access

to electricity service, it getsration of general interest. If we take a parallel between gasoline
and electricity, instead of having a hypothetic network a service station for each village, with
everyone pulling over for refuelling, supply of electricity appears as pushing into each
comnsumer point. Only by switching off is the delivery suspended. Further aspect of obligation
of service is obligation to connect the grid to every point of consumption asking for it, even
remote, isolated, difficult to access. This often goes hand in haméheliuding in authorization
process of building new houses some conditions on electricity supply.

This also is questioned by renewable energies. A few wind turbines can cover needs on an
island, a few solar panels the needs of a few houses on top afraaino Coupled with some
electricity storage in batteries it could replace obligation to connect to a national grid.

Price mechanism is the third element that builds legitimacyf electricity distribution. If
selling prices were quoted on a local baisse located close to a hydropower dam or a power
plant would pay a low price, when remote customer would pay significant transportation and
distribution fee.

Definition of price of product and or services is often a complex process, taking into account
guantity from small households to large industrial sites, distance from generation site and
delivery point. But also taking into account all other cost of electricity, and costs of
transportation. This makes the price appear different than a buyer ard-aallionship, and

more like a legitimate value of the service discussed and agreed betwesor stiiees, public
opinion and direct parties in the transaction.

But here also legitimacy is questioned by renewable energies and energy transition. Self
consumption of individuals or small communities can be done without buying from the grid.
What could be the price of residual power, maybe -180%86, on top of what is seffroduced

and selfconsumed? And determining how to price episodic use of the netwerks many
guestionsis it a priceat marginal cost, at average cost of building and maintaining installations?

Or is it ahigher price of access to infrastructure, or reservation of capacity at all

12



Why not making utilities fully dispensable? Legitimacy was obvious for electricity
companies, because no one could design, build and operate an efficient electricity network.
With energy transition, no one is becoming any caredo it Design can be a few solar panel

and connexion for an individual household. Build could be an industrial company using its
skills to develop biomass or maybe burning waste into heat. Operate could be a community
using peer to peer technologies to balance supply and demand. Data cdited¢he quantities

and parameters, blockchain for invoicing, there is no longer need for a utility to step in. We

could consider that this scheme makes electricity company redundant.

1.2. BNERGY TRANSITIOMSHAT IS IT ALL ABORT

This researchiocuses on th meaning of words, and how the meaning is construBiefdre
studying strategy wanderings of energy companiesfitdtestep discusses what is an energy
transition, or energy transiti¢g). The second point will be tdraw some comparison from
history and insights from literature. But the comparison falls short as the third section show
how the landscape is reshaped with global warming.

1.2.1.From energy of words to words of energy, Energiewende and energy transition

What is energytransition? By reading this expression everywhere, it tends\é@an a world

we departed fronCO intensive, polluting into a new energy world, environmentally friendly.

It is not as straightforward as that.shknple starting point is to usdefinitions from energy

agencies: first, ahgterm structural change emergy systenfiVorld Energy Council. 2014.

Global Energy Transitiom. The £cond one is more specific on energy sourdes.energy

transition is a pathay toward transformation of the global energy sector from tbssiéd to

zeracarbon by the second half of this centyfgternational Renewable Agency, IRENA).

More than looking at an initial stage and a final stage in energy, energy transitiorers bett
described by the path, the process of changing, and by the steps taken. That is the meaning of
OEner gi ewe n dieed at the Jery start @frdiscussian on energy transition (Krause,

1982). Interestingly, in the emergence of this concept, thetvery | e A Ener gi ewend
und Urano, was focusing on the roadmap for G
but it did not mention coal, nor any renewable sources. There was no fo€l(3,0but on

country independencyhe cefinition of this energy transition is linked to what can be found

13



nationally, coal and lignite,sapposed to importation with risk on price, oil and gas. And it is

also linked to acceptability with massive opposition to nuclear in then88srmany.

Looking atitfromt oday és perspecti ve, e ne CQyootgrintbtansi ti
renewable energy, energy efficiency and how companies ddagatademic journals, energy
transition is used in physi c-sxtendedHig mclusldsr vy , e
energy policy, energy economics, journapbiysical chemistry, journal of cleaner producjion

At the crossroads of these domains, we can ©
dependent on one or a series of energy sources and technologies ttohaFouquet &
Pearson,2012) or in a more condensed definia.ion fc
(Grubler, 2012)

In this research we will keep this opended process that include actions to switch, change...

But we will leave open what kind of emmbints it could lead to. It could be a zeararbon

emission context, or a limitation below 2°C warming, or many other possibilities.

Words matters, for examplefic| eando vs A a.flf2018 U8 bdmaistratione a n 0
issued anew act AAf f oardiaypd ei Cd leeach tEen Envi r onmen
replacing the fAClean Power Plano from previc
Trump administration and before Obama administration developed plans for climate change,
greenhouse gas emissions armbgl warming. Bua ddi ng fAaf f ordabl ed cha
the directionClean Power Plan was enhancing new energies, with a focus on solar power, wind
onshoreenergy a strong push to develop offshore wind east coast and west coast, with fixed
foundation or future floating foundations. It was around innovation and different energies
summari zed as ficl eano.

On the opposite, by si ng #fAaffordabled the new admini st
painless for American because it will be cheap. It is shimgieasy to achieve because it is not
unaffordable. It changes from previous regulations that were too expensive and just not
affordabl e. Anot her way to read it is to th
solutions more complex to put in placeaybe further reduction of coal power plants emission,

Nox, Sai s more affordable than developing float.i
cleand is also setting priorities on the sho
The content ofite act is stressing priorities on improving current production means.#irst

improving the heat rate of coal power plants, with better coal burning bringing a higher
conversion into energy. Secgndy enhancingCO; reduction of existing asse@nd by

developing carbon capture into the ground for example. Whereas in 2008 clean power plan was
focussing on developing new fuels: wind both onshore and offshore on the east coast and the

14



west coast, large developmentofsar power parksé And devel
markets in order to set a price of carbon as a signal in favour of emission reduction.

This short analysisof communicabn on energy transition shows paths of changéher
adaping to energy constraig, which means remain affordable, insist on economics. Or
adopting energy transition as new fuel for ideas and business opporfimsigton innovation,

new services, new markets.

1.2.2. Has any comparable transition happened before?

This ction presestelementary bricks of energy transitions and explain how it represents a
chang of model in energy.

Addition vs substitution , and how it contributed to growth. Energy use has been rising for

a very long time Adding energy production and consumption has a long thread in history.
According to FouquetFouquet, 2010ijt can be traced back to middle age. Since then, there

has only been additionahergy found or transformed: coal, oil, gas, hydraulic, nuclear, up to

present one, but surely not the ldagure 3 below showsvhen and at what pace each new

energysource was used.

14,000 -

12,000 1 Nuclear
'_'E 10,000 Renewables
-
% Transition to
% 8,000 A Natural Gas
=
g 6,000 1
2
g
Z 4,000 1 Transition
= to Qil

2.000 - Transition
’ to Coal
Woodfuel

0
1800 1820 1840 1860 1880 1900 1920 1940 1960 1980 2000

Figure 3 Global energy consumption and transitions, 1802010
(Fouquet & Pearson, 2012titing Fouquet (2009)

15

opm



It is striking to see how each new energy comes with its use and production without replacing
previous ones: as simple example car running on gasoline did not replace lighting houses. There
are ofcourse counterexampehere some fuels become less used in absolute or relative values.
Wood fuel is the clearer, with disappearing of burning wood fuel directly for heating and private
use. But even here, innovation in production and in use permitster fwvood pellet as new

form of wood fuel, and local solutions to use by products of forest exploitation. These new
niches, with local access to forest, or temporary excess of wood material question again the
possibilities in the socitechnical regime oénergy.

In a context of energy addition, energy companies built their legitimacy on skills to manage
bigger and bigger projects. Challenges were monitoring of capital expenditure, time and quality
control. Parallel to construction of more production céjeecis the structuring of distribution
network. Key to legitimacy lied in speed of construction, then availability and reliability in
exploitation. As markets were more or less dedicated by country, actors could not choose
between several suppliers amitp was a result of calculation, more than negotiation.

Changes in energy system have been more imdition than substitution. The second
mechanism by whiclenergy landscape charsge i s substitution of on
one(Smil, 2018)Why is it that inFigure 3 above there is so much addition and so little
substitution? In fact, nobody wants to do it: it is painful, then it is costly, and finally brings no
value. For a electricity producer it is the same set of issues. When an asset is running smoothly,
at low cost, and generating reasonable revenues, why change? Because it is a key component
of energy transition.

First, substitution of one energy (here we assume dmaBnother one is hurting (here we
assume wind energdypr our demonstration What to do with current assets which run fine?
Between closing and dismantling, putting idle for temporary case, selling to a potential
competitor on the same market, many fectmtervene. New energy means new sites, new
technologies to master, new constraints on building, operating, and integration in the electric
network. And the change itself is a question; it requires different mindset of employees, possibly
customers,sharh ol der séquestion of acceptability of
the company and to external parties.

As forsecondssue of substitution, it is costly. Whether we look at types of costs piling up from
closing assets, and open new onesf @rei look in comparative values by MW, or compare
energies one to one. And pricing of these costs can be uncertain. Dismantling coal power plant
in our example can be limited production losses. Or it can be decommissioning and scrapping
materials. But mayd some soil remediation is also reqd. That together with how long it

16
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will take create uncertainty on the energy substituted. As for the new energy, contingency
during construction phase can be added to risk of new technology. Even with good commercial
clauses, operation of the new energy might be under estimate

Third, substitutionin favour ofa new energy is valueless. When the project consists in time and
money to generate the same electrons, it generates no apparent heligan issue for value
creation of companies for the earnings; but it is also an issue for convincing internal and external
parties. Hence substitution idardproject to sell.

How could substitution become economically attractive? To overcomeudtifs just
mentioned, there can be incentives for substitution or constraints forcing to do it, or both
incentives and constrainté/e give here one example of each. Incentive can be that national
state offers a fixed tariff, or feed in tarifbhich guaranteesn the long run a premiuns other

energy sources.

Constraint can be regulation to ban coal power plaithin a number of years. Here operators
have no choice but to plan the conversion. It is either shut down, diseemiléaks losses,

or alsooperators wouldbuild new energy capacity to recover some revenues. And association
of incentive and constrairtould be a regulatory package that both fosters renewable energy
and restricts use of fossil fuel power plants. Another exaise the creation of a carbon
market where operators, not only electricity production, gets some carbon cert{fikatd®e
European Union Emissions Trading SystenETS since 2005)If they emit more than their
certificate over one year, mechanism is a constraint with the obligation to purchase carbon
permit from others, we are in the constraint and penaltyop#iie systm But if they emit less

than their total certificate, this excess can be sold on the market, this is the incentive side of the
mechanism.

Challenges of additionor substitution depend on geographyAddition and substitution are
entangled, but they appear differently in different countries. In most developed countries the
main trend $ energy substitution rather than additidris is quite a different perspective in

fast growing countries such as @aior South Africa. Increase fuel consumption has been
dominating changes from 1700 to recent yg&esarson & Foxon, 2012; van de Ven & Fouquet,
2017) Progressively we mowe substitution by newenergy and energy efficiency.

Geography plays a large role. In Europe or North Ameriba,tipping point of total
consumption starting to decrease might be already behind or just ahead, reshaping the world of
energy. Nevertheless, in many countries thesn open debate if energy demand will remain

flat, increase marginally or decrease.
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Next argument in energy transition discusses speed of change, and whether there is one
transition, or in the contrary sevetansitions.

A much higher geed of changehan any time beforecan be expectedSpeed of transition

and importance of prices are key elements to describe energy trangtbosiet, 2016)The

speed of transformation and dissemination is not easyetsure, and it will be kept for the end

of this section. On the contrary comparing diffusion of one technology with another one is
easier.

In the past, development of energy transitions ¢gikausion of coal then oil have been very
progressive. Transitiofrom wood fuel to coal is estimated at 130 years, and coal to oil at 80
years(Grubler, 2012)Here it is important to define how this transition isasured, since the

rate of replacement and addition of use varies, and previous usage still marginally remains. For
next transitions we could anticipate that installed base slows down the transition. And the
tendency to follow previous developments cregih dependency. It seems that it is not the
case. Solar energy started around 1958 with satellite Vangard. This makes 60 years since then,
but it is difficult to measure as we are somewhere in the middle of its deployment. Wind energy
dates more than 3gears if we exclude wind mills across Europe until t@ntury.But as
Armulf Gr u b | e r atgs oftchmnge are skidw, but not alwaiGrubler, 2012)

Speed of change and speed of price chang&peed of change is favoured by a sharp cost
curve. Learning curve of new technologiesusually a sharp decrease, but in the case of
renewable energy the fast ride aldhglearning curve is steadifigure4 shows economies of

scale in the case of phototait cells production.
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Each vertical bar is a doubling of capacity installed, each colour a differerdata source

Together with low cost curve, the time to complete renewable projeatiparativelyshortto

other energiedA typical wind farm takes 1 year of installation, compared to 2 years for a gas
power plant, 5 years for a coal power plant or 10 years for a nuclear power plant. With low cost
technology and easy to deploy, it triggers a fast transition. But at diffggeatisgdepending

on energies, wind, solar, &tl geothermalor biomasg there will be many different learning
curves with open end success

On the other side, pace of transformation is linked to the speed of adaptation by companies or
by electricity netvorks. To a large extent, cost curve is going down rapidly because there is a
steady adoption and many projects start on the assumption that cost will keep going down. This
cycle is fuelled to large part by secured energy tariffs, where electricity issalgremium
compared to markets. When selling price of electricity go down towards market price, it
changes the speed of new projects and new energy adoption.

In hiscautionary talegGrubler, 2012)express concerns @m energy transition that would be

At oo fast, t o oSorhei ygars daterdwe toaold sayethat tiaysition to renewable
energy is slow in some countries, marginal in others, significant only in few placesot

that big when investment in renewable @ompared to investment in fossil energy year by
year.As for too early, some voices would ratimarme the transition too late or just in time.

Figure5 shows past and future installation trends for renewableggnespecially solar (in
orange) and wind (in green) among other energies. The exponential pattern followed is clear
for the past cur ve,; and two scenarios of | E
Asustainabl e devel op ntkerhowiastbig, eanlyiirdrulf Gralde® s s h o w

expression remains a valid question.
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Figure 5 World global power generation capacity since200Q with forecast up to 2040,
World Energy Outlook (IEA, 2019) p266

Is history teaching us anything?
It is not the first time that there is a change in energy solinege have been several energy transitions
in the past that can provide a frame for current transition from exhaustible resource to renewable. Taking
examples from the literature on history of past energy transitions, a first significant one has been from
wood fuel to coal and steam, with estimated beginning in 1850 up to 1910 with the start of transition to
oil (Fouquet & Pearson, 2012Jjhis transition was a sharp increase in energy usage. In this case|we see
a) a progressive change in techmylof burning fuels b) a complete shift in resource used c¢) change in
usage opening large growth. We can compare with our current challenges of a) abrupt change in
technologies b) competition between exhaustible resources and renewable resources kel wim
c¢) declining use in some countries with a focus on energy efficiency and increasing use in other fast
developing countries.
The secon@xample is the transition from coal to oil, which can be estimated from 1910 to 1970 Some
authors even date a tentative end of transition to oil, and define a next transition into natural gas since
the 70s (Fouquet 2011). This transition was both aeaser of energy use and a replacement depending
on different usages. Usages can be differentiated into replacement only, addition only, and mix of
replacement and addition. As an exampieeplacement only we have household heating; in fully hew
sectors w have automobile or air transportation, and last a mix of replacement and addition cpuld be
electricity production out of coal boiler, or gas turbine, both creating steam transformed into eletricity.
These changes happened not only with technology ifiusy with marketing creating new products
(starting with oil lamp, up to petrochemical and plastics). Compared with the previous example we see
a) complete shift of technologies with refineries and engines b) shift in resource with logistics questions
where to find oil and how to transport it ¢) mixed change in usage with some replacement and some

addition.

Progressive changeis gaining momentum and reaching a point of urgency. Energy
transitionhas been very progressively taken into account, at lepsbiit opinion and in many
companies. Press analysis on Kyoto Protocol in USA and (Bdgsi, 2010)llustrates a
contrast betweelnl &Ji8Ap we s dintie d ,#hatisoreparedte and
Italy, country home of the authorgefieral words indicating natural calamity, nominatod
concr et e.Theredsindt a& tinet ttime a sense of urgency to act, more a confuse threat to
be dealt at country level. Betwetre Kyoto Protocol1997 andhe ParisAgreement at COP21

2015, there has been considerable change.
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Here is an example from the American utility Duke Energy, which will be studied in the

company selection of this research. Back in 2006 the company was overcautious about carbon

footprintt i Duke Energy is committed t o erdtiervvdath opi ng

fewer emissions, including the greenhouse (¢:

Energy CSR 2006 report p 1). Even the link from carbon to global warming is not appearing as
central. The path taken up to 2018 for Duke Energy is putow-carbon at the centre of
priorities fiWebre | ooking at ways to accel e
itéds right for our customer s, o-carbondubureme ni t i
all want requires a delicate balancirgd with no onesizefits-all solution, as it must be safe,
reliable and affordable for al/ customers r
2018 report p2)

In this short examplet is clear howenergy transition changed into a stringent pryotitused

to be a question of adaptation, to evolving legislation, and econohhisscompany has been

studied in literature for the importance of coal in the electricity production mix, especially in
rhetoric for defending their production n{RRatala et al2019) These authorsite DukeEnergy
in2010ieme woul d | i ke to turn away from coal C
powers mostiaofd hmadif aoidedesgynmeeds. mdianahasinwre than 110
years of recoverable coaserves. We simply cannot turn our back on this abundant, relatively
low-cost fuel resour@e This plea for coal can be compared with lowarbon future advertised

in 2018

1.2.3. Radical changes blowing up the energy scene

After discussing the quantity, whether addition or substitution, and the price elements; before
presenting innovation and change in technologies, which will be presented in section 1.2
explanatory frame, some other features on the energy scenerdemne major changes:

trend into energy centralisation is now challenged by decentralised production ; energy
regulation that ensured long term vision are challenged by burgeoning offers and needs.
Decentralization is challengingthe central market design Centralising electricity networks

was a safe and comfortable way to aggregate demand, plan supply and prepare an emergency
response when needed. Why is it no longer the case? Because many small wind or solar
production sites come into the national grid. Tdhianges geography and quantity of electricity

injected in the grid. The result is an unpredictable network, and geography of the landscape
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influenced not only inland, but also with offshore potential (fixed bottom offshore wind farm,
progressively floatig offshore wind, and tests on floating solar power)

The long and stable process of centralising electricity networks had many advdhtagesed

on large production units, with carefully thought location. This allows a network directly into
main consmption areas, and high voltage line to balance supply and demand between areas.
Next level isinterconnecting with neltbouring countries, opening possibilities of export and
import, but also increasysecurity in case of shutdown of some power plé&ase of benefits
included economic optimum of the network, no redundancy of network, best allocation of
investments. One of the underlying assumgiera coordinated planning of future demand to

continue this allocation.

