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Business Strategies and Management Accounting in R@onse to
Climate Change Risk Exposure and Regulatory Unceriaty

ABSTRACT

This study aims to theorise and foster a betteretstdnding of the strategies
organisations adopt to respond to the risks andrypties emerging from changing
government climate change policies and the supmprihanagement accounting
adopted. Data include interviews and archival dcens from five New Zealand
electricity generators. We construct a theorefiiGahework that links climate change
risks and opportunities to strategic responsesn&ié change risk exposure increased
during the period due to changes in the estimgignséption of climate change risks,
market opportunities and regulatory uncertaintygddisations' strategies changed in
response, moving from a stable strategy to diffemmbinations of anticipatory,
proactive, and creative strategies, and finallyesging to a reactive strategy. Carbon
management accounting changed to support the mewegy adopted in each time
period. Long term physical and monetarised accolantsustainability and extensive
use of carbon information were prevalent duringiqiey when the companies
employed a proactive or creative strategy. In @stirshort-term physical accounts
for unsustainability and limited use in decisionking were observed when the
companies adopted stable, anticipatory or readixegegies. Regulatory uncertainty
was found to be the major constraint to a proadtivategy and carbon management
accounting development in response to climate ahang
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1. Introduction

The increasing complexity and changes charactegrigiday’s business environment
mean that significant attention is being paid bydmmnics and professionals to
managing business risk (Arena et al., 2010; Bhim2009; Paape & Speklé, 2012;
Power, 2004). The association between risk manageamel management accounting
has been acknowledged in the literature, but fewliss provide empirically derived

insights (e.g. Mikes, 2009; Woods, 2009). Risk nggmaent refers to the

identification, measurement, assessment and treatof@ot only risks with negative

consequence on organisational performance, butagportunities that can increase
organisational value (Committee of Sponsoring Oizggions of the Treadway

Commission (COSO), 2004). Both risk management @mwashagement accounting
have the capacity to change organisational behaaod activities (Bhimani, 2009).

Risk management strategies can set new boundhatbmit or enable organisational
activities, affecting organisational change (Bhim&09; Mikes, 2009). Similarly,

management accounting can gain organisational feignce through generating
organisational debate and acquiring a language ithaonsidered legitimate and
important by top management (Burchell et al., 1988)hen certain forms of

management accounting are used to monitor and rearskg, they acquire a level of
organisational significance, being able to inflenihe success and direction of
organisational strategies (Simons, 1991). Therefaranagement accounting that
focusses on sustainability performance can pronmmiganisational change by
addressing the risks and opportunities associatiéld sustainability (Schaltegger,
2011).

The introduction of an emissions tax or an emissioading scheme (ETS) to combat
climate change (CC) constitutes additional busimess (CERES, 2007; Deloitte,
2007; Reinaud, 2005). Before and during the intotida of an ETS, businesses face
the uncertainty of how much and when additionaltcosill be imposed. Once
emissions trading starts, there are risks of chmgngarbon credit prices, uncontrolled
and fluctuating emissions levels, potential pepalassociated with inaccurate carbon
surrendering and reporting, and the impact on competitivenedsile organisations
may respond to these risks with different stratedi€olk & Pinkse, 2005), little
empirical insight is available regarding thesetstyer responses (Kolk et al., 2008).
The strategy adopted in response to ETS regulatocgrtainty and risk drives the
carbon management accounting (CMA) introduced. £€onsidered a strategic risk
for many organisations (Ascui & Lovell, 2011; Bdtrret al., 2011; Schaltegger &
Csutora, 2012) but few studies examine these lamd; therefore, they are not well
understood (Mikes, 2009; Woods, 2009).

This study is motivated by the need to better ustded the relationships among CC
risks, strategies to manage these risks, and cadbated management accounting. In
addition, the paper responds to recent calls initeeature for more insight into the

role of management accounting in integrating soatality into business strategy and
risk management practices (Gond et al., 2012; Hedaurneault, 2010; Pérez et al.,
2007). Therefore, this study aims to theorise astef a better understanding of i) the
changes in the strategy companies adopt to resporathanging ETS-related risk

exposure, and ii) the associated changes in caddated management accounting.

! In an emissions trading scheme, organisationseapgred to ‘pay for’ their emissions by
surrendering carbon credits/allowances equal tio émeissions.



We do this by investigating how change in CC expwsaomprising of CC risks,
market opportunities, and regulatory uncertaintths/e modifications in corporate
strategies and carbon accounting.

We define CC risk as including all manufacturecksigsee Beck, 1992) around
changing fuel prices and the related changing valiaf generation equipment, the
direct cost of carbon emissions, windfall gains fenewable generation capacity,
societal pressures and customer reactions, colnpetisks, and opportunities to
invest in new renewable generation. Therefore, welude both risks and
opportunities in our definition of CC risk. Accongj to Knight (1921), risk can be
distinguished from uncertainty, with risk being geat when the probability of future
events can be measured, and uncertainty beingmre$en the likelihood of future
events are indeterminable or incalculable. Regnfatancertainty relates to the
“inability to predict the future state of the reguley environmerit(Hoffmann et al.,
2009, p. 1229). Companies choose response strategi€C and CC policies based
on their estimation and quantification of CC riskkwever, regulatory uncertainty
may hamper their ability to make decisions and sboa@appropriate responses
(Hoffmann et al., 2009). Given that Hoffman et @009) regards the concept of
regulatory uncertainty as important enough to sepdr define it, as well as the
prominence of regulatory risk in our case analys&sregard regulatory uncertainty
to be a separate construct that does not formopaine concept of CC risk as used in
this study.

We use contingency theory and take a risk persmedd construct a theoretical
framework based on our case data and the catefjonsaf environmental strategies
proposed in the prior literature. We use this frauomik to analyse in-depth interviews
and archival documentation relating to the fivegeist electricity generators in New
Zealand in order to better understand corporaggegfic and accounting responses to
a particular risk exposure context. We modify trarfework based on our findings to
incorporate the preferred management accountingregsused depending on chosen
strategies.

This paper makes several contributions to the ditee. First, we construct a

framework that links CC risks and opportunitieshagippropriate strategic responses.
This framework also identifies the activities anohdtional focus for each strategic
response. Based on this framework, we identify ¢batingency fit between CC

exposure and risk management strategies. Lesseastiategies, including stable,
anticipatory and reactive strategies, dominate vtherrisk exposure is low, medium,
or decreasing. When risk exposure and market oppitieds increase, companies
move to proactive and creative strategies to mattegecarbon performance.

Second, we show the impact of regulatory uncestaontrisk management strategies.
Our case study organisations adopt different girateesponses from those predicted
by the prior literature, and these differences banexplained by differences in
regulatory uncertainty. High levels of regulatorycartainty generally prompt
companies to adopt less proactive strategies.

Third, we find that carbon management accountingeisigned to match the chosen
risk management strategy (that responds to changesk). More reactive strategies
rely on short-term physical accounts for unsustalitg that are little used in

decision-making. As organisations move to more ¢tiea strategies they emphasize



long term physical and monetarised accounts fotagability improvement that are
used extensively in decision-making and strategmewal. Carbon emission reduction
is most likely when organisations adopt proactivel areative strategies, where
management accounting focusses on accounts fairsaisility.

Finally, we extend the prior literature (e.g. Stbgder, 2012) by considering societal,
economic and regulatory pressures. The regresdi@trategies from proactive to

reactive contrasts with much of the prior literatuhat reports an ever increasing
emphasis on sustainability. We also emphasisentperitance of regulatory certainty
and strong risk and opportunity signals sent byegowment policies in order to

incentivise organisations to take definitive stdpstheir strategies and carbon
accounting systems.

2. BACKGROUND
2.1 Development of the New Zealand Government’'s @fiate Change Policies

The New Zealand Government ratified the Kyoto &ot in December 2002, taking
responsibility for any excess in Greenhouse Gassaris above the 1990 level for
the period 2008-2012 (MfE, 2014). The Labour-ledv&oment developed and
revised different policy packages between 2002 2008 in order to reduce
emissions. In April 2002, the Government annountegreference for a carbon tax
(Hodgson, 2005). However, following a report examgnimplementation issues and
consequences, the idea of a carbon tax was abahdBaeker, 2005). In October
2007, the Government announced the Emissions Tgdsioheme (NZ ETS). The NZ
ETS was to be implemented on a nation-wide leweluding all sectors and all gases
(Parker, 2008). The Climate Change Bill, which mét$ the operational mechanisms
of the ETS and the moratorium on new thermal gemgrabecame theClimate
Change Actn September 2008.

In 2008, the newly elected National-led governnremtewed the ETS and passed the
ETS Amendment Ach June 2009, which allowed a number of concessiam
industry participants during a transitional peritdough December 2012 (MfE,
2009). These transitional measures have sinceddended beyond 2012.

2.2 Risks and Uncertainties associated with Climat€hange Policies

ETS-related regulations increase emitting orgaisat risk exposure. An ETS
internalises an environmental externality into oigation’s cost structure through
putting a price on emissions, therefore encouragng@nisations to reduce emissions
(Engels, 2009; Hopwood et al., 2010). There are aésv compliance costs related to
the measurement, monitoring and reporting of emmssiand surrendering of carbon
credits (Deloitte, 2007; Reinaud, 2005), as welinalirect energy cost increases, with
high-energy users being more exposed (Lund, 20@hard, 2005). These costs in
turn affect production costs and change industryd asompany’s relative
competitiveness, with energy-intensive industriesl @ompanies having to assess
their ability to pass on additional costs, and pt&dly losing competitive advantage
(CERES, 2007; Kolk & Levy, 2001; Reinaud, 2005).eTlrabilities associated with
future ETS compliance costs can influence the valueompanies (Chapple et al.,
2013).



Deloitte (2007) highlights that ‘companies makirgpital investment decisions face
major strategic risks associated with technologilability and carbon pricing. There
is technological risk due to the lack of availaldehnology to mitigate carbon
emissions and related costs that emanate from fas$ibased electricity generation.
Market risk is associated with fluctuations in aarlprices and the differential ability
of companies to pass carbon costs to consumersoifteel 2007). Similarly,
Bebbington and Larrinaga-Gonzalez (2008) suggest fhice volatilities of carbon
credit markets make it difficult to estimate comaplte costs and add further pressure
on organisational performance and risk managemiérgse risks are present even
after it is known with certainty that CC policiesgulations will be introduced.

