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Abstract

Organizations often respond in different ways to common external shocks. To advance theories on
organizational adaptation and performance heterogeneity, it is essential to understand different reasons for
different organizational responses. We examine how incumbents in carbon-intensive industries adapt to
heightened environmental pressure to reduce carbon emissions. Based on a review of the literature, we
propose three dimensions along which diverse organizational responses can be efficiently mapped out:
goal, timing, and scope. Building on our proposed dimensions, we develop a typology of five different
organizational responses. With this, we show that organizational responses are more diverse than a one-
dimensional scale could show, but that the heterogeneity is somehow limited as the positions on the
dimensions are not independent but correlated. To understand this observed limited heterogeneity, we
proceed by identifying reasons behind different organizational responses. Further, we discuss the
theoretical implications of our findings for research on organizational adaptation and sustainability.
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INTRODUCTION

Organizational adaptation to environmental change is critical for survival and prosperity. Therefore, it has
been an important topic in organization and strategy research to understand different organizational
responses and the reasons behind these differences (Durand, Hawn, & loannou, 2019; Oliver, 1991;
Raaijmakers, Vermeulen, Meeus, & Zietsma, 2015). Climate change is one of the grand challenges of the
21st century and imposes far-reaching consequences for organizational practices and performance
(Ferraro, Etzion, & Gehman, 2015; Howard-Grenville, Buckle, Hoskins, & George, 2014; Jarzabkowski,
Bednarek, Chalkias, & Cacciatori, forthcoming). Increased environmental pressure to reduce carbon
emissions has generated threats and opportunities for many businesses, and thus increasingly attracted
academic attention and scholarly efforts (Wittneben, Okereke, Banerjee, & Levy, 2012). One primary
focus of prior research has been on the firm-level performance implications of policy changes and
institutional measures, such as carbon emissions trading, for the incumbents in the related industries
(Cadez & Czerny, 2016; Gasbarro, Rizzi, & Frey, 2013; Okereke & Russel, 2010). However, empirical
studies have found that the results are often mixed (Orlitzky, Schmidt, & Rynes, 2003). To better explain
the performance implications and inter-firm heterogeneity therein, we need a better understanding of the

differences in the incumbents’ adaptation to the environmental change and the reasons behind it.

While recent studies on organizational adaptation provide important insights into different
organizational responses (Battard, Donnelly, & Mangematin, 2017; Eggers & Park, 2018; Vergne &
Depeyre, 2016), our understanding of how organizations respond and why they respond differently is still
limited and fragmented. Particularly in the context of carbon emissions, prior studies often map
organizational responses on a single dimension such as a continuum between reactive and proactive (e.g.
Aragon-Correa and Sharma, 2003; Kolk and Pinkse, 2005; Sharma and Vredenburg, 1998). Slawinski and
Bansal (2012) point out that understanding different organizational responses on such a single dimension
has important limitations. In this paper, we attempt to fill this gap. We (1) review the related cases from

prior studies of the incumbents’ adaptation in carbon-intensive industries and identify three dimensions to



map and compare different organizational responses, (2) based on these three dimensions, we develop a
typology of five organizational responses, and (3) identify and cluster the reasons behind different

responses at the institutional, organizational, and individual level.

Our review clearly shows that there are substantially different ways that organizations, even in a
single industry, respond to the increased pressure to reduce carbon emissions. To integrate the scattered
observations from the literature, and to provide a better framework for future research, we identify three
dimensions along which diverse organizational responses can be efficiently mapped out: goal (to enhance
sustainability or to reduce unsustainability), timing (earlier or later than others), and scope (having
focused or extensive activities). This more fine-grained categorization, to map and compare
organizational responses, helps to enhance our understanding of organizational adaptation. Through the
lens of these three dimensions, we develop a typology of five different organizational responses. There
are two frequent responses: the first pursues the goal of reducing unsustainability, the response starts
later than responses of other incumbents, and the response has a focused scope of activities. By contrast,
the second response we observe is driven by a goal to become more sustainable, the response starts
earlier than the response of other incumbents and has an extensive scope of activities across the
boundaries inside and outside of the organization. Moreover, we observe three less frequent responses

that also follow the goal of enhancing sustainability but deviate at least on one other dimension.