There is a powerful shift fromeatral planning to decentralized production. Small windgarm

and solar farm(5 MW to 50 W) scattered in often remote geographical areas produce electricity
in competition with large power plants (400 MW to 1500 MW), disrupting national grids and
market oganization(Hirsh & Jones, 2014Yhis challenges how managers in utility companies
face these changes, and decide to adapt, to chanigansform. Within these decisions, our
current resealcquestion address more specifically decision to change the production mix, in
closing some production capacities and opening others (for example closing a coal power plant
and opening offshore wind park), and more broadly transformations of compardiffekent

services offered.

This move from central to decentralised network is making the future landscape Seguy.
uncertainty on the consumption is coming from-selisumption. When many households run
autonomous from the grid, but for a few weeksigher need in winter, how can centralised
network still accommodate these fluctuations. In the short run, risk appear minimal as
infrastructure can cover all situation and sslhsumption remains marginal. In the rbédm,

there could be some uncertaint intermittent is located far from consumption, higher-self
consumption and some of the network not maintained to save on costs. In the long run,
autonomy of cities in energy is a further uncertain parameter. Decentralisation process is not a
choice ofnetwork architecture, but a road to many options that will make more redundancy and
risk of runout in the electrical grid. It will call for many local coordination. This is an
unprecedented situation compared to the previous increasing centralisation.

This time it is no longer a game update but rather a game chang&here are always been

new energy sources and technologies coming up, so that emergence of wind power or boom of

photovoltaic panels is nothinmmheardf before. But this time the rules of the energy game are
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not updated with more technologies and morgedait the game itself is changing. A mature
and cheap energy resource | i ke coal becomes
What happens to existing coal mines, coal power production, and experts in the sector?
Abundant resource like oil iBaudi Arabia could turn unwanted and unnecessary if sufficient
electric transportation is developed. These two examples show on one hand that it could lead in
the long term to value less resource and on the other hand that in the short term less use of a
resource in some regions makes additional credit for its use in others. When is the point between
this short term and that long term? And for the owners, operators, users of these resource how
to manage them?

Global warming impacts ¢ o mp a rexiséescé, tlen profits. Global warmingimpacts
industrial companies at least twice: first on their licence to operate, as very first conditions to
stay in business; and second one as a risk on profitability \&t#l.increasing environmental
concerns, national gouwamens issue stricter regulations, often staggered in several steps.
Diesel particlesare a good example. Either automotive industry, or energy producer in our
examples can stay below the regulatory limits, then they can operate, otherwise not. We suppose
here that companies abide by the rule and that control system is strong enough to prevent, sooner
or later, any infringement of legislation, like Dieselgate, first for Volkswagen, then for several
car makers, in Edisclosed in 2015As regulation gets stter, the challenge to stay in business
increases with questions for many assets. What is it worth upgrade a refinery into lower sulphur
emission, a coal power plant into thinner particle emissions, as opposed to discontinue
operations? For units whereaqding costs become higher than value of their business, utility
value can become fully stranded, up to the point of paying a fee to selfAmsar. et al., 2013)
Supposing our industrial compakeeps its licence to operate, then global warming can have
concrete impacts on profitability, both upwards as downwards. Upward is less obvious, it could
take the form of companies developing eleefricar saving on fuel, or building insulation
saving on heating and cooling needs. Here global warming is creating an incentive for
innovation adoption, for new product introduction. It can be at an interesting economic
calculation, but also at a premiumae for any perceived reason. Downward factors are, for
some, linked to all costs incurred to stay in business; but other negative impact can be numerous.
In the field of competition between firms$,may not matter only to stick to emission limits of
regulation, buto reach them firsin the oil refining industry, this could translate iathieving,
earlierthan competition, milestones likewer sulphurgasoline or percentage bfodiesel

blended
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Global warming pushescompanies into two extreme casesollapse or transform.On this

path of transformatiothere are two extreme cases for energy companies, one is collapse and
stop activity, the other extreme being to transform completely; all possibilities between them
make the present research desigd ssult section, which we study with the perspective of
corporate discourse analysis.

A recent example of collapse S coal miner Murray Energy ffiig for bankruptcyin Oct

2019. This company producir2§% of coalin theUSA. Here the company decidesféaus on

its existing assets and optimise them. It could be compared to the spin off that German company
E.ON made at one point between conventional activities, coal, nuclear, under the name
UNIPER and the renewable part in a new E.ON structure. The ffeva®ea structure dedicated

to assets meant to be dismantled at one point, under German legislation. These are activities
with a forecasted stopping date; managed adequately, it can be a cautious way to handover
industrial sites to new activities.

These tansformationsrelargely in the makingand nany largeenergy companies tap in their
profitable businesses to develop new activitidgeenoticeable exampleshow permeability
between oil sector and electricity production.June 2011 TOTAL enteringokr power
production for USD 1.3 billion; in Dexnber2016 SHELL entering offshore wind production

with Egmond aan Zewind; and June 2020otal entering also offshore wind for an estimated
investment ofL.9 B USD, in Seagreen 1 offshore wind 1140 M)f¥ Scotland.Together with
theamount of money speéon last of these three examples comes the verbatim on strategy on
theeAiThis move represents a major change of soc
with our strategy of profitable growthinenewabl|l es and | GOQTAcpessbon el
release June 20p0

To conclude this section on how sustainable the path could become, there is a very broad range
of economic transformations, which Fouquet and Pedfsmnquet & Pearson, 201painted

a srevdlutions arenomentsvhennewpossibilitiesandopportunitiesemerge .

1.3. EBEXPLANATORY FRAMMULTILEVEIPERSPECTIVE

After the previousdescription of changes at stake in energy, tie@needto bring some
explanation.Consideringenergy transitiongs an example of a social and technical system,
how do these changpsp up,sometimeblossom matureor sometimes fall That is the cerdr

of Multi Level Perspectiveovered here.
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A fruitful frame to understand how energy regimes shifts from one set of technology to another
one is the MultiLevel Perspective formalised B§eels, 2002)Although it has been rethought

and improvedthere arethree main elements: niches (it could be emerging technologies on
hydrogen in 2020compared toonshore wind turbines in the 1990s), landscape (means of
energy production and consumption), and seeathnical regime (all changes in technique, use,

and theirdevelopment)

1.3.1. A model of technological transitions
Changes in energy studied under Multi-Level Perspective frame Why and how energy
sources chan@some answers are obvious, like one day oil reserve will die out, or solar power
will remain available and cheap in foreseeable time. Others are not, like what is the best solution
to compensate intermittent renewable energy from wind or sun.
A large strem of research studied what fuels transitions, in diffusion of innovation and its
adoption. And part of that focuses on energy evolving from viweldo coal, from coal to oil,
and to gas, nucleainother parexplairs development, and resistance to diftun for energies
| i ke wi nd, s ahisbteraturezxmonet mamy iravatiéns in the energy that push
out existing means of production and consumption and establish new ones. How did the
landscape of windmills, water mills and horsepower evimtewhat we know today?
Three main componentsto explain to energy transition Multi-level perspective deals with
innovation and transitions. This perspective helps to understand why some innovation will
disseminate, and why some will not. In fatts more how it disseminate, from a tiny niche
into wide possibilities. Its description of diffusion of innovation have been applied to energy
transition(Geels, 2014; Geels et al., 2017)
Frank WGeel s takes the example of shift from se
point of view it is obvious that steamslavere faster and better for any use than sailing ship.
But in a world of sailing ships there was no room them. It is similar for large wind turbine that
populate our countryside. Back in the 80s there was no interest an@g®fep a series of
small fans scattered on a windy fiekk described ifFigure6 below this perspective is built
on three element®elow the techrlogical niches, then socio technical regimes and at the top

of the figure landscape developments
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Figure 6 « A dynamic Multi -Level Perspective on technological transitiom (Geels, 2002)

There has been numerous developmenthe frame, taking into account additional factors

such agpower relations, and how incumbent energy companies tend to limit chi@eels,

2014) Figure6 can be read in several directiofifie main reading point of view described in

detail below is to look at new ideas and inventions, as some technological niches, then moving

up throughdevelopment of use and product, social and technical aspects; ahthgeac
widespread level. A second reading is horizontal along time line; on the left new ideas happen.
Then many events happen favourable, called development, or unfavourable, called failed
innovation.Finally, to the right history becomes a tale of viaaois innovations without further

mention. A third readings only on the landscape at the .tdpis landscape is metaphorical
description of products and innovation as we see them. More specifiGalls, 2002p 1260,

AThe metaphor Ol hemdacapedf ishehbistar al connoi
and the material context of society, e.g. the matandlIspatial arrangements of cities, factories,
highways,and electricity infrastructureso On t hi s | andscape appears
new product and services becoming part of the landscape. This would be close toofistory
Braudel andEcole des Annales, where apparition of an event is more the reflect of a long
process than a sudden change. As illustrati@could say that 1886 firstlephone by Graham

Bell is not a isolated day in the history of telecommunications.

Starting from technological niche First concept used is how new technologies appear, like

niche or novelty. At one point in time) B context of stableechnologies, new niches emerge.

Geels does not define the concept but borrofesrit previous researcblltimately this concept
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can be traced back to biologyb o ut a n i macblogia areénvifonntergal miché.)

niche, asultimate unit, is occugid by just one species or subspeti€xinnell, 1924)p 4. In

this definition, the protection from the outside is considered as a requisite for future evolution.
As main characteristicsnichesare closed, but also protectesidthey benefit from different
selection criteria than usual. First, the insulation fthenmarket could be neprofit structure,

or a captive customer. Geels describes as qt
market selection in the reginf&eels, 2002p1260.Second, the notion of protection comes

with some visibility on ordr intake, or financial support up to a certain level. Protection could
also mean exclusivity, or any form of contracts that minimize risks taken. And last, different
selection criteria refer to any mechiglbe sm be
commitment to take and use whatever product is achieved.

Concept of niche has been fruitfully wused
ecological position in the world, where animals are described in relationship with a protected
environnent; but at an opposite spectrum in strategy where exploiting a niche market refers to
a high profitable but narrow mark&patial dimension has also been developed as development
on a locakerritory implementation sitéGeels et al., 20173witching from definition to some
examplesjncludesnichesaswind turbines in Denmark 1977 or application of solar panel

from first satellites in the 50s into more basic panebé&oinstalled. These cuttirgfdge
technologies find their ways in small subsidized markets, or solutions pushed by policy
incentives, or for users prepared to pay very high prices. This change is as much society as
technology driven(Latour, 1990)we see examples of developing onshore wind production,
which a development associating acceptance by populations and technological improvement
(Zelem, 2012)Some new ideas fail, and disappear from the landscape, either temporarily or
for good. A past example would be the prototype Themis concentrated solar power built in
south of France, and briefly operated between 1983 and 1986. Current example could be
developing floating solar panels installed on lakes as trials for potential devekspinethis
perspective, the next socio technical regime could be reaching a new production mix with a
large part of renewable production complemented by some current power plants.

Moving into socictechnical regime. These niches change as they confrortlwion of
techniques, and evolution of uses. This is described for the first steamships in a world of sailing
ships, as improvement of the combustion and better ships, and use for passengers on reliable
travelling time. With this exampléGeek, 2002)explains thesecondelementof Multi-Level
perspective, in whickechnologies evolve in social and technical environn@eels defineg

in two steps. First a technical layer then a social orientatton.a given innovation,
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At ec hn adgimg is tha tulset or grammar embedded in a complex of engineering
practices, production process technologies, product characteristics, skills and procedures, ways
of handling relevant artefacts and persqmsblems; all of them embedded in institusaand
infrastructures (Kemp et al., 1998)

Then Geels adds the social environment, including customers, suppliers, lenders, authorities
and so onSociotechnical regimeisnodi f yi ng t h e the witoheceht segaf c a | a
rules carried by different social group$Geels, 2002)126Q Here the stakeholders are very
numerous, and much wider than a supplier, employer and customer perimeter. Rather, a range
of multi-actorinteract on the social and technical aspects.

Multi -L evelPerspectivecontinueswith landscapedevelopment If we were to describe what

the energy landscapioks like, it could be made dfills, trees and gradeaturingenergy

sources, energtransformation into electricity, fuelling enginand the latteladditional or
alternative usage made ofenergyL andscaped6 has been car-efully
existing material, path taken up to now, and perspective of what could further change. Geels
def i nes t hcansistdf b senofideep stputuralr ends. The met aphor
chosenbecause of the | iteral andtnenmatedat dordext ofo f re
society, e.g. the materiahd spatial arrangements of cities, factories, highvaays electricity
infrastructured i a n d : ALandscapes do cbkghnog@&eels®00R) mor e
pl26Q

In the energy landscape, these hard elements can be easily seen, like large coal, gas, nuclear
power plantstructuring the countrysid&ut these infrastructures have not always been there,

and will probably neither. Networks digh voltage and distribution network also populate
geographical as well an innovation landscape. At the same time some changes appear, new
technologies and trguts. The first wind turbine may look similar to the last windmill from the
previous century, and then it spreads out. Diffusion is accelerated by new innovation, and
slowed down by how and where to make it acceptdliies metaphor is particularly suitable

for energy innovation blossoming into many directions.

This analytical frame has been used extensively to explain changes in, drerggoal mine
(Turnheim & Geels, 2013 impact of climate change on car manufacturéPenna & Gels,

2015) But wider application have been made, like changes in agriculture an(Ditiockr &
Plumecocq, 2015)it remains a fruitful and active stream of research, with development on
power structure and roles of institutioffienfschilling et al., 2017)
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1.3.2. Explanation frame built orevolutionary economics

Multi -Level Perspectivegrounded on evolutionary economicsWe open a side discussion

to justify how theoretical frame is grounded into previous literature. On one side, we show that
Multi-Level Perspective has been elaborated amng btream of research that we trace from
evolutionary economicfNelson & Winter, 1982)On the other side, we prove that this is a
well-used frame to study energy transitions which happened in the past and up to present.

We start with3 propositims that directlynspired MultiLevel Perspectiverl hefirst one states:
Athe proposition growth ¢Dam& Grazk,002)Bhatesaof 1 t -
stronglink between economic growth amghvironment, in a context of discussing limits to
growth. And it opens a wide debate on how environment is limiting or orienting grokgh.
second one states AThe higher the price for
(Dosi & Grazzi, 2009) This orientates energy choices based on total value, including
externalities or other nefinancial elements. It contains a positive message that if oil and fossil
resource remain a sufficiently unaffordable level, it will trigger creativity for alternate
solutions.Finally thethi rd one states MAEven sky rocketin
induce a sustainable pattérfbosi & Grazzi, 2009) That last one questions what sustainable
pattern needs. It could be a shift in behaviour, an economy of use more than an economy of
acquisition. These propositions open up to sustainable patterns and how achievable they can be.
This methodlogy to analyse innovation development is groundetheory of evolutionary
economics with its development since 1977 showRigure 7 theory mappindoelow. This
largetheory focusson innovation, history, economicthat starts with the question of finding

a useful theory of innovatiofiNelson & Winter, 1993)
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Figure 7 Theory mapping how multi-level perspective is grounded and elaborated

These concepts groumtergytransition studies on theories on diffusion of innovatiéemp,
1994)(Dosi, 1982) They describe it with key components rathentaaletermined path. How

does innovation happen and how does it differ from other concepts like technology, invention,
breakthrough, progress or in a fashionable way disruption? These concepts are deeply rooted
in economics and sociologiNelson & Winter, 1993)(Latour, 1990) First, technological
breakthrough comes progressively, aedondthis regime of transition is open enddthose

two propositions create a circle of trial and errors which generates ideas of tomorrow and others
that will be dead ends.

A particularly convincing case has been built on technologies for typew(iaxsd, 1985)

This is an example wherthe bad technology took over the better .ofwo competing
techniques for typewriting wer@ WERTY keyboardand Dvorak Simplified Keyboardor

DSK. It turned out that the worse of the two keyboards, 30% longer and requiringe¢anmooe

fingers to type the same text, has overcome the Dvorak special with no apparent advantage

1.3.3. Further developments into power relationship and institutions
Further development, with power and resistance Since the version of 2012 presented
hereabove, research on Mdlievel Perspective has blossomed into many directions. One of

them coveredthe role of power and resistance. What makes new energy technologies

30



successful, is to have overcome resistancehfanggGeels, 2014)These resistance for change

can be source of halting adoption, like nuclear power plants hit by the stronmueletr
movement in Germany in the-BDs. But they can also be source of speeding up diffusion once
power relationships helfisranovetter & McGuire, 1998)

There is a strong link in taking a point of view of resistance to change, and lookingrgy
changes from an institutional perspectigfeuenfschillig et al., 2017) This can lead to
considering companies as institutions adverse to change, or keen to it depending on many
factors and this is the design taken in this research. This is histhi& research refers back to
state of explanatory frame 8002,rather than latest state of the @ohler et al., 2019)

A limit of Multi -level perspective is to be aexplanation tool, not a predictive solution

This frame we presented is explaining how innovation disseminate. It describes what make
innovation, applied in energy innovation, succeed in offer and in adoption. But it is by no mean
a predictive model. It does not help to understand in a determiwiayidgf floating offshore

wind, for example, will be successful. This makes the model even more interesting for us here,
because it shows that legitimacy of an innovation is never a given. For electricity companies
adopting new products or new solutiortsmiay increase their legitimacy and gain attraction,
but it could turn out harmful for unpredicted reasons. This is illustrated in California between
2016 and 2019or one announcement of Pacific Gas and Electric to close its nuclear power
plant and buildenewable, which increases commitment of the company for cleaner energy;
only few years later, wildfire with accusation of poor maintenance destroys it.

This section has presented how energy transitions appear one after theanthdéhe

relationship between technical innovations and ways that make them accepted.

1.4. HoOw STAKEHOLDERSKE PART TKRANSITION

This section coversome elements on how stakeholders around energy companies change their
attitude and action with energy transition. It is not an exhaustive list of stakeholders, rather a
selection for the purpose sowing how strategy and legitimacy of utilities is ajiag.

1412 KSy &aKINBK2f RSNDRa YSSiAy3a OKFy3aS Ayiaz2z 02
In this review of some stakeholders changing their expectation to include energy transition, the

first chosen is shareholders. For energy companies in general anésutiitparticular,
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shareholdermeeting were focused on return and performance, together with risk management
among elements.

A good example of risk management taking climate change on boarthevdday 2017
Exxonmobil shareholders meetinBisregardingthe compang§s opposition, Exxon Mobil
shareholders asked the oil giant to provide more information about the impact that-climate
change policies could have on its busings& measure was approved Wednesday by investors
holding 62 percent of Exxon sharéssimilar proposal earned 38 percent approval a yeadago.
This example is not a binding plan, but shows the trend and speed of change. In 2019 several
oil companies have committed to become carbon neutral. It is not the case fomBkKpbut,
Equinor,Norway, BP (announcedreb 2020) Shell-60% for 2050), Total (announced in May
2020).

If this pressure on energy companies is becoming so strong, it also applies to electricity
companies toexit activities (first of them lignite and hard coal), and depetew ones
(including wind or solal). A second example is tHRWE shareholdemeeting in 2019 with

NGO asking for a swiftstepoutofcodlhese t wo examples show how
shifted from sk and return managemetot how companies will apt to global warming; on

one side it is more acute risk management to avoid value less assets, and on the dtlrer one |

search for new profitable investments along energy transition.