CC also carries reputation risk for organisatiddERES, 2007). PWC'’s (2009) report
on the Carbon Disclosure Project found that utildympanies recognised their
exposure to additional regulation and public sogutaround emissions, especially
with media and politicians’ involvement. Increasgacietal awareness of CC has
reinforced and accelerated the move to green comssim, including a preference for
low-carbon products and technologies (ElkingtorQ£200ttman, 1992). These trends
increase reputational risks. We term these diffetgres of risks CC risk.

These risks can also provide strategic market dppibies with companies
developing green products to capitalise on greerswmerism (Burritt et al., 2011;
Hart, 1995). One company’s risk can be another emyls opportunity, e.g.,
compliance costs could be a risk for high emissmympanies, but present
opportunities for low emission companies, enablittem to offer cheaper
products/services.

In addition to the above CC risks (and opportusjtieompanies can also be exposed
to regulatory uncertainty when international pressuwilds, but the government does
not signal its intended CC policies. This uncettaican cause significant difficulty
for companies to choose an appropriate strategjporese as they cannot predict the
likelihood nor the consequences of regulations. WWB& regulations are certain,
companies can estimate their compliance costs, rutdifferent scenarios, such as
different carbon prices, or the presence or absehoarbon mitigation technology.
Based on such estimates, they can formulate @gicatesponse, such as investing in
renewable technologies. However, without regulatgtainty, companies can only
await developments.

3. THEORETICAL FRAMEWORK

To understand how organisations can adopt strategié carbon accounting practices
to respond to CC risk, we develop a contingencythatheoretical framework.
Contingency theory assumes that management acngustdesigned to achieve pre-
determined purposeful organisational objectivese(@all, 2006; Malmi & Brown,
2008), whilst being influenced by the organisatioaad external context within
which they operate (Chenhall, 2003). Environmeutalertainty is generally found to
be associated with more open, externally-orientadi reon-financial information and
more reliance on flexible and interpersonal formis neanagement accounting
(Chenhall, 2003). Under conditions of high uncetaiaccounting information plays
a planning role which requires the involvement amigtraction between different
levels of management and timely information froma éxternal environment to enable
effective change (Chapman, 1998). Additionally, wibedgetary controls are used in



conditions of high environmental uncertainty, thesatrols are used in combination
with frequent interaction between managers and, stafl the discussion of the causes
of variances (Ezzamel, 1990; Merchant, 1990). Uihilginly competitive conditions,
formal management accounting mechanisms, such dgetsi and measures that
capture continuous improvement, are favoured (CalénR003). After survival is
ensured and performance is restored, organisatémisto move towards less formal
management accounting mechanisms. Brownell (198%)sfthat environmental
complexity derived from suppliers and customersaasociated with less emphasis on
budgets. However, little is known about the rolenminagement accounting under
conditions with conflicting pressures from the enaiment. Management accounting
that embodies interactive control systems can end#ik co-existence of formal
management accounting mechanisms with open, infpraina flexible information.
Mundy (2010) found that using management accourntifggmation as the basis for
discussion between various levels of managementirwian organisation helps
managers achieve a balance between controllingeaatlling uses of management
accounting. However, whether the use of this tyjp@@anagement accounting is more
prevalent in conditions of high environmental coexply remains unknown. Sandelin
(2008) considers operational complexity and foumat high operational complexity
requires the processing of greater amounts of nmétion, and more formal forms of
management accounting.

Rather than examining uncertainty and complexitya ageneral characteristic of the
external environment, Chenhall (2003) suggests #ecific element of the

environment, such as social pressures on envirot@nessponsibility, should be

examined. Accordingly, our study focuses on oneneld of the environment, namely
CC regulations and the risks derived from them. Mvide a different way to view

the external environment, that is, the level ok (@nd opportunities) emanating from
the environment. As the risk exposure of an orgdme changes, appropriate
strategies and management accounting have to h@ealdto manage the changing
risks effectively, whilst still achieving organigatal objectives.

3.1 Changes in Climate change Exposure

Global carbon-related factors, including overse&s licies, consumer preference,
and public opinion, play an important role in besis risk. Overseas CC policies —
the prospect of international agreements (EU) hediesign of the Australian ETS —
can influence New Zealand Government policies. T¥as the case with the review
of the original ETS in which the Government sougbt align NZ ETS with
EU/Australian ETS and modify it to incorporate th@certainty of post-Kyoto
arrangements. Changing consumer preference towgae#sh and clean/low-carbon
products is one of the key risk drivers for expausinesses because failing to take
action to mitigate emissions can threaten theirpetitiveness. Overall, these factors
are likely to shape government policies and driusitiess CC risk exposure. Figure 1
reflects the relationships between these exteraetiofs, government policies, and
business risk exposure.
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Figure 1: External risk drivers and risk managementstrategy research framework

3.2 Strategies to Respond to Environmental Issuesi@ Regulation

In response to the risks and opportunities reltddtie ETS, businesses have to adopt
effective management strategies. Much of the prilderature categorises
environmental-related response strategies alongomtincium from reactive to
proactive strategies, dealing with issues of C&srisnd market opportunities. These
categorisations differ both in terms of their detand the organisational and external
factors taken into account. We take a risk perspetd highlight the differences and
similarities between the studies that provide ueiggtage-model typologies of
environmental strategies, as discussed below amnswised in Table 1. We ignore
studies that re-use previously published modelstlaaiddo not examine CC or at least
environmental risks/opportunities. A matrix is gptin which specific mixtures of CC
risks and market opportunities are matched agadlffsrent environmental strategies
suggested by prior studies. Additionally, theseatstfies are represented by two
common attributes: strategic orientation (intepalersus externally-oriented) and
activity/functional focus.

Table 1 shows substantial overlap between modatsalso differences in the depth
and scope of risks/opportunities considered, aaddhge of organisational functions
covered. Some studies focus on environmental rigkent & Auster, 1990), on

opportunities (Hart, 1995), or consider both (Jansset al., 2000; Sharma, 2000;
Steger, 1993). Some studies focus on organisatioraburce capability in

determining organisations’ response (Dutton & Dumch987; Hart, 1995), while

others elaborate on the functions and activitiedewiaken for different environmental
strategies (Azzone & Bertele, 1994; Russo & FolL@97).

We integrate these models of organisational enwental strategies with a specific
focus on risk. Thus the link between risk, peraaptf risk, and corresponding choice



of environmental strategy emerges. For example revhgks and opportunities are
perceived to be low, resistance or no action aggroggpiate strategies. However,
where CC risks are high, for example, in high-a@ngttindustries, but low market
opportunities, that is, consumers do not value gyE@@ducts, companies limit their
efforts to compliance (Dutton & Duncan, 1987; Hufat Auster, 1990), whilst
monitoring policy developments (Azzone & Bertel894). Where CC risks are low,
but market opportunities large, that is, low-emgtisectors where consumers prefer
green products, an offensive strategy focused emrgproduct development is more
suitable (Hart, 1995; Hunt & Auster, 1990; Sted®93). Finally, in sectors with high
CC risks and major market opportunities, compartegsd to pursue a proactive
strategy, greening product and production procesaad seeking technological
breakthrough (Azzone & Bertele, 1994). Simultanéguscompanies lobby
government and participate in the regulatory preces enhance their prospects
(Oliver, 1991). However, a common limitation of skeestudies is they only categorise
environmental risks and market opportunities altimg high/low dimensions. It is
unclear what strategic responses are appropriatn veémvironmental risks and/or
market opportunities are potential, or of a moderatvel, as shown in Table 1.
Furthermore, these studies do not clearly iderdffpropriate activities suitable for
each strategy.

Kolk and Pinkse (2005) examine 136 Global 500 caomgsaand find they use

different strategies to respond, namely to imprbusiness activities through either
innovation or compensatory measures internallycanperation with supply chain

partners, or beyond their supply chain (e.g. NGOg@ernment). Jones (2007)
studies North American companies’ CC responsegyubiree dimensions: ratings by
external organisations, their commitments regardargissions reductions (e.qg.
participating in voluntary emissions trading schejnand joint political action. They

find that the multiple corporate activities yieléw tangible results. Further, the
thoroughness of the response strategies dependyanisational exposure to climate
risks, location, company capabilities, and top nganaent preferences. Weinhofer
and Hoffman (2010) examine a world-wide samplelettecity producers, reporting

three strategies: carbon compensation (e.g. imgesth carbon offset activities,

participating in emissions trading scheme), carbeduction (i.e. lowering carbon

content in products and production), and carboepeddence (designing carbon-free
production and products). These strategies ara ofiebined, and differ according to
region, company size, and emission levels. Boi28l06) suggests that a proactive
strategy enables organisations to maintain so@gltitnacy, cope with external

pressures, and achieve competitive advantage, $ecali new CC-related entry

barriers. Disclosure and reporting of risks anateggies form an integral part of a
proactive strategy (Atkins et al., 2015; Atkins &akéun, 2015; Stent & Dowler,

2015). However, organisations may be reluctantdgtoactive in the presence of
regulatory uncertainty.