The findings from our review provide three important implications. Firstly, the identified five
distinctive responses of our typology suggest that the incumbents in carbon-intensive industries have
attempted to adapt to the heightened environmental pressure to reduce carbon emissions in more diverse
ways than has been empirically studied, and theoretically assumed, in the related literature. This is an
important contribution to the literature on organizational adaptation in the context of corporate
sustainability and carbon emissions. While existing studies provided contradicting results when studying
performance implications of proactive and reactive responses (Orlitzky, Schmidt, & Rynes, 2003),

studying performance implications of more diverse organizational responses shown in our typology may



reconcile the conflicting findings in prior studies and reveal interesting insights in future studies.
Moreover, we contribute to the literature on organizational adaptation (Battard et al., 2017; Eggers &
Park, 2018; Vergne & Depeyre, 2016). We provide evidence from a different context, and thus add to the
general attempt describing patterns in organizational responses. Secondly, we found that the positions on
the three dimensions tend to be correlated so that the observed heterogeneity of organizational responses
is somehow limited. This suggests that some organizational responses might be less likely to occur as well
as the transformation between organizational responses. This reveals interesting implications for research
on organizational adaptation in the context of carbon emissions (Hart, 1995; Kolk & Pinkse, 2005), as,
despite increasing pressure, particular transformations of organizational responses are unlikely to occur.
Thirdly, we review and discuss different reasons behind this limited heterogeneity at the institutional,
organizational and individual level. This is particularly intriguing for the literature on inter-firm
performance heterogeneity (Barney, 1991; Helfat & Peteraf, 2003; Penrose, 1959), as it highlights sources
and the persistence of heterogeneity in incumbents’ adaptation to common environmental change,

especially in carbon-intensive industries.

The rest of this paper is organized as follows. After describing the increased environmental pressure
to reduce carbon emissions, we develop three dimensions along which organizational responses vary.
Based on these dimensions, we derive a typology of five organizational responses, which we present
together with the reasons behind each response. We then compare and discuss the observations of our
review and develop directions for future research, before we briefly conclude on how organizations

respond and why they respond differently.

ENVIRONMENTAL PRESSURE TO REDUCE CARBON EMISSIONS

The consequences organizations may face from climate change are diverse: Besides reputational and
regulatory risks, organizations, especially incumbents from carbon-intensive industries, face significant

business risks (Backman et al., 2017; Lenox and Eesley, 2009; Slawinski et al., 2017). They mostly



depend on carbon-based resources, and reducing carbon emissions will require substantial
transformational change (Ferraro et al., 2015). Additionally, financial markets may increase their pressure
on organizations (Goodman, Louche, van Cranenburgh, & Arenas, 2014; Louche, Busch, Crifo, &
Marcus, 2019) and competitive dynamics may accelerate as low-carbon entrants enter the market
(Dahlmann & Brammer, 2011; Geels & Schot, 2007; Kapoor & Furr, 2015). Such elevated environmental
pressure to reduce carbon emissions could be perceived as a common external shock to competing firms
in various sectors. We study different organizational responses and various reasons for such

heterogeneity.

Much of the research examining firms’ environmental strategies, in general, and carbon strategies, in
particular, differentiate organizational responses on the continuum between being reactive and proactive
(Aragon-Correa & Sharma, 2003; Hart, 1995; Kolk & Pinkse, 2005; Sanjay Sharma & Vredenburg,
1998). While reactive strategies are associated with conformance to regulations and standard industry
practices, proactive strategies are seen more like voluntary actions for environmental preservation (S.
Sharma, 2000). Our review and analysis of the related case firms of incumbents in carbon-intensive
industries, however, suggest that organizational responses to the environmental change to reduce carbon
emissions are so diverse that we need various dimensions to map them out. In the following sections, we
present the dimensions along which organizational responses may vary. We analyze and integrate ideas
from the existing categorizations (e.g., Kolk & Pinkse, 2005; Weinhofer & Hoffmann, 2010), case studies
(e.g., Gulbrandsen & Stengvist, 2013; Slawinski & Bansal, 2012; Wahyuni & Ratnatunga, 2015), as well

as studies on large data sets (e.g. Jeswani et al., 2008; Sprengel and Busch, 2010).

DIMENSIONS OF ORGANIZATIONAL RESPONSE

Our interest is in understanding the consequences of the increased environmental pressure to reduce
carbon emissions. Despite the prominence of organizational responses to this elevated pressure in the

literature, this article argues that the field’s understanding of the heterogeneity of organizational responses



is not yet well developed. Against this backdrop, this study seeks to substantiate this allegation, to cast
light on organizational heterogeneity by examining differences in organizational responses to such a
common environmental change. We do so by reviewing the existing literature on organizational responses

to the environmental pressure to reduce carbon emissions.

For our review and analysis, we have searched for case firms in prior studies in the related literature.
The database and the search criteria we used are outlined in Appendix A. We developed the dimensions
from the existing cases using the following process: In a first step, we identified articles that deal with the
topic of organizational responses to the heightened pressure to reduce carbon emissions. These could be
divided into qualitative case studies examining organizational responses in detail (e.g. Gulbrandsen &
Stenqvist, 2013; Slawinski & Bansal, 2012), large data set analyses (e.g. Jeswani et al., 2008; Kolk &
Pinkse, 2005) and more conceptual articles that developed a classification of responses or studied the

reasons for adaptation (e.g. Busch, 2011; Dahlmann & Brammer, 2011).