1.4.2.From regulation to risk and uncertainty

This section is ngbresenting regulation of electricity markets, it would be way too ambitious.
It is showing how regulation used to be a clear frame for electricity companies, and has become
source of risk and uncertainty. This destabilised utilities while at the sameotiereng
opportunities to reinvent electricity markets.

Ensuring an equal access to energguiantity, price, and reliability has been a constant
concernfor most countries and studied by key authors in the liter@fmequet, 2013; Helm,
2012) It allowed to build dense distribution network, to build larger and more efficient power
plant when the forecast of demand could be reasorfal#geen (like nuclear power plant
increasing size from 900 MW in 1970s1600MW in 2002 in France)

A key question was to design fair price for each user in a context Wiegretwork wasmostly
national, or on a regional scale. It includes issuegkek load pricing when electricity demand

is maximal and additional production requested within mindt&iamson(1966)cites at least
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four solutions in the | iteratur e, SteinepJackii Mar c
Hi rshsleifero.

Reaching independence of supply was a great motivation for development of electricity vs oil
shock in the 1970s, with coal and lignite power development in Germany on the back of local
resource, and nuclear construction prognatrance.

Helm (2005)assess a firsperiod ofc hange dAduring the 1980s an
concentrated on privatisation, liberalisation, and competiti@n) This can be considered as

a progressive change from fixed landscapi®, moving environment.

Then electricity markets becamea moving landscape Taking liberalisation as a first cause,

this created possibility for utilities to develop in other countries, hence competition, taking over

of compani esé i n rSwbetwepnenational metworks allows e plhysical
exchange of electricity; together with trading platforms it creates a more fluid market for
electricity.

A second period of changes is dated 2000 onwardddiy (2005)fit he f ocfrar8 mo v e (
asset sweating towards investment, and has been accompanied by a paradigm shift in the
objectives of energy policy, towards securit
Old objectives of security of supply and prices have not disappeared, but subdusewhinto
concerns of energy transition. Helm sees also ageing of assets and problems on networks as
trigger to new cycle of investment. In this view, renewable energy technologies would come to
maturity about at the right time of investment decision on coaj,rgaclear power plants.

There is a combination of global warming and change in market rules, which are summarised
as nAif deregul ation of energy markets starte
the latter has considerably contributeddstructuring rules in energiy(van de Ven & Fouquet,

2017)

The most important for the present research is the wide strategy options for electricity
companies Energy transition creates constraints and opportunities in decentralized production,
change uses from oil produdtselectricity, increasing flexibility or intermittent production.

These bange also means new opportunities, expansion of energy companies into other
countries, and merging of companies as if energy was becoming one sector like others
(Geoffron & Méritet, 2006)

What if reguation not only paves the existing landscape of energy, but sometimes precedes
(creation ofCO, markets in Europe) and sometime lags behind? This guide becomes a factor

of instability, with signals difficult to read, sometimes in favour of volumes, oegrar both.
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We conclude that companies are influenced by changes in regulation, as much as they influence
themselves these changes.

A reasonable guide of how renewable energy disseminates in the production mix consists in
energy laws issued nationally,arEuropean level. At the international level agreements under
UN are sometimes indicative and sometimes bindiing. Paris Agreement, signed at CoP21

in 2015 constraints nations to provide contributions to €@ emissions below 2°C. It was

the first bnding agreement after the commitments and promises of previous CoP organised by
UN.

Translated into regional level, impact at European Union level, changes can be traced back from
2007, with the introduction of a binding 2020 package is a set of bihetyjation to ensure

the EU meets its climate and energy targets for the year 2020 (with three key tafgatst 20

in greenhouse gaamissions from 1990 level20% of EU energy fromnenewable an@0%
improvement irenergy efficiency). This sets the scene for speed of energy transition, but not
for the trajectory irwhich fuels, whatevel of consumption, what structure of networks.

But instability of legislation blurs the signal of how electricity companies shoandform.

It is illustratedn Germanywith theRenewable Energy A& 0 1 Er fBubar e Ener gi et
2017, which is the B legislation on energy since 2000.€Bechanges create challenges for
energy company to remain compliant to legislation, and to find new opportunities and
businesses.

On the USA side, first commitment was taken with Clean Power Plan Act proposed in 2014 by
Environmental Protection Agency, theauntered by an Affordable Clean Power Act in 2018.
This is an example of radical change in direction. Despite the contradictory signals for closure
of coal power planat the beginningand now in favour of extension of coal power plant,
electricity compaies are comparing gas power plant, solar, wind to extension of coal.

Together with overall supply and demandal use is continuously dowms shown irFigure

8.
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USA coal capacity added / shut (in MW)
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Figure 8 Evolution of USA coal power plants in MW (adapted from Reuters 2019)

In this example,dgislation influencedecision of energy companies as much as behaviour on
market impacts updates of legislation. Electricity companies try to anticipate changes in rules
of the game: if coal power plant see their duration of operation restricted, they prepare for
shutdown oconversionWhen legislation selsa positive signal for coal power development,
economics and spot markets push many actors into another direction.

The last aspect on the regulatory environmerthésevolution of risk and uncertainty. Risk
assessment andsk coverage is very intricated with energy: safety, pollution, security,
emissions, are the very basics before running any assets. But uncertainty appears in decisions
to be taken. What if a very high impact accident could happen with a very tiny pitgBab
Nuclear power plant meltdown is a classic example of such decision under uncertainty
Decision under uncertainty has been modelised for investing in 2000 in French EPR
Flamanvile (Epaulard & Gallon, 2000)this coveredhow to decide a largéong term
investment in nuclear vs wait and build in 2 years a gas power plant when becomes needed
Symetrical to decision to invest are decision to close assets. With the same real options
modelisation, research looked a decision to shut down or abahdogy energy asse{Bleten

et al., 2017; Nazari et al., 201%) could be tested specifically on coal power, in a decision to
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pursue coal power operation des@®, impact, compared to gas power plant running on shale
gas,or renewable energy. It could also be simulated on mature technologies vs emerging ones,
like hypothesis on floating offshore wind progress compared to other alternatives.

This much wider uncertainty of energy market, and of climate change Bl et al., 2017)

is less suitable to management of large established assets, and more towards portfolio approach
of different technol ogies, s i z elities:ofben withr i e s é
limited cash, how to decide investments in many different directions? And how to link
operations of current assets and preparation of new ones?

Finaly, the question becomes how to integiatsk, uncertainty and economics fowarming

w o r ? (Naddhaus, 2013)Externalities from climate chandeve to comeénto economics.

But how to do it? There is a wide range of options, uncgigsi of all sorts. In this moving
environment, electricity companies are having a hard time to develop new development models.
Energy transition is a game changer for electricity company, or a new paradigm, at a more
fundamental leveli T h e ¢ e nan in &k ney anergytparadigm is how to design a new
energy policy with security of(DsHelmR00y% and cl

1.4.3.Anancial institutions changing their investments, to a certain point
How to continue tofinance coal projects in 202072f the role of financial institution was to
finance projec worth it, technically and economitgl this is no longer sufficientere are
two examples of financial institutions taking stépsards energy transition
« BNP Paribasannounced stopping definitely finance of coal sector project as of 2030
for European Union, and as of 2040 for the rest of the Wpribss, November 20)®
fiThe European Investment Bank (Els unveiled its new climate strategy and
energy lendhg policy and decided to stop financing unabated fossil fuel projects
(including gasfrom the end of 2021, i.e. one year after the initial proposed date
(press, November 20)®
These decisions are easy to track in future investments. They can haweerfegatcial impact
in the short term, and possibly positive financial impacthe long run if coal power plant
become valueless. Hence there could be a purely financial and risk management explanation.
Maybe it on the contrary a communication strategliere other project would give more

attention to be financed by greener banks.
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In this context, it becomeasearly impossibléor energy companids ignore pressure to change

the power production mibWhenever they need to call for financiegergycompanies have to

prepare answers, and to demonstrate th@y implement solutions.

CSR patrticipates to ¢ 0 mp a nvalaeasioh byefinance community. Independently and

before global warming started to be efig discussed,arporate Social Reporting, CSR, has

become part of reporting obligations for compani&st scope of CSR has moved with the

years, and the environmental part incorporates sustainability, global warming, fight against

climate changegCommuncating every year on environmengdsocial issuess equivalent to

sending a signal to stakeholders, whicbnmakes mandatorpr the companyo put in place

some kind of actions. It can be argued that CSR reporting would be merely a greenwashing

exerise, or a formal communication, or a catalogue of wish list, but maybe also a testimony of

actions performedé While many tensions and

(Hegvring et al., 2018)hey nevertheless cause some changes in attisresearch takes the

point of view that regular (and mandatory) communication on CSR objectivés ctmmpany

to say what they do on climate change, and to do what they say.

To illustrate this shift in perspective taken by electricity groegamples otitle chosen for

CSR reportarea good observation point, with two examples (Appendix 2):
A first example is VATTENFALL (Sweden); the 2006 report, embedded inside annual
resul ts, i's called Acreating value for t
2018 is nAf oxnwi Igefnreeatwiotntbi.n When future r
project is now firmly into climate change.
The secondexample is takemerewith E.ON (Germany); the 2004 report is called
Aenergy efficiency engagemento; imre2018 i
sustainabl e? Thithactpalrladd gd iasm.domde o[l ogi sn
Here the focus on operations has moved to sustainability; the affirmative form is
replaced by an open question. E.ON is advocating a much wider view on energy.

The catent of reports will be studied at length is this research, but just comparingtitles

reports shows convincingjfferences of point of view.

1.4.4.Finangal impact ofstranding assets
This nextchange starts in accounting rules of asset evaluatiwhends in financial impact of

energy companies virtually bankrupthe evolution is between asset management, applied to
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electricity power plant, with investment and optimisation, repairs and upgrade; and then assets
become worse than value less.

Asanl | ustration, CEO of Tot al i n an i nterview
activities, whil e ther e;st@ndind meshanisin measavhavis | ir
the value of this oil remaining8 it only a zero value, or doescdrry dismantling, depolluting

many previous installatiofls

Derived from the concept of stranded costs, or all unrecoverable expenses in aqoojest

the concept of stranded ass@@sldecott & McDaniels, 2014¥hoice of this verb insists on

the two main definition in the dictionary:

We b st er nieranndrive,@r cdusefio drift onto a strand Hranded assdts become
paralysed beyond sensible repair.

Webster meaning: fito leave in a strange or an unfavable place especially without funds or
means to depait. A n d stheanarket cortdition and finance aspect which is emphasised.
What happens when assets get strandétiTaking the point of view of a coal power plant
operator, lifetime of operation is decreasing with increasing regulatio@@remissions;
provision for decommissioning and indemnify all parties tend to increase. This causesatet

value of coal power plants to decrease, up to azetvalue. Assets become stranded. What

is the legitimacy for this operator to continue operations in these conditions?

If net asset value gets below zero, with less visibilityamnaining years of operation and higher
anticipation of cost to discontinue, then coal plant assets turn in fact to liabilities. Described
this way they become a burden that operator would try to get rid of edrhesivay assets lose

v a | u eusanticpatedior premature wridd o wn s , devaluations or cor
(Caldecott & McDaniels, 2014yith makes them progressively stranded.

Is stranding an asset a onwvay proces® An asset that becomes progressively a liability is
rather counterintuitive. One power plant, generating power and positive cash flow, sees its value
go down to zero. And operation of this assets becomes meaningless. That covers not only the
guestionof economical or not, like a difference from fuel costs and total cost to selling price of
electricity. That covers neither the question of bankruptcy, or misconduct of any kind above
asset value. But stranded here corresponds to an asset that can nbdoogerated. Is this
process irreversible?

First, different actors have a different view of what is stranded or not. And second if stranding

is caused by a specific context, a change in context could bring back assets into different use.
Two examples ilistratethe questiorstranding of assetbpth coal power plant operated by the
same ENGIE company iBouth Australia Hazelwood 1600 MW browasoal plantand 1000
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MW Loy Yang B coaffired plant one was closed, and teecondwvas soldooth in 2017 This

shows both from the operators and from potential buyers of the power plant, or authorities
supervising the dismantling how views can be different on the same asset.

If we try to imagine what could be reversible stranded asset, we could take closetineoa

With installation dismantled and outside of operation they represent a good stranded asset with
only potential soil remediation or covering up the site with fresh ground. But supposing capture
of CO; becomes feasible at large scale, economicalameépted, these mines would raise
interest of many player looking for cheap storage capaciBOaf

To summarize this section, when each power plant can be a profitable asset at the start, some
of thesedesirableassets become a hot potdEwerybody wart to get rid of the stranded asset
before it burns into hot potato; but maybe some clever operators will find a way to cool them

down and make edible.

1.4.5.Newcomers and incumbents, many negompetitors want to sell electricity

This section covers houtility model confronted to energy transition is no longer possible, and
how utilities are forced to reinvent themselves.

Newcomers in electricity eat up legitimacy and leave costs to incumbent a landscape of
largescale power plant covering up tihemand, some new small energy producers have
appearedqFouquet, 2010; Kungl, 2015)hey arebacked up by wind turbine and solar panel
and develop with new technologidisis similarof Multi-Level perspective with how niche
innovatiors force thér way through(Richter, 2013)

Incumbens @egitimacy is challenged by newcome@hange in regulation creatincentive

for renewable energy with some favable priceshas brought more electricity, and changed
the merit order of power production. It is no longeriousthat one or sevat utilities are the
main suppliers for end users or industrial needs. And as renewable energy prices go down with
learning curve and scale effectewtomers bring cheap, flexibleg9 some extent storable
electricity. In order to keep their position,fibrcesincumbens to invest into renewable, close
someexisting production capacity, find additional needs for electribity,also a wide range

of empirical strategie€Smink et al., 2015)

As userof utilities, individual or industrials tend to Ifiest and foremost user of electricity,
before being customer This can explain why changes in electricity sector do not start with

new demad from customer. Until deregulation of market and development of renewables,
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changes for user are mostly a switch of their installation: change individual heating from heating
oil to electricity, installation of gas boil
With deregulation ofmarkets uses become progressively custome@hoice of suppliers

made possible between the historical supplier, or incumbent and other players. But how to rely
on an unknown company not legitimately established on the market@pleaimarket is not
necessarilyleading to large competitionFor examplein France EdF still holds 82% of
individual customers in 208hen open concurrence started in 2007.

In theleading advantagdor incumbentit is always convenient for usersdboose the status

guo: the brand can be considered strong and trustworthg,aressupposed to be reasonable

and supervised by official authorities. But many external pressures can bring the influence of
incumbents dowrfKungl & Geels, 2018)Strong commercial strategy of newcomers, niche
strategy by geographical area or by technolagylikely to eat ugome market share. Next to
incremental changes, destabilisation of the sector by negative public opinion, sudden change in
legislationc an cr eat e 0 p e r(uegk&t Geealst201I8mo scenari o

Then customers turn to self-consumption Electricity users have become customers most of

the time. They can also become energy producers. It can be solar pdreetanf of the house,

wind turbines in a field, joint photovoltaic production between neighbéadifferent scales,
individuals, association of citizens, energy cooperatives, cities become energy producer. Some
energy is directly used by producers, whslome surplus is either lost, stored, or sold to the
electricity grid.

It may appear to be onlyery marginal volumedess than 0.1% of number of households in
France in 2018 but it coulgach 5% or more of total vollem 2035(Geoffron & Hadj, 2018)

For examplelarge users like supermarkets, or buildings in cteashave a much larger impact

for local distribution networksAnd for small users or numerous households, peer to peer
techrologieslike blockchaincan provide thdevel of trust for aggregating payment made by

net buying and received by net selling ug&soffron & Voisin, 2019)

Expansion of seltonsumption represents two challenges for utilitiese first one is the
decrease in volume, with marginal surplus of electricity, and second is the challenge towards a
new model, with energy servicés supply (integration to the grid, stability of networks,
mai ntenance of equi pment é) . It al so pushes
operate a distribution network down to usaith occasional use, and impacts of cost allocation.

An economial negative point of view on setionsumption is summarised éRebenaque,
2020)AThe drop inrevenue due to setfonsumption leads to a deficit for the gdderators,

which must be covered by an increase in the grid tariff. This situation leads tesgbssdies
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from standard consumers to setinsumer®s  But 1 t  arudppbsitdbveaywwhesea d
local electrical networks save investment of large centralised power plants.

It is striking to see that customers are not first to destabilise electricity mabkietsather
producers. This is true in Europe with onshore wind or offshore windibgreglot of power

in a balanced market. This is true in Africa where solar farm isolated, or in microgrid put in
guestion thg@endingneed forlarge infrastructure. On the demand side there are progressively
transfers between energy sources (electrichicle vs gasoline, hydrogen from electricity vs
from met haneé)

The frontier between economic sectoraround electricity getsprogressively blurred. In a
centralised electricity regime, utilities are protected on both sides of supply and demand; they
are potected in production mode due to capital intensity and knowledge to build and operate
large gas, coal, nuclear power plants; and they are protected in distribution and sales due to the
fine grain of network into each household, company, building.

But enty barriers have melted down and several other industrial sectoentmeng the
electricity sector On the production side, somendependent playersstarted small solar
farms, wind farmsébacked by fixed electricit
from equipment manufacturing, they could scale up volumes and production sites.

Then oil and gas started to lure into electricity. Thasthe casevith Total buying a majority
shareholding in Sunpower in 20Ksolar energyperatorin America.lt expanded especially

with offshore wind attraatg large interest from oil and gas companies (eg: partnership between
SHELL and EDP for east coastSA in Dec 2018)There are many common skills with oil
production which create synergies in project development and in operations: knowledge of
seabed conditions, ability to operate in con
and during operans management of surveying teams, remote and onsite maintenance.

This move comes in addition to all industries who could use heat to make turbine generate
electricity. If this is a long experience practice, it raises new interest. For example, German
agencyBnetzAissued in oct 2017 a specific tenderX00 MW auction for cogeneration plants

heat and power plants

Beyond the production side with new actangportantchange happenedn theconsumption
Transportation is the most striking impact on the demand side cars, trucks, tramways,
trains, and to some extent ships (prototypes with solar power) or planes in a foreseeable future.
Electricalvehicle is wiping out the distance between manufacturers and energy networks; car
manufacturer can integrate or not rechargeable battery, network of charging station can be a
common playground, and electrical services a direct competition between udihtiesar
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manufacturers. The whole value chain of electricity is challenged: optimizing time for charging,
stabilizing grid network, value of the flexibility to load or discharbe.a certain extent it is a
return to electrical mobility in a time where traays and electrical public transportation were
much more abundant than gasoline or diesel fuelled velfi¢tds, 1996).
This review of stakeholders cannot skip how NGO contribute to the debate on energy sources
and on how to manadgeO, emissions, to cite the closest topics h&keo illustrations here are
takenfrom i P e r s p e c tiei2WesqDareette, 2AL8)Among successive views B0
experts, professors, NGO and industrial voithese statements complement the review of
stakeholders done here:
from NGO global chance, Benjamin Dessus fi t r a mosaitechnalogical gsestion,
but an individual and collectiveesponsibility. It calls for sharing, cooperate, gyer
saving(Dancette, 2018p28
from NGO Energy for humanityKirsty Gogan fia world cleaner, quiet, prosperous and
connected. But even if progress is possible, it is not cértBancette, 2018)45.
These two voices add a social dimension, with sharing access to energy and conditions for
everyone; and a dimension on living together peacefully, wimkk to acceptability of new
energy schemes and sharing their benefits.
Stakeholders examined here covered shareholders, lenders and investors, regulators, customers,
competitorsé they were chosen for thedr i mp
guestioning the very legitimacy of utilitied/e acknowledge thabsme important stakeholders
of utilities were not coverd. For example, employees, including differences within
organisation between managers and other employees, between function in the organisation.
This a choice of taking an institutional perspective of companies looked from the outside.
Among other stakeholderseighbouing community NGOs, local associations were also left
out. Their role imcceptability of current means of production (coal, nuclear), and acceptability
of future projecis crucial
So far, a first research question from the electricity wamrld be For private or business

users, in a world of many seldconsumption possibilitiesare utilities still legitimate?