Table 1: Summary of prior studies on Choice of Envbnmental strategy based on different mixes of ensdnmental risks and market opportunities

Papers Climate change risks/ Market Opportunities
Market Low Low Low Moderate Moderate Moderate High High ghli
opportunities
Environmental risk | Low Moderate High Low Moderate High Low Moderate High
Strategic Internal Internal Internal + External External Imtal + External External External + External
orientation External Internal
Activity/ Production | Production Production Lobbying Production Lobbying Product Product design | R&D
functional focus Policy Lobbying Lobbying Legitimacy design Sales | Sales & (technology
oversight management & Marketing Marketing search)
R&D Lobbying
Production
Factors considered Choice of Environmental strategy
Steger (1993) Market opportunities, | Indifferent Defensive Defensive Offensive Imatve
Climate change risks
Dutton and Issue urgency No Resistance Opportunisti Strategic
Duncan (1987) | Capability to resolve response change
Hunt and Auster| Environmental risks Fire fighter | Concerned citizen Pragmatist Pragmatist Praattiv
(1990) Impact on Beginner
environmentaprotection
Azzone and Issue importance and | Stable Reactive Anticipatory Anticipatory Anticipatory Anticipatory/ Proactive Proactive Creative
Bertele (1994) | activity focus Creative
Russo and Foutg Organisational Compliance Compliance Proactive Proactive Rivac
(1997) capabilities
Rugman and Environmental-related Compliance Defy/Resist Opportunistic  Opporttinis | Strategic
Verbeke (1998) | market opportunities change
Management style
Hart (1995§ Environmental Pollution prevention Pollution Product Product Sustainable
strategies that create prevention stewardship | stewardship Developme
competitive advantage nt
Stead and Stead Sustainable strategic | Eco- Pollution prevention Pollution Product Product Generative/
(2008) management efficiency Eco-efficiency prevention stewardship | stewardship creative
Jansson, Nilssor} Environmental risks Reactive Active Active Proactive Proactive
and Rapp (2000) and markebpportunities
Sharma (2000) Environmental-related Compliance | Compliance Compliance Voluntary Voluntary|
market opportunities
Weinhofer and | Organisational size ang Carbon Carbon reduction Carbon independence
Hoffmann total emissions level compensation| (in production) (carbon-free product design and
(2010) technological search)

2 Hart's typologies were adopted by Aragén-Corred Robio-Lépez (2007), Buysse and Verbeke (2003)3tedd and Stead (2008).



While the prior literature is consistent with owntingency theory framework, there
is limited empirical evidence, especially aroundhpanies operating in the electricity
generating industry. We develop a risk-based fraonkvof CC strategies from the
prior literature (Table 2). This framework encomgess both reactive and proactive
strategies; considers production, product-desigul, @her organisational functions
(e.g. public relations, research and developmexfunting and finance functions).

Table 2: Climate change risks and opportunities maped to Strategies

FRAMEWORK USED IN THIS STUDY

Market
Opportunity

High

Proactive (7)

Proactive / anticipatory (8)

Crative (9)

Activity focus

Product design
Sales & Marketing

Product design
Sales & Marketing

R&D
Product design

Lobbying Lobbying Sales & Marketing
Production Trading
Strategic External External & Internal Internal & External
orientation
Examples of | Develop and market Develop and market low- R&D in carbon mitigation

key initiatives

low-carbon
products

Carbon disclosure
Buy voluntary
carbon offset for

carbon products
Carbon disclosure
Lobby for introduction/change
in climate change policy
Buy voluntarycarbon offset

technologies

Replace current asset base
Strategic partnership with industry
and supply chain partners
Develop and market low-carbon

products/production for products/production products
Pollution control/prevention
Buying carbon credits for
future obligation
Moderate Anticipatory Anticipatory (5) Anticipatory/ Creative (6)
/Proactive (4)
Activity focus | Lobbying Lobbying Lobbying
Product Production Legitimacy management
design/Sales R&D R&D, Finance, Production
Strategic External Internal + External External
orientation
Examples of | Lobby for Lobby for change in climate | Lobby for changes to climate
key initiatives | introduction/change change policy change policy
in climate change | Pollution control Monitor technological and
policy R&D in carbon mitigation industrial trends in carbon
Investigate green | technologies reduction
products Carbon disclosure

Limited carbon
reduction initiatives

Plan strategic change
Prepare for future compliance

Low Stable (1) Reactive (2) Anticipatory / Reactivé3)
Activity focus | Production Production Lobbying
Policy oversight R&D, Finance, Production
Strategic Internal Internal & External External
orientation
Examples of | Pollution control Climate change policy Lobby for delay/change in climate

key initiatives oversight change policy
Buy carbon offsets for Plan strategic change
production Buy carbon offsets for production
Low Moderate High

Climate Change Risk

10



The range of strategies considered is not limiegallution control and product

stewardship (Hart, 1995), but also exploratory aese projects of new technologies
and lobbying strategies. We use Azzone and Best¢l®94) strategic categories and
names, because of the advantages that 1) thegdimingencies and strategy, and 2)
they include a ‘potentially strategic’ category.€lihstrategies are, in many ways,
comparable with the typologies of other studiege $able 1. However, we redefine
these categories to ensure that we make use &dtdet insights provided in all of the

subsequent literature.

Our framework further extends the typologies inpher literature by describing low,
moderate, and high levels of CC risk and marketodppity (as opposed to the
simple high/low classification typically found irhe prior literature). We also
highlight the activity focus, strategic orientatiaand key initiatives of each strategic
response. This helps establish the theoreticalbgtveen the strategic response that
fit carbon accounting systems in terms of scopeodthnarrow), orientation
(internal/external), and operational focus (Langf®mith, 2005; Sandelin, 2008).
Our framework also integrates the literature onremvnental management with more
recent studies on CC issues. The strategies are:

- Stable strategy:This strategy is adopted when CC risks and oppirs are
perceived to be low (box 1 in Table 2). Carbon nganaent accounting is
internally focussed in the functional areas of pcitbn and logistics.
Companies gain cost savings through environmerft@iesncy (Hart, 1995;
Stead & Stead, 2008). Environmental initiatives arlehoc and receive little
management attention at both the operational andttategic level.

- Reactive strategy: Environmental problems are not seen as strategit, b
require policy monitoring by the legal and exterredations functional areas.
Pollution control within production remains imparta This strategy is
suitable when CC risks are perceived to be moderakegh, with little or no
market opportunities (boxes 2 and 3). This strateggults in limited
environmental protection, consistent with Hunt &agster’s (1990) concerned
citizen strategy, and the compliance focus of Ru&sé&outs (1997) and
Rugman & Verbeke (1998). Companies often do notucedemissions
themselves, preferring to buy permits to meet thadtigation, without
substantially changing their production processebftologies (Weinhofer &
Hoffmann, 2010). These carbon offsets only coveirtproduction processes,
without extending to other functional areas or picidifecycle stages.

- Anticipatory strategy: CC issues can become a strategic advantage or
disadvantage. When companies perceive a moderdigliolevel of market
opportunity and/or CC risk (boxes 3, 4, 5, 6 andr8)her than waiting for
policy to be imposed, companies participate inqyprocesses. Companies
that identify opportunities (box 4) lobby for eailytroduction of policies to
enable them to take advantage. In contrast, corapdhat identify risks (box
3) are likely to favour delays and changes to gdlibe defy/resist strategy in
Rugman and Verbeke (1998)). Companies exposed terate CC risk such
as those in resource-based industries (boxes B)aaldo need to control their
production-related emissions levels and prepare fliture obligations by
updating emissions monitoring, and buying carbadits (Hart, 1995; Stead
and Stead, 2008). Companies perceiving high riskraoderate opportunities

11



(box 6) cannot stop at pollution control and lobloyi As carbon issues
become critical to long term survival, cooperatbmiween R&D, Finance, and
Production is needed to analyse the evolution dustry norms and plan
appropriate strategic change (Azzone & Bertele,419%ompanies also
increase carbon disclosure to respond to public Bwestor pressures
associated with their emissions profile (Griffin at, 2012; Reid & Toffel,

2009). They may also prepare for regulatory comgkaby implementing
carbon monitoring systems or buying/holding carbaadits.

Proactive strategy: Companies see many market opportunities (boxesd7 an
8), therefore marketing identifies consumer needdrive product innovation.
This is similar to an opportunistic or product séedship environmental
strategy (Rugman & Verbeke, 1998; Stead & Stea@8P0or the pragmatist
approach (Hunt and Auster, 1990). It also captarearbon reduction focus
where companies seek to lower carbon content in pheducts (Weinhofer &
Hoffmann, 2010). Companies are also likely to bojuatary carbon offsets
for their products/services that extend beyond petidn processes (Lovell et
al., 2009; Scipioni et al., 2012). Lobbying remaingortant as companies
seek to maximise their gains from carbon-relatditigs. Companies that also
perceive moderate CC risk (box 8) will also neetbttus on internal pollution
control/prevention initiatives to manage carbontgoand legitimacy risk.
Emissions from production is reduced through intiova(Kolk & Pinkse,
2005; Weinhofer & Hoffmann, 2010). Companies adgybon accounting for
market reasons instead of merely reacting to letsl (Sharma, 2000). A
limited form of proactive strategy may be adoptdiew companies perceive
potential market opportunities and low risk (box 4)

Creative strategy: Carbon management becomes critical for long term
survival as companies perceive high levels of aisét opportunities associated
with CC policy (box 9). Monitoring is required apatentially investment in
carbon mitigation technologies and replacemenhefdurrent asset base. This
implies senior management commitment, cross-funati@ollaboration, and
major accounting impacts. Involvement from exters@keholders such as
industry and supply chain partners is also likédlgZone and Bertele, 1994).
Companies also develop and market green productsparticipate in the
emerging carbon market. An integrated approachsacfenctions is needed
(Rugman and Verbeke, 1998) to move towards sudtdiitya(Hart, 1995).
This is consistent with an independence-focuseds@étegy (Weinhofer &
Hoffmann, 2010).

3.3 Carbon Management Accounting (CMA)

These changes in CC-related risk exposure and isegaoms’ risk management
strategies hold important implications for accongtipractice, i.e. the collection,
summarisation and measurement of emissions datagtim monetary and physical
terms (Stechemesser & Guenther, 2012; Tang & L0&4R Monetarised data can
include costs, liabilities, revenue from sellingrbzan credits, and estimated cost
savings from new investments. Schaltegger and @s{#D12) classify CMA into
corporate accounts for sustainability (e.g. investttspending in carbon reduction
initiatives, carbon reductions due to new investimenthe resultant cost reductions),
and accounts for unsustainability (e.g. emissiemsls or emissions intensity).
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CMA has four key uses, namely to monitor compliante motivate continuous
improvement, to provide data for internal decisioaking, and to provide data for
external reporting (Henri & Journeault, 2010). @oted data can be compared,
reviewed, improved, and benchmarked (Tang & Luo420CMA can also be used in
voluntary carbon reduction programmes (Burritt let2811) and allows information
to be used in operational and strategic decisiokimga across organisational
functions, including business policy, human reseumanagement, marketing, supply
chain management, and finance strategies and pefae evaluation (Derchi et al.,
2013; Ratnatunga & Balachandran, 2009). CMA alsdugtes calculating carbon
footprints (Stein & Khare, 2009), calculating ‘wkebf-life’ costs of
products/services (Scipioni et al., 2012; Tsaile2812), and measuring supply chain
sustainability (Burritt & Schaltegger, 2014).