1.5. PATHSPATH DEPENDEN@YAYS FORWARD

Transformation of energy systems starts somewhere, and this point is the path each country or

company has cC ome up t o: power pl ant s, di st
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dependency, tends to frame next changes as progressive, but not alwayslithis ¢hallenge

of global warming and how to stay / come back under a +2°C warming.

1.5.1. Path and path dependencyleading to a peak

With the frame of MultiLevel Perspective and the details of parameters challenging energy
companies, we come now to the question where this leads us to. Is there one trajectory for every
energy companiesReversely is there as many evolutions as indiMidompany cases? This

section focuses on incremental changes, on marginal adaptation. Each company is dependent
(or even sometimes prisoner) of its past trajectory, so that change is path dependant. We
conclude that the challenge of energy transitiontismastly a discontinuity, but rather a tipping

point.

As seen in section 1.2 on explanatory frame, Nhati-Level Perspectivesuggestsa curve

starting atapparition of nicheand movingo broad diffusion and new soeiechnical regime.

This curve shows path, and incremental change rather than a sudden continuity. Here we
introduce concepts of path dependency, peak, tipping point and their application in energy.

Path dependency is particularly relevant for analysis of energy changethis concept was

largely developedn the context of technical innovatigbavid, 1985) In energy it can be seen

in evolution of percent factor achieved for turbinesteonperature in coal boileGas turbine
development increased sinite invention from a few percent to 90% of gas captured in the
turbine in the 19906Smil, 2007) This shows some continuity in development, but also that
improvement will change direction at one poMthen a technology starts to be widespread,

there is a strongpcremental trend towards optimisation. This concept of dependency of where

we come from to estimate what lies ahead, tells us that wind turbines will only get bigger and
more efficient, that efficiency oflwaysmnbrar pan
complex than that.

The concept of peak oil helps to understand exhaustion of resourc& here was a beautiful

and simple idea in forecasting energy worldwide, that we would find more and more oil and

gas, up to a point where resource alreadydoamd used would always be higher than what is

still to find. This point was called peak diHubbert, 1949, 1956 really created an accounting

system between resource used and resource yet to use. But when did this peak oil happened?
Datewas pushed many times, strong research has been donkighitincertainty on this peak

oil. It i's still debated as World Energy Outl c
addi tional policy push, i t (IEAs2020b) dhe seasonnwvet o s e
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use this notion here is that it would be very convenient to imagine a peak carbon, where
emissions will only go down.

Another dimension of path dependency in energy is that it fits very well the available energy as
exploitation of resource and how to further uséMicGlade & Ekins, 2014)Either it is
exhaustible resource, ga®al to be extracted from the ground or bottom of the ocean, and we
face questions on how to extract more, faster, move it to consumption places. Then comes the
guestion how to move from one extraction point to the next one like drilling additionaldasl fie

Or on the contrary, it is renewable resource, wind, sun, maybe to some extent geothermal. And
there, path dependency is on a project scale, with size of project, location in lower wind, less
sun exposureThe firstspots that are developed are thoasyeto use and to access, and as
technology matures it is more complex sites, and more remote. We have notions of wind
potential, sun potential which are close to resource available for exhaustible energy.

In the transition path there can be someipping points. Staying on the path of energy
transition does not mean there are no turn in direction. Looking at the very change of direction,
turning towards a different direction, AEner
be described as a tipgirpoint. Many efforts are deployed until the point is reached, and it is

only after the facts that the tipping point carelpgreciatedMurray & King, 2012)

1.5.2. Growth and CQ emissions: historical trends and future uncertainty

Drawing CO2 emissionsand growth. There are many graphs describewgplution ofCO, with

time, all depicting how the world moved from a low carbon emission period before industrial
revolution, to a creapg level of CO, emission(Geels, 2014pr by main fuel type¢Fouquet

& Pearson, 2012)

Projected curven Figure9 gives a much more interesting relationship between growt@ad

emission.
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Figure 9 The Paris Agreement as a disruption ohistorical link between GDP and
carbon emission(Geoffron, 2019)based on datdrom UNFCCC, IEA and World bank

This is not a curve restricted to economic researtthhbs a direct implication for electrical
companiesA company on the left part of the grapbuld have itactivity in direct proportios

to CO2 emission, with coal power plants and gas power plant. Then moving towards the middle
of the graph, we couldriagine companies with an energy nacdressingnore demandand
usingmore renewables. This results in a company growth with less carbon intensity. At one
point of the graph, electrical company growth necessitates less and less carbon. It could
correspondd dismantling some assets, or selling the i@3tintensive. To the far right of the
curve, there could be companies mostly devoted to energy services, and renewable electricity
production. We note however that in these examples it leaves most of siiltiep, use of

all dismantled power plantsmanswered

Figure9 reveals many things on how growth is fuelled by carbon use. We ttzemgehereafter

from the most intuitive to the leagtirst, trend of CO2 emission idinked to GDP. Where we

are accustomedb see worldwide GDP up, it could have been lesselated withCO;
emissiors. Especially during recession period, there could have been decré€x3gamission

as well. As this is not the case, it probably means that past development was alw&&,with
content increase. How could we then invent a different pattern with decréxSirgmission

while increasing GDP? This reflects the change in paradigm in front of us.
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This raises as a second point the questidrmwofthis curve would look like at a country level

instead of worldwide Are there only increase of carbon emission with GDP or is not the case

for some countries? Are the rapidly developing countries the oitleshe steadier increase in

CO emissions?

As a third remarkthe curve is not linear That the period 1980990 proves less carbon

intensive than 1970980 could be well explained by oil price shocks. But it is more surprising

to read a sharper carbon ¢emt for 2000-2010. A last increase in the theoretical curve is a
2010 to é sometime, and this is precisely th

next section.

1.5.3. Whether it is theend of historical trend of carbon content of growth

Timing ard shape of the curve uncertain geographywill make emissions growurther for

some countrieand down for others; but efforts in large cities can overcome whole territories.
2020 is an unprecedented year, with massive impact of d®vah energy consoption and

CO; emissions. Is it the turning point in energy transitiama crisis soon overcome by huge
investment8

Are we heading bwards a peak in carbon emissions soon? Yes, every country has
committed. The ParisAgreement and commitments made by most countries on reduction of
their emission could be considered the doom of carbon emission. In a panadekad, there

could be geak carbon as a point in time after which carbon emiserdyg go downward. With

al heated debates on existence and timing, it is less value laden to use the concept of peak in
carbon emissions.

This can be measured, at electricity production level, by the amount of investments on
renewables projects as opposed to fossil project. &imilamount of public incentive for
renewable can be tracked, whether in price mechanism, cover of part the development costs for
example. The list of countries who committed to become carbon neutral is growing. More
ambitious and more remote than theogt for staying at 1.5°C warming, it would correspond

to an effort at 0°@vhen carbon neutrdh Sept 2019 UN secretary issued a statement on carbon
neutral commitmentsvith 66 countries, regions, cities. This list is only growing longer, like in
Septener 2020vhenChina commitedto carbon neutral by 20G6hd inOctober South Korea
committed to become carbon neutral by 2050. Along states, companies or investors commit

also,intertwining of governmental action, and private companies.
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Are we heading towads a peak in carbon emissioraNo, a peak carbon would come too

late, too slowto meet global warming limits On the opposite, international reports forecast
curbing of CO; emission to be postponed year after yddnis is verified for example in the
number of new coal projects coming on stream. As less coal is used in Europe and North
America, large volumes of coal are available at cheaper prices. This is an additional incentive
in some places to build new coalmger plant, but a negative step towards lo@€s emissions.

Next argument is on the speed and timing to contain carbon emissions. It is here the opposite
view to(Grubler, 2012fiwar ni ng a gtao faststbo bigmand toaegrlis one of the
many cautionary tales which historical ener
started too slowhe diffusion of renewablewith too small scatted projects, and too late for
industrial sectors to compete with fossil technologi€sfliers argue that legislation and
incentive toward renewable are not adequate. It should be focussed on physical infrastructure
and not only on the design of Emissiondirey Scheme itcurope(Dieter Helm, 2014)

It all depends of level of efforts.The resulof effortsby companies and countries could well

be thain the endit all dependslt depends on scale and geography. Some cities have committed
for ambitious reduction plans that do not necessary concern all countries theylikeeNieW

York committing but not implying USA as a whole). When a company like ENGIE reduces
emission by clasg a large coal power plant in Australia, Hazelwood, this is both a national
impact as well as a company impact. This can be applied to many companies in search of clean
power supply for their installations and advertising their efforts. These do nairappea
specific effort of each country.

It also depends on willingness to change. On one side there are softer or stronger commitment
by each country. But among resistance we can have the existing network. As Fouquet (2016)
points i t crécel factor tlat can delay a transition is the reaction of the incumbent and
declining industrieso

If we now continuehe line of past patimto a sustainable scenario, it leads, for electricity, to
minimizing carbon footprint. But minimizing is an ongoing process wmefiaitive state. There

is carbon emission from fuel used to produce electricity (coal, gas, oil) which is the most
evident. Next to fuels are the carbon emission to build and run the production site (concrete,
steel for the construction, but also shigpand installing repair material). And carbon footprint
when assets are discontinued; is it just turning off, or dismantling, or removing up to
foundations, or soil remediation? Sustainable is also difficult in renewable equipment were old

turbine are nogasily turned into new turbine for equipment, even less old solar panels for reuse.
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The outcome of this section is to highlight how energy systems change. The time dimension,

both linked to the years, and linked to the momentum when concepts and tecemgugs

will be used in the research desigien that it is amperendedtransformation. At country

level, economic sector, or company level theile beawide range of engagemeant

Relevance ofollowing pastpaths to explore next ones can be summeatis Ahow to f i
out the world of tomorrow? Complexity of transition leads to explore deep in the past, and far
into the future, for emer gi(@GegpfframmDancete 2@8)s of

pl

1.6. (HANGES IN STRATEGY BETWHEKYOTCPROTOCOL ANHEPARISAGREEMENT

The level of analysisconsidered in this research woik electricity companiesand more
specifically their strategie3 he point of view is to consider them as institutions, and to decipher
how their strategy is impacteldy energy transition. Sample of companies studied is made of

large electricity companigfrom Europe, America, South Africa)

1.6.1. Level of observation

Our choice is to take electricity companies as object of our study. It could hava besmer
object, using country level, or regional level EU or USA. Even taking a worldwide point of
view with reports from UN, and conferences of parties gathered every year in COP21 Paris,
COP 22 Marrakech, COP 23 Bonn COPK&towice(December 2018) avards. Adversely it

could have been a more detailed level with how various individuals or groups in corporation
build answers to energy transition. Is it more a confrontation process, or emerging consensus
between functions and operations of the compasyt?nhore a vision and direction of change,

or an iteration of moves taken?

By choosing the level of electricity companies, we put the emphasis on relationships, and on
economic driven decisions. Firsbn relationship when comparing companies to other
companiesEven with size or culture difference, many obligations and communication are done
for all companies which meet certain criteria. That is much more consistent than spotting
similarities or diffeences between France and Germany with very different energy product mix
for example.

This is linked to obligation to publish annual reports, corporate social responsibility reports,

regular press release that are in a firmer process than obligationséonmgents.
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Secondly, emphasis on relationship is detailed in stakeholders studied. Companies are in the
middle of most stakeholders, influenced by states and local regulation, customers, suppliers and
many others. Therefore, companies offer a better friansudy reaction to influences than
looking at a national level. The level of analysis of employees and managers within a company
may have as many relationships, but fall outside our research question.

Choice of energy companies is driven by two furémsumptions. On one hand that regulation

is not fully translated into reality, leaving time and room to adapt; on the othey thahd
economics, price, costs, as well as activity to buy, sell, build, operate have a dominant role in
adaptation to changeéf regulation and its change to take energy transition onboard were
directly, automatically, and quickly implemented, companies would have only one way to stay
legitimate, to adapt to new regulation. In reality it does not happen like this.

1.6.2. Delimitingthe scope of research

Process and technologies move with MuHliLevel Perspective When electricity companies

were solely in charge of producing and selling energy in a reliable and cost optimized way,
thingswere already complex to organise. Real time network optimisation or fair price to be
paid byindividual or companies, isolated amidst cities were large challenges which keep
moving to some extent with time.

Change in technologies and solutions in energy have made it much more sophisticatied)

solar power is a potential to expand at sea what works ashore; floating offshdrés van
extension of fixed offshore wind with renewed technical difficulties but potential to reach
further water depth.

This is looking again aulti-Level PerspectivéGeels, 2002here with some technologies
which will fail and disappear, and other nmoy into a wider adoptiorfor illustration here,
maybe hydrogen for train or planes will turn out more applicable than hydrogen for industrial
purpose but the reverse could be true.

We observe here an increasing uncertainty. For electricity compani¢bewltie produce
differently, to produce lessecomes a hard choicPotential for any solution is difficult to
assess including economics and sociological factor, for example for development of offshore
wind power(Flynn, 2016)

New stakeholdersenter the field and call for action. In the recent yearsew demands arose
from companiesdé6 stakeholders, and some new

into energy transition
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Some annual meetings othareholdersnow include completely different demands. For
example, Exxonmobil assembly passaé@solution, quoted below, requesting management to
evaluate how climate would impact the company. If this may appear as a cautious move for one
of the oil major corporations, it is a radical turn; the previous line of conduct was that people
willing to invest in renewable select companies doing so, and people willing to invest in oil
select Exxonmobil. This separation no longer holds.

ADi sregarding the company's opposition,

oil giant to provide more information about thmpact that climatehange

policies could have on its business. The measure was approved Wednesday by

investors holding 62 percent of Exxon shares. A similar proposal earned 38

percent approval Quotg fromrthe ampual meetimy of2 0 1 6 ) 0 .

sharehtrers (retrieved ABC News, May 32017)

Acceptability from communities has completely changed in most European co(iéies),
2012)Electricity companies used to build large power plants with relative public support, or at
least sufficient from the state to flood a valley and install a dam (we can name few examples in
Franceof large hydraulic infrastructurd:ac de Tignes 1952, lac deoselend 1962, lac de
Sainte Croix 1974). It has turned into fierce opposition from-wimd energy, landscape
defenders, plants and wildlife protection. Therefore, the question of how to make these new
investments acceptablend compensation measuresr fthe environment have takerhagh
importance.

NGO contestation is not a new phenomenon. Activists chaining themselves at oil platform
(1995) or other spectacular actions have long been part of industry, energy, oil, gas, coal,
nucl ear & T o dewformstohtlasr centestatian often more specific against large
corporations (like legal dispute against onshore or offshore permits), or including break of
material, and more generally negative public deffatmgl & Geels, 2018)

What is emerging is the commitment from large part of populations to fight climate change,
and calling companies to chaniy¢orldwideyouth, studen$ engage against climate change, as
theystrike, sign petitions, demonstrate, wéitéVhile we intently do not name here emblematic
figures, or specific organisations, all these voices urge energy companies to take actions.
Companiesare forced to react, either for their future customers, and business partners; or for
their future talents to attract, employees, managers; or simply to keep a responsible licence to

operate.
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As a result, electricity companies see their legitimacy omtaket eaten up. Whether they
closeCO; plants too slowly, or rush to build new renewable capacity with limited care for
consequences in the neighbourhood, they are increasingly criticised and good candidate for
public discontent.

This researchfocuses on how strategies are affected by energy transitiof electricity
companies. It could be strategies as declared, or strategies as implerAedidulty of

strategy declared is that it can be gedftification and disconnected from realignd difficulty

from strategy implemented is to decipher in facts and figures what is chance, adaptation, or
strategy. In order to observe change of strategy over 10 years or more, it drives the research
design into strategy as discour8agood observatiopoint of strategy as discourse is corporate
communicationWith a longitudinaldesign tiangesn the discourse can be studied to show
adaptation tcenergy transition. Corporate communicatitike CSR reporting, shows how
rhetoricis used by electricity @ampanies, and how their organization chan@&sia, 200;
Suddaby & Greenwood, 2005)

DUKE Energy (USA) VATTENFALL (Sweden)
2006/2007| our path forward 2006] creating value for the future
2007/2008| Building bridges to a lovzarbon future | 2007| power for renewables
2008/2009| Redefining ouboundaries 2008| what we want > what we do >

what we have achieved
2009/2010| What is simple about providing 2009 (not available)

Affordable, reliable and cleaemergy
2010/2011| Delivering today. Investing for our 2010| (not available)

future
2011/2012| well positionned 2011 towards sustainable energy

2012 (not available) 2012| a new energy landscape

2013 Lighting the way 2013| continued positioning for
tomorrowds ener

2014 | Connected 2014| towards a more sustainable ener
portfolio

2015 generation/next 2015| energy you want

2016 bringing the future to light 2016/ power climate smarter living

2017 building a smarter energy future 2017 fossil free within one generation

2018 |transforming the future 2018| fossil freewithin one generation

Table 1 Compared titles of CSR reporting between DUKE energy and VATTENFALL

(Note: dnot availabledbmeans the report does not carry a specific title

Table1 shows title of yearly reports for two very distinct companies, USA Duke energy very

traditional American electricity producer, and Swedish VATTENFALL among pioneers
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towards sustainableenerfyh at a si mpl e | ook at their disco
6sustainabledéd show up very wearly for VATTEN
energy mnMAdritoirdmd| &, reliable and clean ener g\
energy transion. Order of words affordable and reliable first, insist on the classical request to
utilities price and availability much before
This short reading of report titles comforts that they correspond to our research object of energy
transition translated into strategy. It could be argued that one sentence is quite short to be used

as an insight, but as report issued only once a year, it can be assumed that words were chosen

carefully, with a purpose of legitimating action of the comp@/an Leeuwen, 2007)

1.6.3. Selection of period fronthe Kyoto Protocolto the Paris Agreement

Starting around the Kyoto Protocol 1997 Our focus is to study change in energy systems,
which necessitates a long period. In a classical history definition, we coeld s#irting point,
maybe law enforcement on environmental matter, and an end point where results can be
measured. Unfortunately, this is not so clear for in reality. How energy companies take into
account energy transition in their business. A good poitime would be the signature thfe

Kyoto Protocol back in 1997. This has been largely studied in res@@adsi, 201Q)There is

no such thing as a day one of energy transition close to signature of the protocol, but it is a
tipping point in consciousness around endrggsition.

Ending at the time of the Paris Agreement2015 On the end timing of our research, a natural
milestone would be enforcementtbé Paris Agreement in 201¥ Kyoto is an eye opener and

large agreementhe Paris Agreement is a commitment td & states. Between these two
dates for states, we can derive how it challenges strategy for energy companibere is

some timebetween commitment takefrom states and how it translates for electricity
companiesSome companiesperatein many countries and have to comply with different
nationalcommitmens. And someprivate companies are less dependent on national decisions.
This shiftsthe scope of this research beyond year 2015. By extending up to most recent
information available ahe time of data collection, it allows capturéetterhow it is translated

into discourse and intiacts for electricity companies.

We therefore consider that onwards corporate data contributes to energy transitionhand
implementation byelectrigty companies into their activities. Weill use data available from
companies up to end 2018 data. For those companies who published report in 2019, data is

included as well.
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More important than the beginning and the last year of data collection, our stuglrelies

on longitudinal analysis Ideally it would be long series of data, back from 1970s, when new
concerns emerged on reliability of oil supply for energy, both in quantity available, and on
reasonable price to pay for it.

In the longitudinal dimensiowe ar e f aced with choice of even
of analysis, or in progressive emergence of changes. The former can be traced in change of top
management, or in name change. Interestingly in electricity companies we analyse, there are
mary name changes to study: GDFSUEZ (France) becoming ENGIE in 2017, E.ON (Germany)
and RWE (Germany) splitting with new company names, UNIPER, INNOGY, before a new
series of merger happen. Are these name changes natural evolution, similar to oil and gas
exanples like TOTALAMarion, 2000)0r is it an implementation of change thahskates into

a new name?Phe latter choice, observing emerging change, can be measuring quantitative data,
like energy production, or analysing how discourse on energy transition is modified, and how

it turns into facts.

We focus on discourse analysisebéctricity companies. There is a gap between discourse and
practice, but we believe that increasing pressure from all stakeholders do not leave much margin
to electricity companies for diverging between saying what they will do, and eventually doing
whatthey said. Under this small margin, there is room for incumbents to fight back newcomers,
for postponing decisionsé but eperygearsur e from
The outcome of this section is to tune problem formulation onelegtricity companies frame

their strategies with an increasing pressure of energy transition.

1.7. B.ABORATINGRESEARCH QUESTION

Looking at all changes happening in the past years in energy transition, we do not detect any
hidden research question ihe description of energy changemstead, the question to be
researched needs to be budls reality issocially constructedBerger & Luckmann, 1966)
Construction of energy is made of history of technologies, of how people used them

It is a series of choicdbat build our research question. First, we saw that energy transitions
moveslowly but not alwaygGrubler, 2012) This leads us into process reseaanold looking

both at speed and time when changes happen (chronos); but next to chronological order looking
at the right moment when energy systems change (kéBosjh, 1969)
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The secondchoice comes from path dependency of energy companies. If all technologies
develop into the same dimensjohow come that companies make different choices?
Apparently some follow a singular path, when other companies tend to integrate energy
transition h a consistent matter. For example, when a few years back energynoeswexe

looking at battery storage of electricity, in 2020 no one wants to be left out of the new hydrogen
production andts usagepotential. This leads us to inquire on the variatiogtween strategies
companies takeWith these twodimensions, study of changdong the time and across
companies, energy transition is bringiaglical changem strategy oklectricity companies.

Let us imagine a world where everyone produces it$raligg, with rooftop solar panels, some

small wind turbine combined with a reduced consumption; surplus and deficit are traded in the
neighbourhood via crypted peer to peer transaction, storage for the higher demand is done with
electrical vehicleschargng or | oading the | ocal net wor k é
wouldlarge electricity companies be worth? Are they still legitimate in a decentralised network
structure?

We take legitimacy as our perspectiand screen how energy transition tertd eat up
legitimacy of electricity companies, and how they develop strategies to maintain it. Our frame
around legitimacyvill be developed in part id the academic literaturélerewe simply define
legitimacy adithe quality or state of beiriggitimate thatis to sayconforming to recognized
principles or accepted rules and standa(ds peMerriamWebsterdictionary).

Energy transition >

* | 5 company® -
CSR Year 2 e

* L2

Unit of analysis company A
Data  CS5RYearl

Change in
legitimacy
claimed

Figure 10 Drawing of research question

Ourmain question can Hermulated ashow does legitimacy change in corporate discourse

in a time of energy transition?It is shown visually orfrigure10.
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It is a question aftrategicchangeWhatdefinesthestrategies of each compaatythe beginning

is difficult to grasp entirely, as is the final stageany, thefinal stage igprobably here onlyhe

latest data available.

It is a question of corporate discourbean exploration of words, patterns and evolutions can

be researched. Rhetoric used by companies stresses their forces, as silence on other topic can
reveal weaknesses.

It is about energy transition. How global warming and climate change force elgctricit
companies to adapt to a new context, or to adopt a conypiiiffierent strategy.

And it reveas how legitimacyis impacted. Companiasan, for example,consider it like a
resource to attract customers and maintain their reputation. Then all effostsnaaiking their
legitimacy shinier.

This research will be qualitative, but with quantitative analysis of discoursdnside a period

from 2003 to 2018wewill use a corpus of text @bout10 million words covering at least 10

years for a sample of 12 large electricity companies.

Severaltypes ofchanges can be expectddhe first intuition is probably thagvery company

shifts away from coal, carbon and all related energy and that by &0h8ve converted to
renewable. Of course, things are not that simple, let alone due to legacy of existing installations.
The second path of results could be that each company goes its own way. Some explain their
past efforts are sufficient to prove thkgitimacy, when other rush into solar power, or into
offshore wind But another third possibility could be that some companies converge into similar
paths, when other divergEvolution of vocabulary used, with new words, emerging themes,
diverging or dsappearing contribus¢o describe these legitimacy changes.

This research question covera gap in literature between energy transition andstrategy.

On one side, academiegearch in stratedyas explored neo institutional theory at length; and
legitimacy studies belong to this stream of research. This field is only marginally touching
climate change oenergy transitionssuesOn the other sidegsearch in energy transition is
notusing ofte legitimacyframe.

An example at intersection of energy transition studies and legitimacy framogvipro and

con nuclear industry in Netherland from4BXo 1986 (Geels & Verhees, 2011}t calls for

same update with current technologies and current challenges on acceptability of new energies.
Our research question targets to bridge these two streams of research, by providing several
dimensions to look at changes in legitimacy. We develop two main dionensne dimension

along the time, when and how fast change happen. And one dimension on variation across
different cases.
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The originality of this research is to use computer assisted tools for discourse analyis.
allows a statistical analysias well & exploing the content of texts used. With this
methodology it becomes possible to study a relatively long period of 1i¥k; years wich
would behavebeenvery challengingf it required to organisénterviews over such a long
period of time all the vhile maintaining diversity in cases with a selection of various companies
studied.

Whatknowledge can be produced with this research? And what diffeder@seit make at the
end? In the field of energy transiin studies, this research specifically addresses call for using
necinstitutional perspective on how transition happ@agenfschilling et al., 2017)t shows

how vocabulary of energy transition is value laden and culturally rooted in each company.
Energy transition is also a transition of words.

In the field of strategy, this researshowsa link betweenpriorities taken by electricity
companies into energy transition and thegitimacy claimslt is rooted in strategystarting at
discourse analysis level, theneolevel upto interpretationthen showingpaths forming from
evolution of discourse. It supposes strategy is not decided but rather emerging from action. We
follow here Mintzberg iyou need a strategy? Just pi ck
g a r dMintaberg, 2019But our goal is to explain some of the different weeds existing, and
how they have a chance to look likenthey blossom.

Dividing the research questioninto several directions How does legitimacy change in
corporate discourse intane of energy transition®nder the researchuestionthree main
interrogations can but together:

Change in time and spedgdere there are questions on tipping points, momentum of change.
When can change of legitimacy be perceivéé®will look for resilts on speed of change, on
what makes change speed up or not.

Singular path or isomorphism in stratedyext dimension of inquiry is on variation across
companies. £e all companies transforming in the same way or some follow a very specific
course®e sudywhether companies tend to move in an isomorphic(@ayaggio & Powell,
1983)or if different paths emergAdmong other questions there will be how companhange

their claim for legitimacy; is it linketb geographyto assets of the company to other factord
What factors explain the transformatid®d@me specific themes and words appear in the context
of climate change. One question is how these emgthjemes are incorporated into legitimacy
How different is it foreach company? It can be thwerding around carbon @2O,, moving

from a ficarbon footprint, carbon emissiono,
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In part 2, we will ground our research quiest in the literature, building on legitimacy,

legitimacy in energy, and legitimacy in discourse analysis.

1.8. (GONCLUSION OF PARRADICAL CHANSRUESTIONINEGITIMACY

We have explained how much energy transition is a radical changkeébricity companies.

So radical that it challenges their legitimacy and not only an evolution in demand, resource or
adaptation to the environment. It questions electricity compafeggimacy in their very

licence tooperae. Without this licencefi ppep | e 0 t mir pghtaway . ifhde fpe oy
customers, shareholdetesnders e mp | oy e e s, Maiatdninglegpirhacycisapath s é
dependent, but oriented into new directions. Electricity companies probably devetipone
singlestrategy butdifferent onesThe purpose of this research is to explore which directions

they take.
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PART ZHEORY: A LEGITIMACY VIEWPOINT ON ENERGY TRANSITION(S)

This second part introduces research on legitinaacyart oheaoinstitutional theoryBy nec
institutional we mean a perspectiwichlooksat companies as institutiomsth a sociological
approachpased orestablished resear¢dMeyer & Rowan,1977) Legitimacy is an ancient
concept, used for example to explain why a political regime lasts. It has found a renewed
attention within neeanstitutional research. A synthesis of how companies gain, maintain or
repair their legitimacy was performegt Suchman (1995). Butlhasalso operda new stream

of research on various forms of legitimabyenergy transitiondegitimacy is a theoretical and
practical questionA practical example isvhy most customers stay withlarge electricity
company, wen rooftop solar and peer to pagansactiongancoverdemand and offer

It is difficult to measure legitimacy, but it can be qualified. In particular, discourse analysis and
types of rhetoric were used to observe how companies viewedsisitions deal with
legitimacy. Some researetshaslookedat the underlying mechanism in discourse (like power,
culture, conflicts of legitimacy) when otlsedooked at change in legitimacy (speed of change,
variation across companies, internal ancemdl impacts)This approach considers that there

is no reality of energy transition and legitimacy given, but tsaeality is socially constructed.
With aconstructivistpoint of view, strategy of actors emesdem the discourse and the way
they ctange over years.

After the problem formulationthis step consists in building a theoretical modelas per
AEngaged S(¢amdelVan; 200V)n thid parthighlighted in red irFigurell, theory

is not a book ready from shelf; but a construction from the reality observed and the question to
build a way to look at itOur theoretical framés grounded otegitimacy, and how itan be
followed in discourse analysis. The model to test is to imagnareangemento look at

legitimacy in the discourse of utilities when idisturbed by energy transition.
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Solution Thcor\r

Reality

Figure 11 Theory building in the research procaesadapted from Van de Ven(2007)

2.1. WHAT IS LEGITIMAGVHERE DOES IT COME FROM

The concept of legitimacys fruitful to analyse energy transitionsVith decentralisation,
deregulation, digitalisation of energy and more specifically electricity, why still buy product
and services from large national utilities? Many users can dpreelfiction with solar or wind

power, andexchange irthe neighbourhood with peer to peer technologies, at a competitive
price, respecting grid regulations. Will this eat up legitimacy of utilities? Which events could
turn utilities illegitimate?

The origin of theword A | e g i t iiseli aacrigsdbecause ofitkat i n or i gi n Al eg
dubious meaning, that prospered in many different fields of research. Out of two main uses, the
first considers n government structure what is regular structure, or legignpower; as
opposed to what is taken by force, starting by being illegitimate to strive to become legitimate.
And the second concentrates on what behaviour is acceptable or not. This individual level
corresponds more @moralmeaning

A first streamof research has scrutinizdw institutions manage their legitimacyompanies

are considered to be institut®rwhich are observeftfom the outside.Affirming their
legitimacy can take the form of manipulation of their audiencestomers, commitres, or
copying most successful in their sector, in an isomorphic (2ikaggio & Powell, 1983)

This corresponds to a sector whecempanies behave like their competitors to remain

legitimate.
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In parallel,a secondtreamooked intostrategic Igitimacy. Here managers play the main role.
Explanatory role of power relationship, conflict and culture are at the centre. People shape the
organisation and can generate legitimacy by manipulating, using rhetorical strategies to gain
support.

A turning pont between these two institutional and strategic approaslassreached by

Suchman(1995) who synthesised them. In the form of a matrix, he identifies sources of

|l egitimacy in transaction with the organi sat
mor al , and cognitiveo). The second di mensi o
mant ai n, or r e phasopendd aegiditectionaforyeéeprch. | t

Since then further research was undertaken; it can be characterised in three di(Sciouizfy

et al., 2017) First, legitimacy is amlysed as a property. It represents here an asset, with a
measurable value which can increase of lose value secondtream look at bgitimacy as a
process. Legitimacy is social constructed and has the puxpmsntify what contributes to its
constuction and how. Last, legitimacy is considered through its perception by evaluators, and
then howtheyinfluence the company in return.

Legitimacy isa good fit for studying transition in energy, sincedathensions are at stake. In

one direction pragmatilegitimacy is thebasis for understanding where utilities supply and
invoice electric power But ethics could questiowhere the electricity comes from; whereas
cognitive legitimacy could be a target for utilities to remain natural source of energgnia@p
potential choicesAnd in the other direction, gaining legitimacy is an ongoing target for
emerging energies, wi nd, sol ar t hen hydr oge
legitimacy are key questions for large utilities facing losiagtomers, or increasing opposition
from stakeholders for their coal assets, or nuclear power plants, or installation of new wind
parks.

Our basis will be legitimacy, and applied to energy transitions studied his is illustrated in
Figure 12 as the intersection between legitimacy and energy stubBliethermorediscourse
analysis is the way reality is apprehendédersection between legitimacy and discourse
analysis $ also a wide field of research. In the end the area studied iistehgectionof the

three: legitimacy, energy studies and discourse analysis
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Legitimacy

Suchman (1995)

1
Scott (1995)  / \
Deephouse {1996) [ \ i
Suddaby-Bitektine et al (2017) | |
uaaa itektine et ol { / |I Granovetter ﬁd'r:Gm're (1998)
\ Koehler, Geelg et al (2019)

studies

Geels Veerhees (2011)
Stephenson Doukas (2012)
Matejek Gdssling (2014)
Aypling {2017)

Patala (2019)
Sowvacool {2020,'

Discourse
analysis

Figure 12 Intersection of theory and research fields
Section 2.2 looks at intersection between legitimacy and energy studies, when section 2.3
covers intersection between legitimacy and discourse analysis. Our research is inside the red

part of Figurel2, described in section 2.4

2.1.1 Legitimacy, towards a definition

The theoretical frame considered here is following works of Mark Sucft885) Legitimacy

is not easy to define, because it is often when it is lost that it appears clearly: political regime
arriving by forcehave to establish their legitimacy, or in management a new management team
taking over a company have to demonstrate thells skResearch work done on legitimacy
before synthesigy Mark Suchmanhis contribution and further development since then are the
backbone of this literature overvig®éjean, 2004)

The starting point is a definition of legitimacy (Suchman, 1995)A central definition for

| egi t i agememalized percedlion or assumption that the actions of an entity are desirable,
proper or appropriate within some socially constructed system of norms, values, beliefs and
d e f i n{Suchnean, 4995574 This overcomeshekey difficulty that legitimacy is self
explanatory term and includes elements directly linked to legitinfBéyrin et al., 2013)
tending to limit legitimacy to any not illegitimate, anlg accepable

There are three parts in the definition which build legitimacy, and which will be confronted

below with other academic definitionisegitimacy is about perceiving or assuming actions.
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This part of the definition shows an a priori point eéw. Here organisations are deemed
legitimate, maybe monopoly, public company or utility. Alternatively, it comes from
experience, but presented here as a perception: this is consistent with an approach of social
constructed system where reality can ordyperceived, and not considered as a hard fact.

The second level statesthah e o r g a n i s adesirable, propertorsappeopriat&ach f

of the three questions who perceives or assess legitimacy. Appropriate actions can be
considered as good deioiss or good strategies, but wiould measure or confirmProper

actions are more linked to conformity to rules, legislation, but it could expand to a code of
conduct. And desirable actions would rather be associated with intention to buy, attracting
employees, or making company name shine.

The last pariassocites legitimacy tofisome socially constructed system of norms, values,
beliefs and definitiorts This is a sociological level, where individuals and organisation interact
There are dternative definitions, like Deephouseor Scott Among the numerous auttsor

who explored legitimacy, two are often highlighted in complement to Mark Suchman

The first definition comes frommesearchmade by David Deephouse on legitimacy and
isomorphism. Legitimacy is viewed afFrom the perspective of a particular so@ator, a
legitimate organization is one whose values and actions are congruent with that social actor's
values and expectations for actidihe social actor accepts or endorses the organization's means
and ends as valid, reasonable, and ratfixephouse, 199¢)1025 This definition is by no

mean in contradition but comes as a complement with the concept of alignment. It opens a
debatebetweerthis alignment between values and action on one side, and expectation on the
other side. Hence it can leetemporary alignment, and changes imply loss or increase of
legitimacy. Another precision not included in previous definition is the point of view. The
perspective is not from above or far from the scene, but from a specific actor. It also means that
different actors (maybe a customer, a regulator or a newcomer @mergy context) would see
different legitimacy levels.

The second definition c¢omi nstatesflegitimaey ianotiaon s hi |
commodity to be possessed or exchanged but a condition reflecting cultural alignment,
normative support, oconsonance with relevant rules or laws(Scott, 1995)p45. In
complement to the previous definitions, this one shows a balance between negative and
positive, with the opposition between commodity and conditicegitimacy here is an
environment confeed by a series of elements, on which the organisation may or may not have

an influence. On the contrary, the efforts by the organisation are not linked to what the produce
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(goods for exchange) but on their suitability to their environment. And this Hitytab
conferred by alignment, support, and consonance

Legitimacy has been a very fruitful stream of research already in the 60s, and if Suchman can
be considered to have reached a synth@3é&ean, 2004)different definitions had been
elaborated before, and refined also since tAesomprehensive work bylarie LaureBuisson
(2008)lists upto 17 definitions in chronologic order. Without digging itheir differencesan
extensiveseries of authors from 1960 1995a r &Parsoris (1960), Dowling and Pfeffer
(1975), Pfeffer and Salancik (1978), Ashforth and Gibbs (1990), Aldrich and Fiol (1994),
Boddewyn (1995), Hybels (1995)(Buisson, 2008) Then, after formalisation by Mark
Suchmansame author lists further developmdrgttween 1996 and 2008 St one et Br t
(1996), David (1997), Kostova and Zaheer (1999), Zelditch (2001), Zimmerman and Zeitz
( 2 0 0 @Buissan, 2008)Legitimacy studies are still a very lively stream of research as
illustrated below(Suddaby et al., 201™ a dedicated paragraph.