Nevertheless, little is known about the processesl strategic drivers of CMA

(Jeswani et al., 2008). Gond et al. (2012), Argabkéd Mundy (2013), and Burritt et
al. (2011) all contribute, but none of these stsidipecifically examine how changes
in strategy map to changes in the management attogwsystems used. In addition,
these studies do not address the explicit relatiprsetween accounting and CC risks
and opportunities in a longitudinal manner. In othrds, the implications of a

changein CC risks, as perceived by an organisationjtfoaccounting practice have
been under-explored. Furthermore, little is knowsowt the link between risk

management strategies and accounting practices.

Hence this study examines CMA along the followingnehsions: types of accounts
(sustainability/unsustainability) (Schaltegger ar@sutora 2012), key carbon
indicators (Stein & Khare, 2009), the design ofboar accounts (physical or
monetary) (Stechemesser & Guenther, 2012), usesaidfon accounts to support
decisions, and the existence and extent of carlffsetbng (Dhanda & Hartman,
2011).

4. METHOD

4.1 Research Subjects and Participants

This study adopts a case study approach (Yin, 2@D8)vestigate potential changes
in the environment-related risk management strate@f the five largest New
Zealand electricity generators. The five generats® retail their electricity, and
make up 91% and 95% of the New Zealand wholesaleretail electricity market
share (2002 data). We choose electricity generéiecause, first, they are among the
first to enter and experience the effects of theBNAS. Second, the risk impacts of the
ETS on electricity generators are also the highestuse, unlike the EU/Australian
ETS, generators do not receive any financial assist (i.e. carbon credit/allowance
allocation) from the Government. Third, a key ohjexof the ETS is to use a change
in electricity pricing to modify business behavi¢Reinaud, 2005; Hopwood, 2009).

Electricity generation accounted for 18.6% of egyergated emissions in New
Zealand in 2002 (MBIE, 2013b). In 2002, 70% of gatien was from renewable
sources, increasing to 77% in 2011 (MBIE, 2013d)e emissions intensity of
generation went from 153 tonnes/Gwh in 2002 to thithes/Gwh in 2011 (MIBIE,
2013b), indicating significant changes.
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The different characteristics of the five companieshe study affect their CC risk
exposure. The first two companies are thermal-bagmdled ThermalA and
ThermalB), with 62% and 78% of their electricityngeated from thermal sources
respectively (coal, gas, and oil). The other thme® renewable-based. RenewC and
RenewD generate electricity exclusively from renleMvasources (hydro and wind),
while 90% of RenewE’s production is from renewaldeurces (hydro and
geothermal). ThermalA and RenewD are privately-alvnile the remaining three
are state-owned. The inclusion of these five geoesansures that the key players in
the industry are covered, whilst heterogeneousnisgtonal characteristics ensure
differences in carbon-related risk managementegjres and accounting practice.

4.2 Data and Methods

We interviewed electricity generators’ senior maarag risk and emissions trading
professionals, industry association and lobby gspuand electricity and CC
government regulators. Fourteen interviews weredaoted with directors/managers
of the electricity generators, and 30 interviewshwdlirectors/managers of related
organisations. The interviewed directors/managéendiave more than four years of
experience in their current positions, while theldie managers mostly have three to
four years of experience. Half of the interviewdmwve an accounting background
and/or direct responsibility for accounting-relatkohctions. About a third of the
interviewees from related organisations have soroeoumting background or
expertise, while most of them are experts in CQula@ns or industry specific
issues. Table 3 provides more detailed informatearding generator interviewees,
and Table 4 regarding related interviewees.

Table 3: Profile of interviewees in the generatorand interview details

No. Generator | Role/Title Yearsin| Date of Length
current | interview of
position interview

1 ThermalA | Chief Financial Officer 5 1/09/2009 60m

2 Carbon and Trading Manager 10 10/08/2009 90 min

3 ThermalB | Director who is a chartered accountan 4 16/09/2009| 50 min.

4 Carbon Trading Manager 3 17/09/2009 65 min.

5 RenewC Director with accounting background 5 2009 80 min.

6 Generation Managing Director 6 3/09/2009 55.mjn

7 Accountant in charge of carbon inventgry 3 912009| 68 min.

8 Financial controller 3 11/09/2009 50 min.

9 Climate Change Manager 4 20/09/2009 90 min.

10 Communications and External Relationls 7 20/09/2009) 72 min.
Manager

11 RenewD Chief Financial Officer 4 21/09/2009  60.m

12 Carbon and Trading Manager 3 22/09/2009 70 min

13 RenewE Senior Accountant 5 2/10/2009 63 min.

14 Carbon and Climate Change Manager 3 8/10/20085 min.
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Table 4: Profile of interviewees in external orgarsations and interview details

No. | Organisation Role/Title Years | Date of Length
in interview | of
current interview
position
1 Accounting firm 1 Leader, Sustainability 8 3/9/2009 60 min.
Services
2 Partner 12 5/10/2009 45 min|.
3 Accounting firm 2 Director, Sustainability and 6 21/9/2009 90 min.
Climate Change team
4 Accounting firm 3 Senior Manager, Audit 4 17/9920| 60 min.
5 Director, Climate Change 4 17/9/2009 75 min.
and Sustainability
6 Accounting firm 4 Senior Manager, 8 8/10/2009 90 min.
Sustainability Services
7 Partner 5 3/11/2009 50 min
8 Professional body Director, Accounting 6and 4| 26/10/2009 80 min
standards
Manager, Accounting
Standards
9 Research institute 1 Senior Research Fellow 4 12009 60 min.
10 Research Fellow 7 7/10/2009 80 mi
11 Research institute 2 Senior Research Fellow 4 /1022009 48 min.
12 Carbon trading firm 1 Director 4 11/9/2009 60 mi
13 Carbon trading firm 2 Chief Executive Officer 3| 12/9/2009 60 min.
14 Carbon trading firm 3 Manager 5 16/11/2009 60.m
15 Consulting firm 1 Director, Energy and the 6 17/9/2009 50 min.
Environment Group
16 Lobby group 1 Chief Executive Officer 5 22/1@20 75 min.
17 Lobby group 2 Chief Executive Officer 4 3/11/90(1) 75 min.
18 Lobby group 3 Chief Executive Officer 5 5/11/200 45 min.
19 Manager 4 18/11/2009 50 min.
20 Regulator 1 Manager, Climate Change 6 9/11/20090 min.
21 Regulator 2 Manager and Senior 8and 4| 10/11/2009 60 min
Adviser, Energy and the
Environment
22 Political party 1 Senior Adviser 8 28/10/2009 rAid.
23 Political party 2 Member of parliament 10 122009 80 min.
24 Political party 3 Member of parliament 9 16/X09| 45 min.
25 Political party 4 Senior adviser 6 15/11/2Q09 n¥A.
26 Newspaper 1 Economic Editor 12 5/11/2009 90 mj
28 Law firm 1 Partner and Manager 10 and9/11/2009 59 min.
4
29 Environmental consultancy 1 ~ Specialist 5 8/9%200 50 min.
30 Environmental consultancy 2  Chief Executive €Xfi 8 30/11/2009 50 min.

The interviews were conducted in an informal mararet questions were designed to
fit with the roles of interviewees (Warren, 200d)he questions were initially
formulated based on the prior literature and thentinuously updated during the
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process of data collection to reflect new undediteamand insights gained from prior
interviews. Appendix A lists the main semi-strueiinterview questions.

The study also uses a wide range of publicly akkeladocuments that relate to
electricity generators’ strategies and operationscluding annual reports,
environmental/sustainability reports (Massa et 2015), websites, press releases,
their submissions to the Government policy consolta process, and media
articles/reports about the generators from Jan2&30 to October 2009. These
documents help validate claims from the interviesve&bmissions shed light on the
lobbying activities of the generators, while govaant reports and media articles
assist in identifying the pressures involved.

The following five periods correspond to major chas in government policies:

- Period 1: From 2000 to March 2002 before any C@@d were announced.

- Period 2: From April 2002 when the plan carbon t@éxs announced to
December 2005 when the plan was cancelled.

- Period 3: From January 2006 to September 2007 \inerETS was under
development and finally announced in September 2007

- Period 4: From October 2007 until September 2008nithe Climate Change
Act (2008) was passed that legislated the ETS.

- Period 5: From October 2008 to October 2009 whemethwas a change of
government, the ETS was delayed and potentiallyogeg to substantial
legislative changes.

Thematic coding and analytical tools are used ttecand analyse the data, allowing
for “rich and detailed, yet complex, accounts afadgBraun & Clarke, 2006, p. 78).
Data from different sources are compared (Millerakt 2004), reflecting data
triangulation (Denzin, 2009; Flick, 2009). An irdetive interview pattern is adopted
to enable cross-validation of prior data (Covale&kDirsmith, 1988). This helps
reduce misunderstandings, while adding new insightk perspectives (Hoque et al.,
2013; Modell, 2010).

5. RESULTS

5.1 Changes in Climate Change Risk Exposure and Sitegies over Time

This section presents the changes in CC risk expasud the strategies chosen by the
five electricity generators.

Period 1 — stable strategy
Before 2002, CC was not seen as an important iSdusre was no prospect of CC
legislation, therefore there was no CC risk andegulatory uncertainty.

Emissions reporting and management were requirddriheResource Management
Act 1992 Environmental management was a responsibilithefproduction function.
A representative from a lobby group mentioned tifigarbon emissions were treated
like any other environmental impactCompanies undertook operational efficiency
and cost savings initiatives, which may have redweraissions.
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Generators maintained their historical asset bask strategy. Thermal generators
investigated potential thermal projects, while rgakle generators considered both
renewable and thermal projecRursuing 100% renewable generation was perceived
as risky:

...management... was of the view that it isn’t prutteie 100% renewable...
We had interests in co-generation and some fassiltfased boilers... and...
we would buy hedges based on non-renewable gedeskgetricity.(Director,
RenewC)

Consequently, no initiatives were undertaken to agalfreduce carbon emissions.
This is consistent with the stable strategy shawhax 1, Table 2, with low levels of
risk and opportunities.

Period 2 — anticipatory and proactive strategies

With the government’s ratification of the Kyoto pwvool and the announcement of the
carbon tax plan in April 2002, thermal electricdgnerators understood this would
lead to emissions liabilities. However, since tlagbon tax was not scheduled to be
enforced until 2008, managing this risk was notnses urgent. The generators
recognised growing public awareness and increasprgssure to address
environmental concerns and two renewable generadorgnised an opportunity for
green branding. They also recognised an opportuaityain free carbon credits by
starting approved renewable energy projects (PREe@is). A manager from a
regulator explained:The idea of these projects was to help companiassye
renewable investments, which was not as cheap abk @ogas then. By giving
companies free carbon credits, these projects wdutdome more financially
attractive.” However, some uncertainty emerged as regulatorgilgetvere still
lacking.

The generators recognised the possible strategiltications of these changes on their
cost, profits and competitiveness, consistent Withif et al. (2015) and Maroun
(2015), and most started to analyse CC risks ambrtymities for planning and
possible repositioning purposes. This is consisigtiit an anticipatory strategy. Four
companies also received carbon credits equal tamheunt of emissions saved by
their PRE-projects. Additionally, all companies mad the Government in its
development of a CC policy and New Zealand Enetggt&gy (2002-2006). A lobby
group manager reflectedlt“was around the time of the carbon tax announcgme
that our group was formed... for the interest of sioiss-intensive organisations.”
This group argued for changes/delays to reducemisnbers’ carbon costs. The
thermal generators tightened emissions controlsvamitoring, and ThermalB began
research into carbon capture technology. The pagiparof thermal generators for a
carbon-related compliance obligation is consisteithh an anticipatory strategy (box
5, Table 2), with moderate levels of both opportiyiand risk (due to high emissions).

Recognising rising public awareness of CC issugs, renewable generators started
to measure/monitor their retail- and corporateteglaemissions. They undertook
some carbon reduction initiatives to further enleatmeir reputation. Their (minimal)
emissions levels presented a market opportuniherahan a risk, as a manager from
RenewD said: Our emissions levels were very small compared ternhl
generators. However, we need to reduce our nonfgéna emissions... We want to
show that we care... consistent with our renewabketabase.” The renewable
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generators’ approach fits with the anticipatorygmtove strategy (box 4, Table 2),
with moderate levels of opportunity and low levedsisk (due to low emissions).

Period 3 — anticipatory, proactive, and creative sategies

In December 2005, the government cancelled its glana carbon tax and
investigated alternative policy options. Despitis,thvith the introduction of the ETS
for electricity generation in the European Uniordan some states of the United
States, all the generators recognised that carbsnes would likely remain of
strategic importance. However, they expressed carmeer the uncertainty caused by
the absence of a clear CC policy. Renewable gesrsrperceived higher uncertainty
(than thermal), because the lack of carbon priafigcted the economic viability of
their existing and planned renewable investmentsnahager of RenewD reflected:
“Our renewable projects registered under the PREesth become questionable...
not [being] quite sure when we can sell the grartarbon credits.”

All the companies participated actively by lobbyiagd participating in the New
Zealand Energy Strategy. A lobby group represematommentedOur group kept
a close watch and participated actively... We hektuksions with regulators and
politicians... [SJome big energy firms did the same”.

A wider range of departments now became involvedCi@ planning and risk

assessment, in thermal generators focussing omtdtéabilities and costs. They

prioritised carbon reduction through optimising gt®nal efficiency and substituting
lower-emitting gas for higher-emitting coal fuebnd investigated carbon capture
technology. Their actions are consistent with a lmoation of anticipatory and

creative strategies (box 6, Table 2) (moderate dppity, high risk).

Renewable-based generators foresaw a competitivantabe. Many customers
switch to us, because they see that as part ofstietion” (Middle manager,
RenewC). Renewable generators now decided thdtitalle production, generation
investment, and branding would be based on renewsabl

What | and a number of colleagues said on the baard the world has
moved on. Individual companies have branded thieseffectively in this
space, why would [we] not... we should move as mutpassible into
renewables. (Director, RenewC)

They also initiated some internal energy efficiepegjects to reduce non-generation
emissions. A manager from environmental consultadctated: the public these
days expect firms to manage and reduce their eomssi. the public wants concrete
actions”. Now, these energy efficiency projects were adthocas in Period 2, but
were integrated into the CC plan with clear redarctiargets. Marketing campaigns
now focused on communicating a low-carbon imageneRé& adopted a carbon
neutral programme. These actions were differemh ftlmose of thermal generators and
fit the proactive strategy in box 7, Table 2 (hagportunity, low risk).

Period 4 — anticipatory, proactive and creative stategy

With the announcement of the ETS in 2007, the g#oes recognised a number of
common CC risks. The biggest risk was the chandgadheconomics and impact on
generation investment options.

“With carbon pricing, the economics of fuels islk to change... We need to
adjust our investment decisions to reflect thigS&nior manager, ThermalA)
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“Carbon pricing will change the economies betwedearahtive fuels... [and]
the landscape of new generation investmen{Md&nager, regulator 1)

The ETS was also perceived to impose substantiddonaliabilities on thermal
generators, affecting profitability and competifiess, as a senior manager from
ThermalB explained:

“Carbon pricing will add additional cost to new thmal-based generation
investment and there is no guarantee that wholegaiees will increase
sufficiently to cover it... It is a huge businebaltenge.”

A senior adviser (Regulator 2) saftHow big the carbon costs are depends on how
carbon-intensive a business is. The more carbamnsive, the... more financial
pressure for them to switch to lower-carbon tecbgglt. Companies were also
concerned about the fluctuations of carbon pricebthe variations in carbon credit
types and quality on the market. Although the ETi8oaincement ensured certainty
on carbon pricing, many details remained uncertain.

A number of market opportunities were recogniselde ETS signalled a positive
regulatory environment for renewable investmeni&that the ETS really aims to
change is the decisions made... there is a cleamakitpere should be no more coal,
probably no more gas..., but go for geothermal, go Wiond.” (Journalist).
Renewable generators were not exposed to any cadsis and liabilities and would
actually make huge windfall gains'(Director, ThermalB).

The ETS now meant that thermal generators neededetwelop carbon trading
expertise, potentially representing a risk for wealele generators. A middle manager
from RenewC explained'due to their compliance obligations, thermal geatenrs
have substantial leverage to develop carbon tradimgertise. They can potentially
attract big emitter customers who want to deal vgitippliers who sell electricity and
carbon credits in one bundle.”

In addition, all generators recognised an oppotyunior energy efficient
products/services due to CC awareness and consuaesge to avoid higher
electricity bills.

A wide range of strategies were undertaken to mdpto these risks and

opportunities. By 2007 most generators had develdp€ action plans, including

changes to generation investment plans. These plashifted towards renewables.
Three companies announced substantial capital expesm commitment to renewable

projects (ThermalA, RenewC, RenewE). They not odbpended on existing

renewables (wind and hydro), but also investigattdrnatives. This represents a
carbon independence strategy (Weinhofer & Hoffma2010) or creative strategy

(Azzone and Bertele, 1994) where companies moveeéglace their asset base and
pursue carbon-free production (box 9, Table 2).

Three generators achieved carbon neutrality ceatibn. RenewC measured and
offset emissions for the whole product lifecycld)i RenewE and ThermalA only
offset for retail- and corporate functions-relatethissions (as they still had
generation-related emissions). Renewable generbatargded themselves as ‘clean-
and-green’. All companies introduced energy efficieinitiatives internally and for
customers. Four companies (excluding only ReneveVgbbped and marketed energy
efficient products, such as smart meters and gakergo for customers. This
represents a proactive strategy (box 8, high oppdst, moderate risk).
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The thermal generators formulated carbon creditesgies and appointed dedicated
carbon credit trading managers. One firm (ThermgB-emptively bought large
guantities of carbon credits offshore. The genesaatso lobbied for changes during
the ETS public consultation period. These actigitiare consistent with an
anticipatory strategy (box 6, moderate opporturitgh risk).

Period 5 — reactive strategy

The change of government in late 2008 led to th& B&ing delayed and reviewed.
While most of the risks and opportunities remaintbe, level of perceived risk was
reduced. However, substantial uncertainties rendaimeluding allocation of carbon
credits, entry timetable of the energy sector, gwnt of compliance, and the
requirements of carbon reporting, verification aswatrendering. There was also
uncertainty whether the NZ ETS would be alignedhwihe Australian ETS. A
manager from accounting firm 1 explained tHai]ith the price cap being introduced
in Australia, it is likely that New Zealand will lfow suit. That will substantially
reduce the compliance costs, but we are not surnwhat cap will be introduced,
and for how long High uncertainty fnakes it really hard for firms to make their
investment decisions... into renewable sourdsghior researcher, research institute
2).

Despite the ETS delay, investment decisions weie tsised on the long-term
assumption thatcarbon pricing and social preference for renewablesuld be a
future reality (Member of Parliament, political party 2). In facdigh-emissions
company, ThermalB, decided to retire some thermahtp and accelerated its
renewable energy development programme. A resear@lesearch institute 1)
explained: as the government decided not to compensate thsfdrr its loss under
the ETS, they have no choice, but to retire theseta to avoid the high carbon costs
caused by their emissidnddowever, the other four generators only progedswith
projects already under way. Regulatory uncertasigyificantly influenced carbon
credit strategies, with ThermalA, ThermalB and Th&lC all deciding to stop buying
carbon credits.

[Buying carbon credits and buying from whom] is stinng we thought
about, and are thinking about, but before we caallyedo that, we need to
know the exact structure that NZ and Australianescls are. Because before
we know that, we can’t reach agreeme(i¥4iddle manager, ThermalA)

By the end of 2010, all the carbon neutrality pemgmes were discontinued in the
renewable generators. Though renewable generdtibysussued a green brand, they
no longer tonsidered carbon neutrality as essential to theegrimage’ With the
ETS delayed, the generators reduced their lobbyogvities and reverted to
monitoring policy changes. This “wait and see” agwh and the cancellation of
creative/proactive carbon management initiativesissistent with a reactive strategy
(box 2, table 2).