This section has highlighted legitimacy as a concegtthe research community associated.
Next comesa focus on the dynamics of legitimacy. It covers with Mark Suchman how
organisations deal with their legitimacy, in a cycle starting with gaining it, and then manage

legitimacy onwards.

2.1.2Typology of lgitimacy between pragmatic, moral and cognitive
After the definitions just exposed, comes a further level of explanation that identifies three main
types of legitimacy, namely pragmatic legitimacy, moral and cogriiuehman, 1995)

- Pragmaticlegitimacy, based on audience selierest

- Moral legitimacy, based on normative approval

- Cognitive legitimacy based on takéor-grantedness
Pragmatic |l egitimaaoyerestdedi caldc wlsatfiisoenlsf of
i mmedi at e(Swhmadn, Ba5p5 &
This aspect of legitimacy is a direct relationship, a transaction between the organisation and a
third party. The main concept below legitimacy are exchanges. Past transactions and
accumulation of information on exchange are building up a relationship déegitadate. It
is close to mutual trust, but built on past exchanges not as a given.
If we apply it to energy sector, it could be a customer buying energy from a supplier deemed
legitimate because of the most obvious reas@figen this custometanks from the nearest

petrol station; the shop and trademark have always been there, they are deemed legitimate. The

63



customer is confident on quantity paid, with a stamp confirming the meter has been proofed.

He is convinced that the price is within range so tbhaunther effort is needed to find another

supplier. This direct relationship turns into a transaction because-ekisteng legitimacy.

The £cond type is callethoral legitimacy. Maral legitimacy rests on a judgement whether

the organizationds beH{Suchmanuddyb79 t he ri ght th
There is a distance between customers, partners, community as audience of the organisation,
and appreciation of whether its behaviour is morally legitimatebrHirst because they need

not to be in transaction with the organisation to issue an opinion (for example a large NGO
pressing an oil company to exit fossil fuel). And second because measuring of moral legitimacy
i's only perceive dstaements angl negreer of lauy in Byaatdiernca d s
hence legitimacy as a perception, in a socially constructed way, not an observation.

Third and last,cognitive legitimacy is considered as taken for granted, is the sense that

oal ternat i v e sble lrhkalkengesebecamnmetinipossilkeaand the legitimated entity
becomes unassai | a(Buctenanb 3995m582nTshtirsu ca § pendt. o f A
grantedo is more elaborated than the two ot |
per manenceo. L egi ter thandugt baing elwiousn it bdtomésuhe torly
solution, but not perceived as a constraint rather as a fact of life. And in the time dimension, it

also appears as a status quo not subject to change. If this cognitive legitimacy is perceived as
evergreensome events may force it to change.

If we apply it to energy sector, this is an interesting formulation of a utility company. In a
limited range of supply, and limited geographical range, one single provider is obvious. Here
liberalisation of electricitynar ket s i n Eur ope are one way to |
and force to open the market to challengers. Technology are also a way to break into the taken

for granted. Scattered electricity production, by solar panels, wind turbine, local gealther
access, é force to revisit rules of quantit
final energy prices.

Whether these three categories are the only one possible or not has been largelyF@bated.
illustration purpose, a typology derived from Suchman uses pragmatic, legal, moral and
cognitive legitimacyAyling, 2017) This is more or less a divide into legitimacy claimed with
respecfor legislation and legitimacy based on ethical values. Tleeseategories will be used

in the last part of the result section
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2.1.3 Gain, maintain and repair legitimacy

The three main types being set, legitimacy is not an intangible asset of an organisation. Before
considerindegitimacy equally as property,aprocesand aperceptior(Suddaby et al., 2017)

the basic represtation is alonga timeline. The frst out of thregphassis to gain legitimacy
(Suchman, 1995)This can be acquiring customers or becoming a full member on a market.
The rext phase identified is maintaining this legitimacy, and creating momentum and keeping
it are closelylinked. This would explain ongoing organisations. At a time when things will
become difficult, a loss in legitimacy occur and needs mending. This can be mistrust from
customers, loss of market share, law enforcement, and in our energy context it iargien |
industrial accident. Here comes the third phase of repairing legitimacy.

The two dimensions can be combinatb a matrix could be drafted on Suchman definition,
summarised ifable2.

Gain Maintain Repair
Pragmatic X X X
Moral X X X
Cognitive X X X

Table 2 Summary of legitimation strategies,simplified table (Suchman, 1995p600

This suggests here that one organisation could be in more than one single square at a time. If
we apply this tathe energy sector, there could be a company maintaining its legitimacy in
nuclear activities with a cognitive approach, while developing renewatdegyto gain

legitimacy on a moral type of justification.

2.1.4New developments on legitimacy

In the developments on legitimacy in social sciences, we detail here research on different
dimensions of legitimacySuddaby et al., 2017)nstead of verbs or adjectives, a simple
observation is the choice of nouns: legitimacy is approached as a property, a process or a
perception. This difference opens three spaces wherepsegimensions can also be used.

First, legitimacy as a property Described like this, legitimacy appears as an asset, potentially
intangible asset on the balance sheet. As an asset, it has a value. This can help in a pragmatic
legitimacy to develop transfon. It is a given, which is very close to the cognitive legitimacy.

But it is more something that the company has, and not that the company is.
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Thenlegitimacy as a processHere it unites the temporal dimensions of building, sustaining

or defending leimacy, into an ongoing process. To stay legitimate, organisation have to take
action, and it can be both internal (produce new sources of legitimacy) and external (defend
against competition, against contestation

And last,legitimacy as a perception Pehaps this is the closest from Suchman definition
ng with
legitimacy. With its own belief and value$ ald customer ould estimate that the organisation

starti i g & shewsaHati tre eloservereis theenmain ievaluator. of

makes efforts toepair its legitimacy, where a new customer sees gaining legitifRmtyel3

summarise the key differencetthese three streams

Properiy

Process

Perceplion

What is legitimacy

Where does
legitimacy oceur?

How does
legitimacy oceur?

A properly

A reSounce

An assel

A capacily

A thing

Between the legitimacy object (e.5..
an ’.:-IHIIJI.IhII.I.III:Il andd its extermal
environment

Bbostly at the onganizatbon and field
lewels

Contingency view: Throngh “fit”
hetween attribates of an
organization and external
aundienoes’ expectations

An interactive process of social
construction

Between multiple social actors,
paricularly those seeking or
opposing change

Muostly at the feld level, also at
organizalion [group) levels

Ageney view: Through purposive
efforts of change agents and other
social actors

A social judgment
An evaluation
A socio-pognilive construction

Between individual and
|".)”l'| Aive ey il] walars rl.'\.l Tups,
organizations, sociey)

Multilevel, but laaning toward the
micm

Tudgnment view: Through
perceplions, judgmeants, and
actions ol individuals under the
l:ln wenos ll.r [ |I.I.|H:|.|.'|'|E"Jl"|'|5'|

institutionalized judgments
Walker, Thomas, and Zelditch
[1986), Elshach [1994), Tvler
[20DE), Bitektine (201 1),
Bitektine and Haack [2015),
Fost (2011], Zelditch (2001],
Larmin amd Zahesr [3012)

Davwling and Plefler [1975), Plefler
anid Salancik [1978). Singh,
Tucker, and Howse (19856,
Suchman [1995), Buel and Scott
[1998), Zimmerman and Zeilzx
(2002 )

Barron [1938), Bao (1994),
Suddaby and Greanwood [2D05),
Barnett (20068), Golant and
Sillince (2007)], Johnson e al.
[2o04E), Sine, David, and
BMitsuhazhi (2007)

Representative
publications

Figure 13 Legitimacy as a property, a process, a perceptiqi®uddaby et al., 2017p453

These three dimensions are well suited to energy transitions stuelgmacy as an asset is

the core ofincumbent companies. considering it as a process lead to study now newcomers,
new technologies find their way to become legitimate actors. And perception is about the
convincing power of utilities to demonstrate their (true) commitment to energy transitia

shortcut, legitimacy as a property could be the present energy productionithig|l energy

sources as assets; and legitimacy as a perception represents all efforts presented by electricity

companies, whether they are perceivegraesnwashing or transformation of the energy system.

2.1.5Legitimacy and legitimation
Before leaving the theories of legitimacy, there remains a clarification on legitimation vs
legitimacy. Most authors discussed so far are discussing legitimacy, amsltthe perspective

taken in this research, following Mark Suchman.
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Legitimation is often associated to discouyrssnd specifically how discourse builds

legitimation for social practice@®/an Leeuwen, 2007)The main objective is to explain how

legitimation hgpensTheo Van Leeuwen defines from classical authors:
ALegitimation provides the dexplanati ons?é
the institutional tradition. (1t) oexpl ai
validity to its obgctivated meanings and (...) justifies the institutional order by giving a
normative dignity to its practical imperativeBerger & Luckmann, 1966)

A first key dfferenceto legitimacyis that legitimation is looking for explanation, rather

describing the perception. So that the second difference is legitimation looks at why it happens

when legitimacy focuses more on how this happens.

The focus on finding causality can be summarisedlagitimation, finally, adds the answer,

sometimes explicitly, sometimes more obliquétythe question Whywhy should we do this

and Why should we dihis in this way® (Van Leeuwen, 2007)93.

From now onthis research will use preferably legitimacy to tegation, and focus on how

changes in legitimacy happens, how fast and how different from one organisation to the other.

2.2. LEGITIMACY AND ENERB®W DOES IT RIME TOGETHER

After an introduction on legitimacy research, this section coegigrhacy and engy together

and they camime togetherin energy transitionstudies)egitimacycomes as theoretical and
practical questionVhat makes energy systems legitimate®v does legitimacy change when
energy solutions change? And as a practipsstion, it can be ky go through a large
electricity company when rooftop solar and peer to peer relatiorsatiafy energy needs

Following section is organised in three steps. First, an overview of the very abundant research
looking at legitimacy andnergy. Then from the three key steps from Suchman, gain, maintain
and repair legitimacy, we present a detailed case study of gaining legitithagyabout
structuring of electricity sector imerica from 1880 onwardswith works from Mark
Granovetter ad Parick McGuire. Last, wepresent someaypology of research work in

legitimacy and energgnd choices made for this research

2.1.1 A large stream of research
There is a large stream of research assagi&nergy and legitimacy. Some are research in

energythat inquire legitimacy of stakeholders, othare research in organisational theory,
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applying legitimacy to energy cases. Last, some research work is not relevant to this section,
either because they view energy in the meaning of empowering, braciegpip,pvhich is far

from our purpose. Or because they use legitimate or legitimation in a soft sense, giving good
reasons for acting a particular way, which is not linked to the theoretical frame of legitimacy.

This can be shown from rapid searclagademic literaturan Figurel14.

« energy transitions » 7960

. Kncrwn tesritary : Adrian Smith, Kungl, Markand, Touffler, Geals
"moral legitimacy" gnergy 22500
"pragmatic legitimacy" energy 2250
"cognitive legitimacy” + enérgy 4100
Inc] Book Dawidson 2011 |Egia]ac",’ + Energ‘f’
“Challenging legitimacy at ?’55 DO,D

the precipice of anergy
calaamity”

gain legitimacy + energy 243000
maintaining legitimacy + energy 343000

ndl Karkssan-Vinkhuyzen, § eGes 3011
Legitimacy in an era of frapmentatian: The .
case af global climate gavernance

« clean energy» repairing legitimacy + energy 40800

21900
w dirty energy »
790

Figure 14 Mapping legitimacytypesand energy keywords

From this large literature, some speciiiteams of research are presented below. This will

come after the case study of gaining legitimacy in electricity sector in America. Repairing
legitimacy would be best studied with large industrial accidesttastrophe of oil platform
Deepwater Horizoin 20100ffshore Gulf of Mexicmand i1 ts i mpact on BPO:
good exampléMatejek &Gossling, 2014)And maintaining legitimacy is the main step studied

in this research.

2.2 2 Case studyuilding and gaining legitimacy electricity in the US 1880920

Introducing the landscape of electricity in USA in the 188Qd~or a good case styaf how
legitimacy is developed in energy, we have chosen emerging electricity sector in the USA in
the late 1% century.Inside the large stream of research studying how sociology and economics
dialogue together, we use work initiated by Granové@eanovetter, 1983Many aspects of

how sociological factors help to understand emergence of economy, for example one of them

exploring trust and how social relationships are embedded or intricated in the middle of

68



economic relationshifBrousseau et al., 199%jere we follow the stream of social relationship
contributing to legitimacy of a new sec{@han & Makino, 2007)

Our starting point is the emergence of electricity and electricity sector wgithh bulb
manufacturers, invention of high voltage lines, first power plant producing electricity or supply

of electricity only to an isolated building.

An intuitive development of a technical and industrial sector as we know electricity today,
would be aseries of power plants construction, transportation network development, along
rising demand and diversifying needs.

This is not the main explanation. Inste@@ranovetter & McGuire, 1998)t r e s s ereset hat
because a set of powerful actors accessed certain techniques and applied them in a highly visible
and prof it abl,therenaeey 6eries Of technicalomatom, and a series of new

users, different usage arising, but some actors will gain suffigittmacy. That includes
economics, power in the market, marketing and brand which will contribute or not to make

some actors more legitimate than others.

Summary of the business case of USA in the 1880s their study of how the electrical
industry started in the USAGranovetter & McGuire(1998) mix sources from history,
innovation, and economics. Their intent is to demonstrate how a sector dominated by invention
of new techniques structures itself, how boundaries are set by people and companies, then
changed for different boundaries. It is boift previous work on the importance of network and
power relationshigGranovetter, 1983nd on work on emergence of electricity regulation in

the USA(McGuire, 1989)

As suggested in the title, ARnThe making of
Granovetter and McGuire suppose that electrical industry is made rather than arisen primarily
from products and market, from supply and demand. But if the industry is made, it is made by
people, and actors of electrical firms.

We briefly present structure ahe case before studying detailed mechanism at stake that
contribute to legitimacy, or adversely hinder it. Authors establish 4 steps in the structuring of
electricity sector. They use the concept of boundaries which define what is in the sector studied
and what becomes outside of it. A chronological view has been constructed Babpe3

before
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Year Event Innovation/Relation
1880 Edison begins to develop thecandescent electric light innovation

1882 Around 12 privatelyowned central electric companies

1885 More than 1,500 artincandescent systems companies

1885 Creation of association of all ndfdison companies Relation

1890 Split between localtilities and equipment manfacturers Relation

1891 almost 2,000 independent electric local firms

1911 crosslicensingagreement General ElectWgestinghouse Innovation

Table 3 Chronology of events (adapted from McGuire andsranovetter)

The first period starts with an open field after discoveryof the many applicationslectricity

could havelt is a world of inventors and business men, widw use for electricity creating

new devices and new product offeratfracting new adopters. In this blossoming of ideas
becoming businesses, our authors explain a separation between suppliers of electricity for
lighting, and manufacturers of equipment using electricity. This boundary is progressive,
mostly made by individal decisions or preferences. And after the fact it seems so obvious that
this boundary appears fully legitimate. Even today we would not expect that an electrical
production company manufacture or sell any fridge or oven. To some extent, we couldysee toda
a remnant of this boundary; Siemens Corporation, was both manufacturing turbine and full
power plant, while selling up to oct 2017 light bulb via its subsidiary Osram.

The secondperiod is characterised by stabilisation or consolidation of the matkstcdming

just after the first one. Hengroduct and usage seem stable, while fierce competition start
between actors. We see that all actors become legitimate on a market of commodity, of standard
goods. Since transaction costs are low for custonmigte and public companies start
competing for volume, market share, exclusivity. Authors cite private companies denouncing
public utilities belonging to cities. Inside boundaries previously set, there is a consolidation of
actors.

The third period identified by authors is a progressive selection of one main business setup
when other disapped@ne main way of doing business is a private central station powering an
area and connecting to neighbouring stations. That is detrimental to many other offers that
existed, for example providing electricity mostly during low demand time, like during the night.
That is anewprotected by a boundary when a series of patent prevent others actors to build

isolated station with the same technologies.
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Fourth and last period up to 1925, when main actors focus on internal growth, with their
model of central stating. Competitors coming with other solution are pushed to small corners,
where they can get no legitimacy. According to authors, persuasion and influence drove small
companies into inefficient technologies. As a resulain players gain again in legitimacy, as

no one else is accepted on the market.

Mechanisns for construction of an industry. We observe in the case 3 main mechanisms
which contributed to build the constition of legitimacy

The firstmechanism at stake is the emergence of an ecosystem of ideas in electricity. It is not
Edison alone but many people putting new devices and tool into electric product. This is
bringing all the flow of new product that will help build relationships, anthdaries.

The seconanechanism here is personal relationship, association. Continuing of previous work
(Granovetter, 1983)power of individuals is presented as essential to influence creation of
boundaries. It can be in the form of prestoip to customers or creation of norms for example.

The thirdmechanism is the mutual challenge of centralisation and decentralisation. There is not
one final stage between the two, but they coexist. Central power station model tends to vertical
integration and larger networks, while city owned or stateed elecical company tend to a

utility model focused on low prices and high service.

Factors that builds legitimacy and those who delay itWe can sort two types of forces which

build legitimacy of the sector or hinder i the forces contributing to legitimacyor
customers, users and other parties, we see multiplication of companies. confronted to more
manufacturers, more suppliers of goods and services, adoption electrical sector becomes less
weird and gets into the technical landscape, finally into theldanidscape too, as a day to day
usage (lighting streets and houses, electric appliances in households). Then progressive
distinction in the sector, like the divide between utilities producing and supplying electricity,
and manufacturers of electrical gedukelps also customers to understand who does what.

On the other side, some factors delay or hinder legitimacy. To some extent, numerous
inventions and new technologies are blurring acceptance by new users. The question of what
product will work or not, &r example direct current or alternative current standards, tends to
postpone adoption by users. We suggest that another element that dims legitimacy is the number
of companies exploring inefficient technological paths. Looking back in history it is much
easier to tell wrong paths from good ones; but as they appear every new idea could become a
legitimate market. This could be called mistrust, or higher transaction costs to determine the

value of the product.
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Key takeaway from the Granovetter McGuire case We chose this case for building
legitimacy because it demonstrates that technical construction of electricity is a social
construction. Here technical issues like question of Alternative Current vs Direct Current
(AC/DC) are dissolved into habits, accepta, and usage. It has been also studied in adoption

of QWERTY keyboard rather than better optigbsvid, 1985) Sometimes it does not work

and some events put a halt to the development. We think of use of LPG fiorfe@nsce, when

an accident in a parking in Lyon Vénissieux in February 1999 was sufficient to restrict the
development, even after the technical issue had been fixed. In the end, technologies that become

accepted have built their legitimacy, and becormalle until further changes.

2.3.3Mappingresearchon legitimacy and energy and selecting a research stream

Research on legitimacy in energy is here presented first by types of research question, then with
methodology used, often case studgcent discussion in research pave the way for a discourse
analysis perspective on energy transitions studies and legitimacy.