Table 5 summarises the changes in risk exposutieeotlectricity generators, driven
by the changes in external risks, including CCgiakd opportunities and regulatory
uncertainties.
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Table 5: Change in Risk exposure and Risk managemestrategy from 2002 to 2009

Period 1 Period 2 Period 3 Period 4 Period 5
Climate change Low Moderate  (T),| High (T) High (T) Medium
risks Compliance Low (R) Strategic Strategic Strategic

risks Potentially Low (R) Medium (R)

strategic

Market Low Medium (T+R) Moderate (T) | High (T+R) Medium
opportunities High (R)
Climate change Increasing Decreasing
risk exposure
Regulatory Low Medium High Medium High
uncertainties

Note: T: Thermal generators; R: Renewable generators

In response to these changes in the degree andrasxof risk exposure, electricity
generators have changed their risk management¢@gieat as summarised in Table 6.

Table 6: Risk management strategies in response ¢timate change risk exposure

Period 1 Period 2 Period 3 Period 4 Period 5
Stable: Anticipatory: Anticipatory: Anticipatory: Reactive:
Carbon Pollution Lobbying (T+R) Lobbying (T+R) Lobbying (T+R) Monitor policy
reduction | control (T) | Cross-functional Organisation-wide | Carbon credit strategy changes (T+R)
initiatives risk analysis strategic planning | (T) Renewable
(T+R) (T+R) investmentaution
Production Production (T+R)
efficiency (T) efficiency (T) Carbon credit
purchasesn hold
Proactive: Proactive: Proactive: (M
PRE-projects (T+R) Green marketing Green marketing (R) | Carbon neutrality
Trialled EE projects (RenewC) Extensive EE cancelledT+R)
(R) Some EE initiatives| initiatives (T+R) Green marketing
(R) Carbon neutrality reduced(R)
Carbon neutrality | (T+R)
(RenewC) EE product
Renewable-only introduction (T+R)
investments (R) Increase in renewable
investment (T+R) Creative:
Thermal asset
Creative: Creative: R&D in retirement
R&D in carbon renewable Renewable
capture technologies (T+R) | investment priority
technologies (T) (ThermalB)
Strategy Stable Anticipatory Anticipatory Anticipatory Reactive
Proactive Proactive Proactive Creative
Creative Creative

Note: T: Thermal generators; R: Renewable generatd&sHaergy efficiency

Table 6 shows companies becoming more proactivieperiod 4, before reverting to
more reactive strategies.
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5.2 Carbon management accounting (CMA) (design andlse of carbon measures)

Period 1. Prior to 2002, environmental issues bore only dpmral risks. Two
thermal generators and RenewE (who had limiteditaegeneration) used CMA to
monitor carbon emissions, but CMA was not integtatgth anything else. This
monitoring was limited to the emissions arisingnir@eneration. Monitoring was
designed to satisfy minimum regulatory requiremerts the companies did not
report emissions data externally, benchmarking neaiseally possible. The other two
renewables generators, who did not have any gemernaiated emissions, did not
measure/monitor emissions.

The data was historic, ad-hoc, and short-term imrea The environmental manager
of ThermalA said Emissions data just sat there, nobody other tharetivironmental
or production manager cared about them and thejndely did not get reported [to
top management]”.This type of CMA represents accounts for unsuskaiita
(Burritt & Schaltegger, 2012).

Period 2.CMA now started to play an active role in supp@toompanies’ strategies.
After the carbon tax announcement, the implicativese addressed at the strategic
level using emissions data.

Yes, emissions information was essential... we knéat wur carbon
exposure could be. No comparative information fraempetitors was
available, but I am sure all the boards in othemgetors were [alsO]...
measuring emissior($enior manager, ThermalA)

Thermal generators used physical emissions measuessimate the level of CC risk
exposure, and to inform strategic planning. Carlalpilities were estimated at the
proposed $25 per tonne. Thermal generators alsiedt® improve their operational
energy efficiency. Generation emissions informati@s audited and benchmarked:

The industry was quite supportive of... There wadat af the measuring and
monitoring... [and] international benchmarking. A lof money has been
spent on that worKA lobby group representative)

The limited proactive strategies undertaken wes® aupported by CMA. Four
generators entered into government-guaranteed BR&vable projects and received
carbon credits equal to the emissions saved. Cadoedits were converted into
potential carbon credit revenue and used to ewaldaé financial viability of
renewable projects. Carbon measures are now fialarmit still short-term and ad-
hoc in nature. In trialling energy efficiency iritives, renewable generators adopted
direct physical measures of paper and energy wsestls but did not convert them
into emissions increased/saved. The measuremenimited to a few business units,
such as retail or corporate.

Therefore, CMA still played a limited role durindpis period. Short-term and
monetarised carbon measures were used to evakraerable projects falling under
the PRE scheme. Thermal generators used physica#l @Mevaluate risk and to
benchmark. However, carbon measures were now maetailetl to enable
comparisons between locations. CMA was not userhd&e key decisions around
identifying carbon reduction/investment opportwsti or facilitating low-carbon
product development.

Period 3.CMA became increasingly complex from 2006 in reggoto the various
anticipatory strategic initiatives. As carbon taasacancelled, the companies expected
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the introduction of an ETS, so carbon prices weseduo calculate potential carbon
liability or carbon-related cost savings. These atary carbon accounts took
increasing prominence in CMA and management disauss Carbon information
was now communicated to a wide range of functiomduding product design, R&D,
production, and marketing to involve the whole aigation in risk assessment and
strategic planning.

Thermal generators converted emissions into patefitiancial liability. Boards of
directors and top management teams asked for gyangdates on emissions levels
and international carbon prices to enable planf@idA covered internally-generated
emissions and externally-generated carbon pricdsirarolved both generation and
trading. While thermal generators focused on actsofan unsustainability, renewable
generators primarily used accounts for sustairtgbiMeasures of saved emissions
and avoided carbon costs were used. All generatoltected and communicated
carbon information, including long-term, future-emted information, in more timely
ways.

In non-generation functions, measures for eletyricvaste, paper consumption, and
staff travel were now converted into carbon measuRenewable generators also
measured emissions savings and reduction targetslving all generation and non-

generation departments. RenewC also monitored timbar and costs of carbon
offsets purchased to achieve carbon neutralityifcation. Consistent with a more

proactive strategy, renewable generators now cdvemere functions, whereas

Thermal generators involved only one or two funmaiounit. Renewable generators
used sustainability accounts, whereas thermal g@&er accounted for

unsustainability.

Period 4. With the announcement of the ETS, generators impiged CC action
plans. They used carbon measures to support arage of decisions and designed
new carbon measures. Accounts for sustainabilitgmely avoiding carbon
emissions/costs, became prominent. With the “reafitarbon pricing” confirmed by
the ETS, the generators decided itacbrporate potential carbon prices and costs in
evaluating alternative generation proposased energy efficiency projectgsenior
manager, ThermalB). All project appraisals now mpooated carbon costs.

Generators now monitored international carbon prite time the sales of PRE-
granted carbon credits or purchase offsets for araripeutrality certification

(renewable generators) or future ETS complianceriflal generators). Carbon
information was now used in decision-making rattien the risk analysis/planning
prevalent in Period 3. Three generators (Thermal RgnewC and RenewkE)
committed to substantial new renewable generatiojegts. Carbon information was
collected more regularly, used routinely, was fetariented, supporting both short-
term/operational (credit purchase) and long temasgic (generation investment)
decisions.

Carbon neutrality was pursued by three generatditsertnalA, RenewC, and
RenewD), with measurement and offsetting applyongdn-generation functions only
(ThermalA), the parent organisation only (RenewBn)d the whole organisation,
including purchased electricity, subsidiaries andt@actors (RenewC) respectively.
An overall budget was assigned for internal enexffigciency and carbon neutrality
programmes. Although ThermalB and RenewE did no$ymicarbon neutrality, they
also set carbon reduction targets. Additionally, timo thermal generators and
RenewD, a separate budget was established forrcarbdding. RenewC also set up a
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‘visual carbon budgéfor each department/business unit so thait'managers could

be held responsible for that budget and emissidicgon targets(Senior manager).

These different types of carbon budgets were desdiga facilitate carbon reduction,
and therefore accounts for sustainability.

A new type of measure, emissions intensity, was rfawoured, with thermal
generators measuring intensity/Gwh produced, andwable generators using non-
generation emissions intensity/employee. They damed intensity to provide a
more practical picture of carbon performance [tha$] easier for benchmarking...
and decision-makirig(Manager, ThermalB). This method separated awe@Egbon
performance from increased activity levels, and vegmrded as more controllable, as
explained by a manager from RenewBuf' company is in a growth stage, it is very
hard to reduce absolute emissions levels. The febosld be on how to reduce the
carbon footprint per each employee or Gwimtensity measures were also used for
assessing performance and decisions on energyeaffic projects and production
optimisation. Intensity measures were used in tbenpany-wide performance
measurement system by four companies (ThermalA,rm&8, RenewC and
RenewD) and became a personal KPI of a productianager (ThermalB) and of a
CC manager (RenewC). All of the companies repodereduction in emissions
intensity during this period.

Period 5: The uncertainty of carbon pricing and the new taguy uncertainty meant
that long-term, non-financial carbon implicationgere now considered, rather than
direct carbon costs. New regulatory uncertaintiesamb that CMA moved from
financial to non-financial measures.

Carbon pricing was still important in carbon credicisions. ThermalB proactively
purchased carbon credits in Period 4, becauselativedy low international carbon
prices. Now, they used carbon prices to decide hénreto hold or sell credits.
ThermalA and ThermalC had a ‘wait-and-see’ reactivategy, in which carbon price
information was monitored but not acted upon, adutaé regulatory uncertainties.

With the cancellation of carbon neutrality prograesn non-generation carbon
measures were no longer used in management dexiS§ome generators switched to
the measuring and assuring carbon emissions omlgrgy efficiency efforts and
related budgets were now reduced and often merged operational budgets.
Evaluating managers on carbon indicators were dadceremoving incentives to
reduce emissions. Carbon intensity was still moedcand reported, but not used in
decision-making. This represents accounts for uagability, with carbon
information now mostly non-financial and less tisngian in Period 4.

The three state-owned generators now focussed sh amtrol and improved
profitability. The CMA now emphasised cost controlsght budgeting, and
performance evaluation. Efficiency gains now justif cut-backs in carbon-related
initiatives.

Table 7 summarises the changes in the design andfMA by the five generators
during the five periods.
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Table 7: Change in accounting practice for climatehange issues over time in the 5 generators

Period 1 Period 2 Period 3 Period 4 Period 5

RMS Stable Anticipatory, Anticipatory, Anticipatory, proactive, | Reactive

proactive proactive, creative | creative

CMA Physical Physical Physical and Physical and monetised Physical accountg
accounts | accounts for monetised accounts| accounts for for

Types of for unsustainability | for unsustainability | sustainability and unsustainability

account unsustain- | (T) (M) unsustainability (T+R) | (T+R)
ability (T) | Monetarised Physical and

accounts for monetised accounts
sustainability for sustainability (R)
(T+R)

Uses No use in | Risk assessment Internal coordination| Investment evaluation, | Carbon credit
decision- | and strategic Strategic planning | EE decisions
making planning Investment Carbon credit purchase| Little use in

Benchmarking | evaluation, EE Carbon neutrality operational
projects Performance evaluation decision-making
Not part of | Ad hoc Quarterly reporting | Quarterly reportingto | Not part of Board
Board reporting to to Board Board agenda
agenda Board

Key Total Total generation| Total generation Emissions intensity per| Non-financial

measure generation | emissions (T) emissions or non- Gwh (T) or per implications of
emissions | Emissions by generation emissions employee (R) carbon (T+R)
(T) plant and type | (T) Total generation Carbon price (T)

)] Emissions liability emissions (T) Total generation
Revenue from | (T) Emissions liability (T), | and non-
carbon credits | Carbon prices (T) Amount of avoided generation
(T+R) emissions (T+R) emissions (T+R)
Non-generation:| Amount of avoided | Carbon cost savings
Physical non- emissions (R) (T+R)
carbon Carbon cost savings| Carbon prices (T+R)
measures (R) (R) Offsetting costs (R)

Reduction targets Carbon budget (T+R)

(R) Reduction targets (T+R

Regularity | Ad hoc Ad hoc Routine integration | Routine integration in | Ad hoc

of use in decision-making | decision-making

Carbon None None Headquarter/retail | Organisation-wide None

offset only

Table 7 shows an increase in the importance ofuatoty measures until period 4
and a marked reduction thereafter.

6. DISCUSSION OF RESULTS

6.1 Organisational Strategies to fit climate changeask exposure and regulatory
uncertainty

Our results suggest a strong fit between CC rigbosnre and risk management
strategy. An anticipatory strategy appears to bestnappropriate when there is
moderate risk/opportunity and increasing (modehn&b) uncertainty. An

anticipatory strategy focuses on lobbying, riskeasment, and strategic planning. It
also involves operational changes to prepare fanptiance with the (measurement,
reporting, and surrendering) requirements of CQuledgpns. A reactive strategy is
preferred when there is uncertainty about detaiftg of CC regulations, or when
uncertainty emanates from rapid changes in CC ypaiccarbon prices. A reactive
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strategy is also appropriate when CC issues arsidemed to be non-strategic and
posing a low, but potentially changing, risk to trganisation. A reactive approach
ensures the ability to remain competitive and rasp@ to unpredictable changes.

A stable strategy is an appropriate response wlagpon issues are seen as non-
strategic, posing no risk, and offering no oppaittas. Even when carbon prices are
low, such conditions may never return, given theent global awareness and public
expectations around carbon issues. Therefore, ldesttrategy is not advisable

anymore.

Proactive strategies are appropriate when there sagaificant carbon-related
opportunities. Creative strategies are suitablermdmampanies perceive high levels of
CC risks, such that carbon issues could affectrasgtional survival, legitimacy, and
competitiveness in the short and the long term. ikfpuowards a renewable or
lowered-carbon focus may be targeted.

Both our theoretical framework and the findings gesj that companies do not
always adhere to the same strategy. We find thaering on the specific

combination of perceived risks and opportunities;ompany’s strategic responses
may not fit a single box in a framework. For exaeph Period 3 thermal generators
pursued anticipatory strategies to prepare forstiwt-term compliance requirements
of the impending ETS, while also undertaking eletmenf a creative strategy by
researching carbon capture technologies. Similaglgewable generators anticipated
an ETS through lobbying activities while adoptingegn marketing and energy
efficiency initiatives to capture the opportunitiassociated with increasing carbon-
awareness (a combination of anticipatory and proactrategies).

Table 8 compares our findings of the generatorstegy response to CC risk
exposure with the predictions from the prior litera in Table 2. In period 1, the
generators responded as predicted. In period ¢ vileee anticipatory, because of the
need to respond to the impending regulations. Hewdvom Period 3 onwards, their
responses were less proactive than suggested by Zabhese differences are caused
by regulatory uncertainty, the additional dimensittrat our paper adds to the
literature. Regulatory uncertainty relates to thability to estimate the likelihood of
the regulation being introduced or changed, andnidteire and the timing of any
changes. In period 2, companies perceived the asgyluncertainty to be low, with a
carbon tax being expected. Thermal generators mere proactive than expected, as
the announced carbon tax suggested that renewadstments would provide an
economic advantage, and they decided to invesRie-8cheme renewable projects.

In period 3, companies perceived the regulatoryettamty to be higher and their
strategy became more cautious than predicted. Apart RenewC, the generators
did not change their generation or investment esias. Even in Period 4 when the
ETS was announced, the thermal generators increasedable investments, but still
held on to their traditional assets. The focus mase on lobbying and preparing for
future compliance than on substantive changes. ®hibecause of uncertainties
regarding policy direction and regulatory detaihdfly, in Period 5 with the delay of

the ETS, the companies chose a reactive stratbgyaiaing from significant carbon

reduction initiatives.
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Table 8: Comparison between expected responses aatual responses of generators

Period 1 | Period 2 Period 3 Period 4 Period 5

Expected Stable Anticipatory | Anticipatory/ Creative (T) Anticipatory
response (T) (T) creative (T) Proactive/ (T+R)

Anticipatory/ | Proactive (R) anticipatory (R)

proactive (R)
Actual Stable Anticipatory/ | Anticipatory/ Anticipatory/ Reactive
response (T) proactive creative (T) proactive/ (T+R)

(T+R) Anticipatory/ creative (T+R) | Creative

Proactive (R) (ThermalB)

Reason for Low High uncertainty | Medium High
difference uncertainty uncertainty uncertainty

Whereas most of the stage-model sustainabilityalitee assumes that companies will
take ever more proactive environmental strategves time, we show that companies
will de-emphasise sustainability under certain ¢oowls. They chose a wait-and-see
(reactive) strategy to await certainty on regubaidetails.

Boiral (2006) suggests thatdmpanies tend to maintain the status quo and eedttr
as long as they are not obliged to dd §».323). We deduct from this statement that
companies will engage a proactive carbon strategeu conditions of regulatory
certainty. However, we show that regulatory undgetyais not always met by a
reactive strategy. The impact of regulatory undetyacannot be considered in
isolation but rather in conjunction with perceivexrket opportunities and CC risk.
Low uncertainty can increase the level of perceivisd or opportunity and can
motivate companies to undertake more proactive otarbeduction strategies.
Although high uncertainty generally causes a meeetive approach, companies can
still proactively invest, e.g. RenewC in period &geived high uncertainty but still
decided to move to a fully-renewable business mddeperiod 5, despite the ETS
delay and review, ThermalB retired some thermalegation early and prioritised
renewables. This was because management percetgethtory uncertainty to be
short-term and they were intent on managing theage as a “dirty”, irresponsible
generator in the long term. Management also coreidearbon pricing to be the new
reality, implying that thermal assets would becdess competitive. Therefore, the
concern over CC risk overrode regulatory unceryaamd led ThermalB to undertake
creative strategies. Therefore, the impact of @&guy uncertainty on investment
decisions depends on the interactions among regulatncertainty, market
opportunities, and CC risk.

We therefore modify our original depiction (Figute to reflect the importance of
regulatory uncertainty in strategic choice (seaifg@).

Our study also shows the differences and commaesmltetween companies in their
strategic responses. The thermal and renewableaerse adopt different strategies
due to their contingencies (asset bases and emigsiels). Generally, renewable
generators use more proactive strategies as thegipe more CC-related market
opportunities, while thermal generators focus oicgratory and creative strategies to
prepare for future compliance. A stable strategg w@mmon to all generators in the
first time period. In the second, third and foutithe periods, thermal and renewable
generators employed similar strategic responsesnelya a combination of
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anticipatory, proactive and creative strategies. aldition, thermal generators
undertook proactive initiatives, such as developamgrgy efficiency products, or
pursuing carbon neutrality. Renewable generat@s iavested in creative initiatives
such as R&D in new renewable technologies. Durvegfifth time period, four of the
generators pulled back to reactive strategies,endriie employed a creative strategy
to take advantage of perceived long-term oppoiesitTherefore, a company’s
strategic response is a consequence of the pedcaig&s and opportunities,
influenced by contingencies such as the comparsgstaand knowledge base.