Researclon energy transitions using a legitimacy frame is numerous and in many directions.
Elaborating on Suchman categoriesea fesearch articles can be classified as showahie

4. They we classified here in focus on gaining legitimacy, like previous case study of electricity
in America in1880.Then on works looking at repairing legitimacy. Here a good case study
would be Californian wildfire impacts on the legitimacy of Pacific Gas and electric. And
maintaining legitimacy will be the centre of this research work.

focus on |gaining maintaining repairing
legitimacy legitimacy legitimacy
pragmatic |Rosenbloom D.,Berton H. ,
Meadowcroft J. (2016) Framing the
sun: A discursive approach to
understanding multi-dimensional
interactions within socio-technical
transitions through the case of sola
electricity in Ontario, Canada
moral Stephenson K., Doukas A. , Shaw [Patala S., Korpivaara |., Jalkala A.
Y®O6HnMHU & DNEB Sy g|Kuitunen A., Soppe B. (2019).

Wi NI yaAdaz2y ¥ dzS t|Legitimacy Under Institutional
carbon-intensive natural gas Change: How incumbents approprial
RSOSt 2LI¥SyiKé clean rhetoric for dirty technologies.
cognitive |B Huybrechts, S Mertens (2014) Thq Geels, F.W. Verhees B. (2011) CultMatejek, S., Gossling, T. (2014)
relevance of the cooperative model|legitimacy and framing struggles in |Beyond Legitimacy: A Case Study
in the field of renewable energy. |innovation journeys: A cultural- .t Qa aDNBSy [ aK
performative perspective and a case
study of Dutch nuclear energy

ompnpgmdycl

Table 4 Examples of research articles on energy from a legitimacy perspective
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This reflects that all aspects of legitimacy have been thoroughly explored. And it is even more
case with n(Geelk &werheks, 20El@pr t imampani es th
manipulate or engagedai s ¢ o($cheseeebal., 2013)

t he

On the axis of gaining / losing legitimacy, there are some discussions ending in a black and

white answer: are cooperative relevant in renewable energy? Yes, they are legitimate. Then,

some articles focus on growth, apparitiomefv technologies, and explore how they become

legitimate. for example, on solar power into energy fRiasenbloom et al., 2018Yext comes

work on maintaining legitimacy, structured with incumbent / challenger relationstrie thiere

is: how much legitimacy of incumbent companies is eaten up by newcomers? Last, on the

legitimacy repair research, there are large accidents and their damage to legitimacy, or fuels

becoming illegitimate.

Types of research by methodologghow a najority of case studiesLiterature review shows

that case studies airequent, as shown with examples taking one sector and one country:

Nuclear in the Netherland (Geels & Verhees, 2011)
(Rosenbloom et al., 2016)
(Markard et al., 2016)

Coal in UK (Turnheim & Geels, 2013)

Solarpower in Canada

Biogas in Germany

For each of them, the richness of case explained allowapasielerstanding of how legitimacy

is evolving.

Next methodology used narrativewith input from rhetoricanddiscourse analysigatala et

al., 2019)This is appropriate to study oppositshke new technologies calleddeanto oppose

them toprevioustechnologiedbecoming dityones |1t can al so be

strategies to incumbent companies in the energy sector. The main dimensiagitisdina)

with a focus on how change unfurls.

opposi

Finally, a more marginal tseam here useasterviews of key people identifie@Huybrechts &

Mertens, 204). This is especiallyelevart for emergence of new models, h#re cooperative

model in renewable energy.

Energy transition and legitimacy have been studied at length in the litefatecent synthesis

on energy transition studidead byJonatha Kdhler, Frank Geelsand many othersdicates

some open streana$ research(Koéhler et al., 2019)
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fA third key topic is aboufirms targeting institutional change in the
context ofsustainability transitions. Studies have showmow businesses

and other actors shape their institutional environments with discourse

~
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activitiesand framing, through political coalition building and lobbying, or

by strategically influencig collective expectations. A closely related issue is

the creation (or undermining) of legitimacy in relation to firms, business

models and technologies, which has been observed as an essential element in

the struggle for public policy support of new teologieso
It shows that studies at company level, and more precisely at comparing companies is fitting
both the case study stream of research, and the longitudinal aspect of emerging strategies.
At the same time, discourse activities have been used hddhgcultural, power, resistance
dimensions.
This is the research stream that we follow, with two main dimensionsdifmginsion covers
the typology of legitimacy, potentially more than one at a time for one comfadya second
dimension of comparmcase stuigs showing several companies confronted with legitimacy
challengeslt assumegor the time being that different cases are similar frogaia /maintain/

repairpoint of view of legitimacy.

2.3. LEGITIMACY IN DISCOURSE ANALYSIS

After review of legitimacy cornerstones, and how legitimacy has been applied to energy studies,
here is an overview of legitimacy studies using discourse analysis. We divide it into:
contradictory discourse using rhetoric analyignexpositionof undetying mechanisra of
affirmation, and a focus on Corporate Social Reporting. The first one is studies of pros and
cons, the second is only positive side of discourse, and the third is a comparison in time for

example.

2.3.1 Legitimacy and rhetoric

When lodking at legitimacy with the point of view of analysis of discouesk;st approach is

to compae positive and negative arguments. Opposition in rhetoric argument dates back in time
from ancient Greeks off5century B.C., but much nearer to wsis expose in rhetorical
strategies of legitimacf{Suddaby & Greenwood, 2005)

Authors developed a very essential method of how legitimacy is constructed or deconstructed
by each partyThe case study of a consulting firm buying a law firm is analysed from the firm
point of view as consolidation of legitimacy, and by third partiggi¢ally competitors) as a

threat to legitimacy.Looking at how each partyiés to consolidate its legitimacy and
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deconsolidate each other gnesults intdypologiesandestablishe$ theorical ways of change

This successful design is based on dialagnet rhetoric of both argumentatiofseponderant
role of words but also ambiguities associate
logics and other symbols are used to legitimate or resist change, we can begin to understand
how groups mobilize ol | ecti ve action to | eg(Suddaimya& e or
Greenwood, 2005p63. It leads to careful interpretation of words, including their context.
Logics can be applied in energy studies tcaclenergy vs dirty energy; originated from
hydrocarbon with opposition of clean fuels like gasoline to dirty products like heavy fuel oll, it
acquired a new meaning where everyone claims a logic toward clean energy. And the rhetorical
dirty energy has a flerent meaning for each player.

Rhetoriciswe |l | adapt ed tgooderiergycvaibasld omRhetonical $tudies

apply first and foremost to positive and negative attitudes, they ceatbgorised ito good

and bad, as perception and valugscussions ornergysources aréull of such oppositions

oftenfor historical reasons. Clean/dirty fugheeavy/light products, carbon/carbfree,é T h i s

is one of the reasons why legitimacy studies in enefgynused rhetoric analysis

A further interest of exploring rhetoric in discourse is to use the tension between opposite
argument to generate knowtgrl thus saving use of an underlying explanation frame, like

power strugglefor example This is the secontype of research reviewed.

2.3.2 Exposingeritical discourseapproach

Legitimacy studies with discourse analysis areardy dealingwith opposie point of view,
takingan opinion and its contradictaConfronted to a single point of viewpme other tools

have been developed large stream of research is looking fonderlying conceptin the
discourse. This streaof critical discoursanalysis creates reflexivity by addition of a level of
analysis above the discourse.

When rhetoric goes back to Socrategeoerate knowledge from discussion, critical discourse
roots back to Marx to answer quessdike: what makes you say what you sadyRere do you

speak from? This stream of research looks at verbal or written discourse and looks for
explanation of form and content.

Critical Discourse Analysis can be presented as research schibvahaf deweb orientation

with theoretical antecedentsth in neeMarxism and Foucawt(Mayr, 2015)p2. With these

two names in sight, it draws attention to how discourse is influenced by power, domination, and

more generally how discourse can be in contradiction with interestssaf thaking it. This is
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underlined in Handbook of Discourse analy@iannen et al.,, 2015) ntritical studies of
institutions and their discourses the conadgtegemony has therefore been an important tool

for explaining why people consentconditions that are not necessarily in their intér@gayr,
2015)p758 This citation insists on uncovering, in the discourse, some elements, here about
hegemony. And the explanation frame above the text is a critical view.

Critical Discourse Analysis its source and application Critical Discourse Analysisas been
structuredbeginning of90saroundTeun van Dijk, Norman Fairclough, Gunther Kress, Theo

van Leeuwen, and Ruth Wod@Rijk, 2011) Founders who cal |l t hemsel ves
call it amulti-disciplinary approach, rather than methodoldgyexplore disourse in general

with use of external referential. Uncovering mechanism inside the discourse shows how power
relationship, domination by actors, ideology, or determination of social groups are at stake.

The referential used can come from works frigilchel Foucaul, Jirgen Habermas or further

back to Karl Marx. Philosophy concepase mobilisedto scrutinise how affirmation and
opposition are structured in the discourse. This is a narrow sense of how external referential
brings light into hidden elemés of the discours€iritical discourse has beénuitfully applied

in many fields, exploring social practices and role of power within discourse.

Application fields of Critical Discourse are numerolairclough lists research works in
directionswide aparttinew management il deol ogy, new soCi
correctness, ¢ h a n g ¢rairclough petoal., i1997Hach lof there is sman s i on ,
oriented, and somewhat provocative, way to exprEssy are examples of how discourse is
revisited atManadgémemtentdéehvedy o ifor exampl e
and domination relationship, whigmnanagement communicati@mwould have been a more

neutral formulation.

Critical discourse analysis in statistical text studies The critical approach to discourse
supplies a frame which creates tensions in the text and offers potential interpretation which
would not appear in direct coding.Researchn political sciences particularly suitabléor

Critical Discourse, likestatistical text analysis b@edricLeterme(2016) Author uses Critical
Discourse Analysis inongitudinal study ofdiscourses fromWorld Bank, OECD and
International Labour Organizatioturing 40 yearsWith a lexicometry methodologyuite

similar to our research design, concept of hegemony is at the centre of research to observe how
liberal vocabulary and ideology spread in the discourse.

Critical discourse and legitimacy Critical Discourse Analysis is a powerful way to explain
legitimacy in discoursefiThe more legitimate and commaensical the discourses and
practices of dominant groups appear, the greater is their capacity to rule by consent. In critical
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studies of institutions and their discourses the concept of hegemony hderéhbeen an
important tool for explaining why people consemtonditions that are not necessarily in their
interesb (Mayr, 2015) p758.This citation showhow domination and hegemony create a form
of discourse which becomeablelled as legitimacy. It also pushes into a cognitive legitimacy
where acceptance is created in the discourse, rather than a thoughtful choice. In a Critical
Discourse perspective, legitimacy in a construction, and with goparfrom those who built

it.

More specifically inmanagemengtudies Critical Discourse Analysiwasusedwith research
objects such as industrial restructur{iv@ara et al., 2006 Here, the discourse is analysed as a
legitimationmethod to implementhe restructuring of a given sector (in this case, paper industry
in Finland in 1998). It offers interesting ground to study other sectors testaucturing, from

the point of view of change in legitimacy. This is particularly the éasehanges of audit and

law firms (Suddaby & Greenwood, 20Q%r restructuring of electricity sectqisungl, 2015)

2.3.3Studies on CSR

One specific form of discourse in management studies is corpma@unication. We detail

here how research on Corporate Social Reporting (CSR) has mobilised rhetoric and critical
analysisThis choiceof looking at research on CSRakes a link between theory mobilised and

type of data used in this research.

CSR can be viewedas affirmation of legitimacy. CSR reports retain a special place in
discourse analysis and legitimaéy interesting statement on how CSR links to legitimacy is:
Abeing a controversial i ndustry, legitirhacyc>o mp an i
(Du & Vieira, 2012) This illustrates that CSR is not first and foremost an obligation to fulfil

but a plea for companies. If for controversial companies it includes obtaining legitimacy, for
most companies it is a mean to develop their legitimacy.

The affirmative style of GR can be directly read as affirmation of legitimacy. It can be object

of analysis at a Critical Discourse Analysis level, or only at discourse analysis. Staying at the
level of discourse itself, case studies allow comparison across companies or dwiperiod.

The beginning of reports, often with mission and vision of companies, is particularly
meaningful, since it has been thoughtfully chHsed by compani es. Al ntegr
companyods mission and sl ogan ilitg. Ingengra, the r f u |

greater the extent to which a company integrates CSR into its mission and values, the more
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likely stakeholders will view CSR as andispenab | e part of t he

consider its CSR engagement as authentic and endnng Vieira, 2012)p6.

Authors ald here the idea that all parts of the report are not of equal importance. Cred

andaffirmation of legitimacy are more present in sactatement, while other dimensions
justification by numbers, by action taken or commitment might be presawletren the

reporting

compar

ibility

of

CSR definition according to Archie Carroll
Tracing origin and definition of CSR is closely linked to Archie Carroll. He rooted bac
term in history and explained how it has changed.
ng back 195
to pursue thas policies, to make those decisions, or to follow those lines of action whig
t h e (Carilj, 89} i ves
It is mainly the responsibility towards the society which is put forward.

Afirstdefiniton i s tr aci to Bowen in

desirable in terms of a

19
responsibility of business encompasses the economiel, leghical, and discretionat
t hat h a Canodil, 1999)g a n i
This time, CSR is defined along four axes with society expectations as pivot. Society car

Then asecond definition is given by Archie Carrollhi ms el f i n

expectations soci ety
company to make money, to act according to laws and in an ethical way. The definition
an open door with the discretionary dimension. Magtié&ronmental would fit here.
At he

Last, an updated versionby 1991clarifiedt h a t di screti

t hat

ona

and suggesting It embraced dAcorp

conscientious business person, it should be framed in such a way that the entire 1
e mb r(@acradl,dL998)

I AThe CSR
cor po(Cardllgl99d)i t i zeno

business responsibilities i

Il n a nut shel firm

good

Many developments since that time have incorporated into CSR a sustainabilit

environmental dimensiofCarroll, 2016)

Could CSR reporting be held for responsible repors for irresponsible behaviour? What

is the real value of CSR reporting a very

i rresponsi b(Perks etyal., ROi3)he

pr ov oCoamunicating

responsibilitypr act i ci ng

immediate tension betweenegking and doing is exposed. This is a cornerstone of disco
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analysis which discuss what is the practical value of discourse. Authors analyse here the
semiology and text analysis method on visuals and texts. This gives a responsible and positive
value d CSR communication. The distance to reality can be very wide, in energy studies we
could call in greenwashingé

A more neutral perspective is to study discursive tensions in CSR. In the dialogue with all
stakeholders, Critical Discourse Analysis is mobiito explain how power relationship are
structuredHgvring et al., 2018)

CSR and rhetoric. From a more structural point of viewesearch studiegdhether CSR was
motivated by legitimation conceliPétrin et al., 2013)If this is the case, the@SR relies on

rhetoric and visual representations as a one direction communication. Alternativatybe a

dialogue with third parties.

CSR can easily be analysed with text content analysian ben with analysis of adtisement

on CSR to show ethical behavidtiarache & Perks, 20103notherapplication was performed

on testing all Twitter communication on CSR with at text mining algoritfims explains how
communication strategy aligned with expectations by stakehol@etieoni, 2013)

CSR as a signal An interesting synthesis of role of CSR is to consider it as a signal to
stakeholder¢Buisson,2008) I n t his view CSR becomes a pro
that dialectic rhetoric seems t@sn a | a new understanding of th
search f or mo(Castelld & leozanot 201hH allows to @onsider evolution of

CSR reporting as different messages sent, and evolution of claims of legitimacy. But it hits two
limitations. First, what could be the legitimation potentiaghié signal is changed each year?

And if the signal remains constant, it becomes less a process and more and assets of the
company (li ke moral valwue, or business ethic
reports. Who reads this signal? WherRO8ports are read by rating agencies and independent
evaluation bodies the legitimation is indirect for customers, converting the signal into an echo

interpreted by intermediate actors.

79



Characteristics

Strategic CSR

Institutional CSR

Malecoe CSR

Discursive elements

TNme scale orentation
Position in text

R hetoric strategy
CSK. Foundation
Main concepts
Management theories

Roole of legitimacy
Message to stakeholders

Leginmarted by the
economic logic of the
firm

Short- to mid-term

Supports the most
important enchymemes
Prowvides the logoes
Positivistic
Performance

CSP; srategic manage-
ment; project
B C e

Pragmaric legitimacy

We are acommtable; we

i
middage el

Legitimated through the
value of the enthymeme

Long-term (sometimes
used as temporal)
Used in introduction
and linkages

Provides the ethos
Positivisoe

Social contract '.1|.|Tf.'
Business echics; stake-
holder theory

Cognitive legitimacy
We are “pood" and

respovtsible; |.\|.‘||.u:|y; o the

Legitimated by appeal-

ing to an engaged dialog
Long-term
Marginal, additional

Supports the pathos
Post-positivistic
Inclusion: |.|.l.|]l.:l:7'_
Corporate citizenship/
political view of firm

Muoral legitimacy
We want te engage pou in

a dialog

CSR communicy

Table 5 Potential of CSR rhetoric strategies for legitimation (Castell6 & Lozano, 2011)
p22

Table5 shows how different aspects of rhetoric reinforce aspects of legitimacy vs dthers.
opens an interpretation of discourse analysis on the three classicahslarhdegitimacy,
pragmatic, moral and cognitive. CSR is no longer on the single dimension of affirmation. An
additional dimension opened by authors is to consider that companiesleaddyeor laggards

on CSR. When transferred to energy transitiorg tlouldexplainwhich companies are more
advanced towards a future state. But leading or lagging suppose either an undisputed reference,
or a relative scale to compare companies. And CSR is not the easiest tool to measure efforts
and accomplishments.

It turns out that Corporate Social Reports are rich material for studies on legitimacy and
discourse analysis. The possibility to study positive/negative opposition suits energy sector,
showinga tension between fossil fuels and renewable. And the pdagsibicompare reports

or companies suits analysis of how energy transition became a concern.

2.4, LEGITIMACY AND ENERGY TRANSAND DISCOURSE ANALYSIS

This theoretical section explores how discourse analyassapplied to legitimacy in energy.
Discourseanalysis in energy studies is an active stream of research. Three theoretical starting
points have been identified on legitimacy of actors in energy. How legitimacy evolves? How to

compare legitimacy of different actors? And opposing one legitimacy tbemot
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2.4.1Discourse on evolution of legitimacy

The first starting poinhereis to study evolution of legitimacyNatural object of research is a
company, a country, a technology. Discourse analysis highlights how to gain or maintain
legitimacy. Diffusion of nuclear technology in the Nether(@eels & Verhees, 20113 a

good example of legitimacy of one technology. Textsyals, advertisement are analysed in

many semiotic possibilitie$¥i t h aut hor s ¢l ai mi ng asanismst c ome
that influence the creation of cultural | egi
Case studies are particularly suited ftdlow evolution of legitimacy in a consistent
environment. Dramatic examples of an accident with loss of all legitimacy constitute good
starting point,like explosion ofa British Petroleunoffshore platform in Gulf of Mexico

(Matejek & Gossling, 204). Another type ofesearch is to takenambiguous case study, with
apparent legitimate and illegitimate sides. Witbase study of the shale gas industry in British
Columbia, Canad&tephenson et al. (201)o mpar e shal e gas to d6a gr
creates a frae to discuss how the industry may gain legitimacy.

The need for more sustainability is a good reason for legitimacy to change. It forces companies

to answer in a discourse protectingtheie gi t i macy, 1 n adagtoexternalhe t h
expectations, manipulate the perception of their stakeholders, or engage in a discourse with

t hose who quest (Schereréthled0XIhi$ quite provocatimecvigian is very

suitable to CSR reporting; at the same time addresguestions of sustainability and
legitimacy, and manipulate by choosing best figure or best stories, and also targeting specific
audience who could question their legitimacy.

Based on legitimacy evolution in one give case study, we caudl@p potential @search
guestionsat different leves of observationFor a technologya research question could cover

how wind turbinesare presented in the press and become part of the energy production
landscape. This is partly covered in research on acceptabilgweonr territoriegZelem, 2012)

For a company question on impact of energy transition on internal legitimacy perceived by
employees vs external stakeholders could be relevant. The discourse analysis here is either
official internal and external conferences, or interview analygs.acountry, it could be a

research on political discourse on energy policy, and whether it is perceived as legitimate.

2.4.2Discourse on comparison of legitimacy between companies
The secongbossibilityis to study comparison of legitimacy between different research objects.

Either they are in different phases of legitimacy, typically two apparent close companies gaining
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Vs repairing their legitimacy. Or they are relying on different mechanism to clem t
legitimacy.

The difficulty here is to find sufficient comparable cases. This was achieved for a national
comparison across five countries in Northern Europe on legitimacy of contestation or
participation to electrical vehickSovacool, 2020)An interesting shution to the difficulty in
finding comparable cases is to use one single casstumiedwith two different methodsThis

was performed witlwo critical discourse meths@pplied tothe discourse of Exxonmobil on
global warmingLivesey, 20@).

Comparing legitimacy betweatifferent cases could be imagined in research questions like:
Across energy majors, oil and gas companies with worldwide presence, how legitimacy is
managed differentlyn the corporate discourse?

2.4.3Discourse on opposite legitimacy viewpoints

A third viewpoint istherhetorical opposition between two partiesgitimacy is at the centre

of the debate while two parties try to appropriate it. This is a direct reéet@tassical rhetoric
debate(Suddaby & Greenwood, 2008nd finds application in energy withpponents and
defenders of coal industfgr example(Ayling, 2017)

In some energy cases, the choice is-egfflanatory: if clean energy is the opposite to dirty
energy, then the discourse will only explain why companies turn away from the dirty one. This
appropriation of clean energy compared to dirty enéRatala et al., 2019% also based on
rhetoric.

Potentialresearch questis with high degree of rhetoric could be takieom heated debate:
what rhetorical strategiese developed bgefenders and opponents of nuclear power, in France
or in Germang

We believe durtherpotential point of view could be to look at comparison of actors and use a
critical discourse point of view to study legitimacy. Although no example was identified,
restarting from the comparison of Kyoto protocol in American andaligiresgBassi, 2010)

there could bea research question on how power relationships explain that legitimacy of
renewable is more or developed for different countries. In this example, the differences of data
and content by country is overcome by an overarching theory on acceptability atahoesi

This intersection of legitimacy, energy and discourse analgdise area where our research

guestion belongs. This intersection is a dialogue between energy studies and legitimacy as an
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asset or a process; and among levels of analysis, discanedgsis takes individuals,

companies, or institutions point of view.

2.5. BEPISTEMOLOGY

Why do we need epistemolod¥/This section makes a link between realitypwascanobserve

it, andthemethodwe useo look at it.A detour is necessary &xplain which conception of the
world is assumed in this research; hence to propose a researchauoghconsistent with the
formulation of research question and with analysis of re§litietart & Rerret, 2014)

This sectioris made of successive choicather thara definite answer onder all. We follow

four stepgSaunders et al., 201@cluding our access to the real world, our approach to produce
knowledge, how the researcher stadhidst the research wqréind the method followedn
energy systemss they stanthdayand as thewill becomaomorrow,we see some reality but
can only build our clear view of iT.he following step from this ontological position is that we
can onlyinterpret what we see. Hence timecomfortable e s ear c heawagstrypngsi t i o
to stay above the data and reality, but in fisetting in the middle othe reality observed.ast,
methods associated to this approach are qualitative. To be abterfréh reality in energy
transitions, it will be necessary to wlifferentcase and to treat them with methodologies like

interviews, discourse analyss,b s er vati oné

2.5.1 Ontology

Energy world is full of technologies, of consumers and producers, as was largely discussed in
part 1. But what is the essence of energy transition? Words are misleading here, since
fitransitiord can mean shift, turn or maybe jumipis true for anyreality; there are layers of
techniquesone on top of each other, and many audiences using some of these techniques. But
this does not explain change, apparition of new ideas and how they blossom. In the end, there
is little ontology of energy here, insteadrld gets meaning only as we screen it.

That reality is socially constructed If energy can be measuredwatt, joule, volts and amps,
energy transition cannot. Reality of energy transition is socially constrBeder &
Luckmann, 1966)as intertwined between those who create new concepts, and those listening
to them. Magy concepts we deal with in this research are related to usage: conventional energy
can be defined only as opposed to4eonventional, not as a comprehensive list of techniques;

in renewable energy, does the shcfor panel or the composite for wind bedenew
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themselves, or just the sun and wirs?a resultour ontology in this research is that there is a

world out there; but we cannot have a direct access to reality.

2.5.2 Epistemology

Unfortunately if reality is not accessiblet becomes very difficult to build knowledge on
change in energyrhis is why we need to start from a theoretigpproachof how scientific
concept are produced, then build on these principles to propose a research methGamlogy.
entry point is sociologyand how people shape reality. First, because energy transition is a
constructed concept, mixing technologies and how people understand it, and second because
legitimacy roots on perception and on discourse communicated.

Four dimensions leadhg to a constructivist approach. First, knowledge is relative. This
research does not pretend to find the enshiiméglieexplanation of how companies will reach

exit to energy transitionOn the contrary, we take a humble view of adding a few perspectives
to knowledgeon energy transition, on legitimacy, and on how discourse analysis can be
mobilised Assumption here is thabnstruction of knowledge can only be relatiVeking a
relativist approach as opposed to positivist appr@dan de Ven, 2007jts the idea that #re

are many trajectories and solutions in energy transition. And that the solutions will not come
solely from data and facts.

Then, technology and societgan be viewed as intertwine@ur research question is at
crossroad betwedrchnologyand sociolog. Technical evolutiorn energy solutionandhow

they are accepted andedgo hand in hand. In that sense, we adopt the view that sociology and
use of successive innovation and technique will solidify at one point as techrioémiyiology

is society nade durable (Latour, 1990) As an example, what makes solar panel a relevant
solution is that many people install them on their roof (society) and not the progress made in %
purity of the solar de(technology). This approadatiaims thatlere can onlypea relative view

of scientific knowledge. Sociology of science slsawsults are always dependant on some
contingenciegCallon & Latour, 1991)

Our research aims at proposing a Byt A mapis not aterritoryd (Korzybski, 1995) There
aremany entiesto look at reality Choosing one entry is equivalent to select onetmagplore

a given territoryBut there are many scales possible for mapsl maps of rivers only, maps
with contours line, or maps of wind speeds and direction for wind power energy. Similarly,
legitimacy of electricity companiesan be looked at with many different maps. Some are

methodological maps (what companies tell dbibweir legitimacy, or what credit external
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parties give toltese companig¢sand some are at different les@lor example company level,
country level, world levgl Considering that energy transition is our territory, with companies,
technologies or cauries on it, several maps can be used to look at it. Here we select a map of
how legitimacy can be traced in discourse analysis. This will not exhaust the territory to,explore
but illustrate this aphorism between map (which could be labelled a researgh)dand the
territory (that would be the issue to explore).

Last element here is thae can onlyinterpret the worlcaswe sedt. There is no objective

point of view, only subjective choicen this research we work with texts, and corporate
communication. Even with very large quantity of data, we consider that we can only interpret
the data and facts that we see. I f all occur
web, there could only be a data mining from data. On one sidg atdors do not use these
words at all, and on the other side potentially abundant knowledge cannot be retrieved (like
intervi ews, obser vat ithisnnecessity of thterpretdtionas deee st u c
summarised asi The const r uc\ist beliewstthatdorunderstane thig wosdt of
meai ng one mugSchwanmtf1998pr et it 0

Research question 9 taking a constructivist perspective This section is not so much
labelling the perspective used, laking to the constructivisschool of though{Chareire &
Huault, 2001) Production of knowledge is defined here as a construction, building on reality,
and representingeality. There is no straightforward definition of what constructivism is,
because it is better described by what it do€onstrictivists endorse the claim that contrary

to commonsense, there is no unique 'real world' thatgists and is independent of human
mental activity and human symbolic langudBeuner, 1986 . 9cked bySchwandi{1998

p.236 In this descriptionSchwandt insiston the construction of reality. It also implies that
there is more reality as we live and experience it, than themexmeto our experience.

Some elements of camuctivism can be traced back to Kam his philosophy of rationai,
detailed inhis book aitique of the pure reason in 1781% describes reality as beyond limit to

our knowledge. Realitigself may be present, but is not accessible in the representations we can
build. The world we can access to isexperiencedeality, a representain.

Constructivism also borrows fromopper a vision of relationshipbetween problems and
knowledge Any knowledgecomes by solving problembut no problem appears without some
previous knowledgéPopper, 1957)So that any knowledge seded somewhere before and
after knowledge

This epistemology has some impagbn the research Data collectecre always supposed to

be valueladen This matches aesearch focused on words, choice of words, and meaning of
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words. Energy words are paid ar |l y constructed to carry spe
energyo promises an evergreen source of =ene
innovation.

The validity of research work continues up to refutability. With different texts, and different

data, outcome aksultinterpraationcould be differentAllowing refutability in the production

of results s a strict criterion of what is demonstrateéPopper, 1957)

We believe that the same datauld be processed by different researchers with some differences
(repeatability). And should the data observeddganded to a few more years, or a different

sampleof companiegreproducibility)different patterns could be identified.

253RSa S NDKSNRa NRf S

Ideally the researcher would sit on top of the world to a have better view of what is happening.
That is also true in this research where the quantity of text available could lead to think that the
knowledge is there to pick.

But the researcher is giving meaning to what he or she sees. In this research we cannot stay at
a position coming from data mining where scales would indicate a % of transition accomplished
nor a % of legitimacy gain or lost vs last ygan the contraryeach concept that is tested has

to be chosen. It can be selecting what waodise examineéh the text Or by using concepts

from the literature to test inside the data.

2.54 Methodologywithin discourse analysis

This epistemologgectionmakes thdink between theory used and the methodology we use.

A quantitative design would not be suitable for a question on how things change, neither for
finding when these changes become visible

In qualitative designs, this research would be suited for multigée studies, where some
companies would be studied along several years in detail.

By doing so, we accept that comparison across companies will be limited by the meaning given
for each of them, whether in interviews, discourse, internal documents. Anavwed¢o accept

as well thattontent of concepts charggdn example from our researelne CSR reports tend

in the beginning to cover mostly quantity of water and paper used per year, changing
progressively to a contribution against climate change.

This heerogeneity in data is a strong constraint on knowledge production, which will be

discussed in presentation of methodology in part 3.
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The philosophy retained heigeto consider thenergy world as socially construct&allowing
aconstructivist approachye lookthroughcorporate discoursat wanderings ofegitimacy as
energy world changes.

2.6. CONCLUSION OF PARTAT CROSSROADS [EGITIMAGYENERGY TRANSITI@ND DISCOURSE
ANALYSIS

From the initial point of legitimacy in the neéastitutional theory, we have explored how it was
associatedo energy studies antb discourse analysidVe havedemonstratedhow research
legitimacy can provide a fruitfultheoreticalframework for looking at changes in energy
companiesOur research gquestios adjusted intohow doedegitimacy change in the discourse
utilities companiesn a time of energy transitiomB&fore choosing a methodology aselecting
primarydatg weimaginethere could bseeralpossibleanswersThe most optimistic perhaps,
would be to find that alkelectedcompanies increase their legitimacy by the same strong
commitments But this isomorphism ifar from certain.Another answer could be to find two
teams, theleaders and the laggards. This supposes some degree of convergence, and
identification of tipping point when differentiation chang@sd a last optiorwould bethat
each company continues on its own path, but not nedgssathe same direction.
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PAR 3RESEARCH DESIGYATISTICAL TEXT ANALYSIS AND CONTENT ANALYSIS OF CSR
REPORTS

Our qualitativeresearch desigases for primary dat@€orporate Social Reportindnereafter

called CSRof several electricity companiegichare scrutinized with a statistical text analysis

as well as content analysis software. It allows to observe variations of legitimacy through

choices of words: conver gi ngSudyegrhew lggitimagy, di v e

evolves suits a qualitai researchinking factswith how companies declare to dewdth it.

Corporate communication is a rich literature that constitute rich and structured primary data.

Press releasgannual reports, corporate social reporting are the main sources outlofG8Rc

report proves to be more relevant here. Constructing a series of CSR, rep@tselection of

companies, and during at least 10 years, allows to build a corpus above 100 texts. It is structured

with a longitudinal dimensiometween 10 and 15 yeas®id a variation dimension across

companiesThis corpusof texts is insertethto a textometic software. Requests and features

of TXM software are presented, together with some benclatiami other research fields

(such as linguistic, geography, histbive show hypothesis to test, on evolution of vocabulary,

and on variation betweerompanies.

InsideVan de Venresearch processresearch design is a link between a model to test and

an explanationhighlightedin Figurel5. The research design chosen here, textometry analysis,

is used to explore how discourse on legitimacy is changing under energy transition. The

outcome is made of paths and patterns common or specific to some companies and some

periods. It can be interpreted as change in type of legitimacy.

Model

Solution Theory

Reality

Figure 15Research design phasedapted from Van de Ven(2007)
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The methodology selecteds consistent with research question andheoretical frame
considered. At this point of the research process, there is an interest to check the overall
alignment. In metaphor from energy production, if research question and theory can be
considered to be the steam turbine, on the other side noédlggdand construction results
would be the generator. Mechanical energy is converted into electrical energy. But this only
work with perfect alignment of the shatft line.

This is amethodological fifEdmondson & McManus, 2004 e f i niaternalacensisiency
among el ement s o The esearehguedionctated herep how doesdegitimacy
of electricity companies change under energy transition, can be answered in the form of
typology, or in a direction of change. This question is constructed on prior work on legitimacy
in energy and lagmacy in discourse analysis. Here the conjunction of these two streams results
into a literature of energy studies looking at legitimacy of organisations through discourse
analysis. To answer this question, the research design is rooted on discowses aral
corporatecommunication in energy companies. Legitimacy is the red tape across a large corpus
of text. The outcome of research with different paths and speed identified is a contribution in
energy studies, in legitimacy in organisation. It is @s@pplication of statistical text analysis

methods into further fields.

3.1 METHODOLOGY

Our objective is qualitative, as we are looking for how company changes, how they develop
various paths. But the reality behind is also made of quantitative eaodata. Change can be
measured somehow in energy production mix (% of gas, or coal or wind in the production) or
in quantitative efforts in Euros (investment, divestment).

Timeline of decision and implementation of change necessitates a longitudinal de4ig

years or more to incorporate preparation, decision, implementation. That rules out interviews,
surveys, observation as primarily sources of data. We select discourse analysis method, based
on previous literature, and demonstrate how it is relew&htour theoretical frame, and with

our research field.
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3.1.1Qualitative over quantitative
In energy transitions studies there are numerous data, actual and forecast, and trajectories are
often plotted on these quantitative dahis can be illustratedith a single example is how
textmi ni ng can fAreadod in American annual form
service orientatioLee & Hong, 2016)
Is the global warming of°2not by essence a quantitative targeti® reality tends to prove that
changes for electricity companyp not follow a numerical trend.
Here the point of view taken is that qualitative research can shed morenidgiaw things
happen, and not only by how much. A qualitative approach fitslthi-level Perspective used
in part 1 as it explores emerging tendencies and paths taken that do not necessarily come in
number.The secon@rgument is that many data exist on all energy transition aspects, so that a
qualitative design can contributedgplainlow signal, tipping points before they materialise in

M EUR investments and K Tons capacities.

3.1.2A qualitative and longitudinaldesign
Energy transition and strategy utilities typically calls for twamain dimensions. First one is
the importance of timgobserving how change unfurls, with a yearly or longer unit of time.
With the time needed for diffusion of renewable energy technology we are in a longitudinal
study, and use a process research déSgenier & Josserand, 2014)ime is not linear here,
with periods of slow tests, then quick adoption in some countries like Northern Europe, and
increase in resistance in others, hence an accelerating and slowing down pFooess.
dimension can be a tipping point, like more researtd production on coal, up to a point where
it changes; it can be business disruption, like first wind turbines in small islands in Denmark
which started unnoticednd time is also producing critical events, with short term or long term
effect(Clemente et al., 2017)
The second dimension variation from one company to the oth&his implies that research
designhereneeds to account for how innovation is used in each company, depending on actors,
on countries, on local resces (wind or sun or wave or geothermal resource or all of them).
These variations are path dependent, each company building on existing developments and
previous trials. Research design vhdve to includedentify and describe factors of variation,

andchoice among them.
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3.1.3Why discourse analysis?

Starting the research design with interviews of senior managers could have been the most
obvious solution to have different companies up to saturation of each kind dpaitrcannot
address present gearch question of changes over 10 to 15 yeansl access to senior
management of large utilities in USA, most European countries and more seems very
presumptuous
Hence the choice of discourse analysis. All reports, speeches, press release allow toyscree
company and by years how strategy communicated is changireg.difference between
strategy implemented and as discourse is important, and this research takes the point of view of
how it is presented and communicatdthis does not mean that weinimise the distance
between saying and doing.
Then, energy matters have been studied with text analysis tools. Some early works compared
how Kyoto Protocol was covered in newspaper, when comparing New York Times and Italian
La Repubblica between 1997 apd06 (Bassi, 2010)Word environmentdr Kyoto Protocol
differs between the newspapers and are analysed by keywords, for example with what kind of
alarms are associated to articles mentioning Kyoto Protocol:

fin La Repubblica, we have explicit alarmist words, referenget@ral words

indicaing natural calamity, nomination of concrete problems, \@odis that

point to warming. In the New York Times the alarm is launched mamly

reference to the ice melting, the sea rising and to the animals that willtheffer

consequences of climate changirds and bear. In the New York Times the

problem is thus presented as remote and fara{&gssi, 2010p212
A first choice to make is verbal or written communicatidthen verbal communication on
press conference, recording of sharehanoder 0s
information than the word themselves, here the choice is to focus on words, singular or
equivacd meaning of words and it suits more written documents.
Next choice is between external discourse, in press and newspaper, or discourse from the
company.The main advantage of external view is not a more objective look on strategy
announced, because it will be also value laden to some extent, but rather to bring a critical view
with arguments pro and against the discourse. It can be applied for exampleoaeren
between defenders of coal power and oppon@yiéng, 2017)
Then corporate communication takes many forms: press rel@@seery easy to accessge

FACTIVA database)press conferere, annual reports and corporate social reporting are very
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