Figure 2: Modified risk, strategy, accounting framevork

Government’s Carbon-related external factors
climate change |¢ Overseas climate change policies
policies Consumer preference
\ymnim
Regulatory Change in business risk exposuﬂa
uncertainty

\ 4

—p Risk management strategies

A 4

Carbon accounting practices

6.2 The Appropriate Carbon Accounting for Each RiskManagement Strategy

Consistent with contingency theory, our resultswshbat each risk management
strategy will involve a different mixture of carbaccounts, indicators and uses. In a
stable strategy, physical accounts for unsustdihabiere used to comply with
existing reporting requirements, but not for demismaking. A reactive strategy
requires similar CMA, but whereas a stable strategys on short-term, past-oriented
information, a reactive strategy also require loeeigp and non-financial carbon
measures. This is because while regulatory unogytanakes it difficult to calculate
and integrate monetarised carbon information insi@ec-making, generators expect
societal pressures to increase carbon regulatioRlysical accounts for
unsustainability continue to be important in anic@patory strategy when these
accounts are used for internal reporting and beackimg. With this strategy, carbon
information is monetarised (e.g. carbon liabilityarbon prices) to inform risk
assessment and strategic planning. The collecti@aron information is ad-hoc in
these three strategies. This information is eitiw@rpart of the board agenda (stable
and reactive) or only reported and discussed iadahoc manner (anticipatory).
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The more proactive strategies (proactive and areptiequire a focus on future-
oriented accounts for sustainability, such as measaf emissions/cost avoided, or
costs of offsetting. These accounts are used tdyjlkey carbon reduction decisions,
e.g. investment evaluations, and energy efficieany carbon neutrality projects.
There is an increasing focus on monetarised messemabling the development of a
business case for projects. CMA for a proactivatsegy focuses on a few years ahead
(carbon neutrality, energy efficiency), whereageative strategy focuses on decades
ahead (asset investments). CMA in proactive andtioee strategies include both
financial and non-financial measures. Reductiogdts, carbon budgets and offsets
are features of the CMA in proactive and creatitrategies. Carbon information is
collected regularly and used routinely in decismaking, including at board level.

CMA supports strategy and differs depending ondhesen strategy. More reactive
strategies rely on past-oriented, ad-hoc, shomt-tephysical accounts for
unsustainability that is not used in decision-mgkiwhile more proactive strategies
rely on future oriented, regularly compiled, lomgrh monetarised accounts for
sustainability that is extensively used in decisioaking.

We show that CMA changes over time. However, exgs€MA is often maintained

after the introduction of new types, lying dormamtil new strategies make them
useful again. For example, carbon intensity wasnawt, but was never reported to
top management until they recognised its usefulimess proactive strategy. Also,

during period 5, the period 4 CMA was largely re&al. The CMA information was

now used to monitor rather than to actively manage.

Our findings add new insights regarding thesign use androle of CMA. First,
similar to previous research, we find compandssign and use physical and
monetised carbon information accounts for unsushality as well as accounts for
sustainability to support various internal decisi@nd coordinate different functions
in implementing business and CC strategies (Buramid Schaltegger, 2011;
Schaltegger and Csutora, 2012). We show that CMAisigletermined by the risk
management strategies adopted. Extensive CMA usstrategic planning and
decision-making is only observed in proactive anehtive strategies, while limited
CMA use and emissions monitoring are prevalent amemeactive strategies.

Second, we find CMA plays differentles in supporting risk management strategies.
CMA is used for compliance purposes in a stabkltefyy (Stechemesser & Guenther,
2012), and to monitor external developments ineactive strategy. CMA supports
continuous improvement and provides informationdecision-making in a proactive
strategy (Henri & Journeault, 2010). The role of £k increase staff awareness and
organisational learning is most prominent in a tiveastrategy. Although CMA plays
a role in carbon performance, we show that CMA doesalways lead to carbon
reduction as assumed by the prior literature (Rabtga & Balachandran, 2009;
Schaltegger & Csutora, 2012; Stechemesser & Guent®@l?2). Past-oriented
unsustainability accounts that is not used in decimmaking has little impact on
carbon performance. Future-oriented, long-term asoability accounts that is
extensively used in decision-making are most affecin carbon mitigation. In
evidence, during the periods of proactive/creatuategies, emissions reductions
were largest, while emissions were unchanged oeased during the more reactive
periods.

Table 9 modifies and extends the theoretical fraarkwntroduced in Table 2, based
on our findings and the discussion in this sectidmble 9 summarises the
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contingency-based relationship between risk managestrategy, CC exposure and
CMA design and use. This modified framework extetius literature in two ways,
namely i) adding regulatory uncertainty as an ingu separate element, and ii)
identifying the appropriate CMA for each strategye framework maps choice of
strategy to CC risk, market opportunities, regukatancertainty, and appropriate
CMA to support strategy.

Table 9: Modified framework for the fit between risk management strategy, climate change

exposure and CMA design and use

Stable Reactive Anticipatory Proactive Creative
Climate Low risk High/extreme | Moderate risk | Low/moderate| High risk
change Low uncertainty and/or moderate risk Moderate
exposure opportunity | Low but opportunity High opportunity
Low changing risk | Moderate/high | opportunity Low
uncertainty | Low uncertainty Low uncertainty
opportunity uncertainty
Strategic Internal Internal and | Internal and External Internal and
orientation external external external
Activity Pollution Policy CC risk Low-carbon R&D in low-
focus control oversight assessment and product carbon
planning Green technology
Lobbying marketing Shift towards
Carbon low-carbon
neutrality/ production
energy
efficiency
CMA Physical Physical Physical and Monetarised | Physical and
design accounts for | accounts for | monetarised accounts for | monetarised
unsustain- sustainability; | accounts for sustainability | accounts for
ability Long term and unsustainability | gyture sustainability
Short-term, | short-term oriented, Future oriented
Past oriented| oriented short-term or | and long term
long term
CMA Ad hoc Ad hoc Ad hoc Routine Routine
information | collection collection collection collection collection
CO'('jeCt'On Little use Little use Ad hoc use Extensive use | Extensive use
and use

CMA - Carbon management accounting

7. CONCLUSION

This study develops a theoretical framework (T&)|dased on a literature review, to
examine five New Zealand electricity generatorsaay of a case study based on in-
depth interviews and archival data. We specificdlbgus on i) the strategies
generators adopt to respond to CC risks, and ijsequent changes in carbon
management accounting. Our case study informsriganal framework and leads to
a revised theoretical framework (Table 9). In additwe modify our original meta-
view of causal effects (Figure 1) to emphasiserimortant role we found regulatory
uncertainty to play (Figure 2).

The study makes several contributions to the liteea First, we develop a framework
that connects CC risks and opportunities with appabte strategic responses. This
framework essentially builds on the idea that th&tune of CC risks and market
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opportunities is the key driver of an organisationsk management strategy. Using
this framework, our findings suggest contingend¢ybétween CC exposure and risk
management strategies. As the CC exposure incream@panies move from stable
and anticipatory strategies to proactive stratedgtesther, there was a shift over time
from internal to external functions in implementithgse strategies, reflecting the fact
that the CC exposure was primarily driven by exerstakeholder pressures and
policy changes. However, companies revert to reacstrategies as CC exposure
reduces. The modified framework based on our engifindings also connects CC
exposure with regulatory uncertainty and CMA desagd use. This framework helps
to theorise, explain, and predict the strategic @A responses of organisations
exposed to different combinations of CC risk, opyoity and uncertainty.

Our second contribution is to show the impact diggcand regulatory uncertainty on
perceived CC exposure and risk management strategy.case study companies
were more conservative in their strategies thanipusly suggested in the literature
because they were aware of the inherent uncerteanGC policies. High levels of

regulatory uncertainty will cause companies to &adeps proactive strategies than
would be predicted under conditions of less unaggtaRegulatory uncertainty needs
to be considered within the context of perceivedrS&s and market opportunities as
the interaction between these three factors wiktisheine companies’ strategic stance.

Third, we provide evidence regarding the desige, arsd role of CMA in relation to
risk management strategy. We find that the type<CBIA do not constitute an
automatic response to CC issues, but are drivethéystrategies an organisation
decides to adopt in response to the CC risks. Reastrategies are associated with
short-term, past-oriented physical and monetara&sdunts for unsustainability, and
by ad-hoc collection, reporting and use of carbaformation. More proactive
strategies are supported by long-term, future-teen physical and monetarised
accounts for sustainability, and the routine ceitecand use of carbon information in
decision-making. CMA plays different roles depemgdion the strategy adopted:
regulatory compliance in a stable strategy; exteonarsight in a reactive strategy;
risk assessment in an anticipatory strategy; cantis improvement in a proactive
strategy; organisational learning in a creativeatstyy; and strategic renewal in
proactive and creative strategies. We also idertkifit future oriented accounts for
sustainability are more effective for carbon redwucthan past oriented accounts for
unsustainability.

Our study contributes to the emerging body of dtere that addresses the role of
CMA in the integration of sustainability into buess strategies and promoting a
lower carbon business model. By using contingehepity and a risk perspective to
examine this relationship, we highlight that riglofge influences strategic direction,
which in turn influences the choice of CMA. Givemat risk profile changes with
changes in regulation and public awareness, the8eemces remain dynamic,
explaining the need for regular, sometimes frequbeanges to CMA. These findings
will be relevant to managers and accounting piaotrs who are participating in, or
leading their organisations in, their transformasidowards a low-carbon future. Our
findings improve our understanding of the strategised under different levels of CC
exposure, and the CMA appropriate to these stregeqgi

We contribute to theory by showing that CC riskde#o strategic choices that dictate
accounting choice, and by constructing a theoretraanework that is based on both
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prior literature and our study’s findings. This dinetical framework could be used in
future research, including in different industréew different countries.

Environmental regulation, such as an ETS, can caustantial business risks,
implying a need for an appropriate strategic respofhis study can assist businesses
in this changing context, by improving understagdin through our
conceptual/theoretical framework and our analybisest practice.
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Appendix A: Main semi-structured interview questions

1.

What are the risks and opportunities that the diffe climate change policies might
bring, or have brought, to your organisation? Da tlink such risks and opportunities
change over time?

What strategic responses have been taken by yganisation to respond to these risks
and opportunities and manage organisational pedonce? Can you give me an example
of such responses in different areas of the busies

Do you think the focus/importance on each of thevabareas, or the alternative
strategies, has changed due to the various chamges climate change-related risks and
opportunities?

How do you implement these climate change-relatesdegjic responses? What are the
key human and non-human resources that are altbtatdimate change areas?

How do you measure, monitor and manage carbon iemés How does this change
over time?

How do you disseminate carbon information inside tirganisation what types of
decisions does such information assist? At whickelleof management is carbon
information used?

What sort of carbon information is disclosed to eemal stakeholders? Is there
consistency between the carbon information disdosxternally and that used
internally?

What objectives (or roles) do you perceive carbeeoanting information and systems
fulfil within your organisation?
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