In the second step, we listed all the different firms or groups of firms that were described in the
qualitative case studies and the dataset analyses. We collected all information that described the responses
to the heightened pressure to reduce carbon emissions. A summary of this information is provided in
Appendix B. The information we assembled revealed that the responses are more diverse than the existing
categorization that was mainly used in the context of carbon emissions - the continuum between being
reactive and proactive (Aragon-Correa & Sharma, 2003; Hart, 1995; Kolk & Pinkse, 2005; Sanjay
Sharma & Vredenburg, 1998). By examining similarities between the case firms, we developed
dimensions along which organizational responses could be clustered. These dimensions were developed
in an iterative process, going back and forth between the empirical cases, the more conceptual articles
(e.g. Busch, 2011; Dahlmann & Brammer, 2011) and the developed dimensions. All information that we

used as the basis for this analysis is provided in the table in Appendix B.

Table 1 presents the case firms we analyzed and the positions on the three dimensions without

further details: the first column presents the names of the specific firm or group of firms, the second



column states the articles the case firms are taken from, and the last column presents the position on the
three dimensions. In this section, we describe these three dimensions in detail and the positions of

different organizational responses in the context of climate change.

< Insert Table 1 about here >

Goal: To Become More Sustainable or To Reduce Unsustainability?

Reviewing the case firms studied in the related literature, we observe that organizational responses
vary by their strategic goal (e.g. Kolk & Pinkse, 2005; Weinhofer & Hoffmann, 2010). To capture the
observed difference between organizational responses, we use this dimension. Organizations may aim to
be more sustainable and thereby may generate a competitive advantage, whereas others may only aim to
reduce unsustainability and have less competitive disadvantages. We define this as a strategic choice an
organization makes. The motivation of the latter may lie in reducing risks of reputation loss or adapting to
regulation (Berkhout, Hertin, & Gann, 2006). One main difference between the organizational responses
along this dimension is whether they aim to reduce or to compensate for carbon emissions (Kolk &
Pinkse, 2005; Weinhofer & Hoffmann, 2010). When firms compensate, they may decrease the pressure to
reduce their own emissions but do not resolve the underlying cause of such pressure (Weinhofer &
Hoffmann, 2010). We refer to this strategic goal as trying to reduce unsustainability. On the other hand,
companies that aim to reduce carbon emissions or even try to become independent from carbon are
referred to as following a strategic goal to become more sustainable. These firms may change the product
design or the production system and processes to reduce or remove the sources of carbon emissions.
Further, companies may even take measures that transform business operations towards achieving
independence from fossil resources, i.e. they substitute carbon resources with non-carbon resources such

as renewable energies.

Timing: Early or Late?



In examining differences between the organizational responses, we observe that organizational
responses also vary in terms of whether the response started earlier or later than other incumbents’
responses (e.g. Jeswani et al., 2008. Lee, 2012). On this dimension, we aim to capture that some
organizations have already conducted carbon management activities for a long time, whereas others
started such activities more recently. These differences in the dimension timing are classified as early and
late. Often those early organizations have been among early movers in the field. Late organizations are
not as committed as early ones, but try to follow those environmental leaders (Jeswani et al., 2008). They
have only just started some operational activities, especially to enhance energy efficiency. This kind of
response is often referred to as a ‘wait and see’ approach (Berkhout et al., 2006; Lee, 2012). In a similar
vein, the corporate greening matrix by Winn and Angell (2000) classifies firms into two groups:
environmental innovators (those with high commitment and proactive action) and environmental
followers (those with low commitment and reactive planning). This dimension of early versus late
responses has often been used in the research on environmental performance, often in relation to the

quality of environmental management (Aragon-Correa & Sharma, 2003; Hart, 1995).

Scope: Focused or Extensive?

Lastly, our review shows that organizational responses also vary in their scope of activities (e.g.
Backman et al., 2017; Lee, 2015). With this dimension, we aim to capture different scopes that are related
to the integration of diverse activities (Slawinski & Bansal, 2012), the cooperation with other firms
(Backman et al., 2017; Berkhout et al., 2006; Lee, 2015), and exertion of influence on the institutional
context (Dorado, 2005; Pinkse & Kolk, 2007). The differences related to the scope are referred to as

focused or extensive scope.

The scope in terms of organizational activities may vary by the number of organizational activities
involved and whether the activity is at the core or periphery of the organizational activity system
(Backman et al., 2017). Gilli et al. (2014) distinguish between radical and incremental changes: radical

changes involve environmental processes, products, and organizational innovations to reduce carbon



emissions, whereas incremental changes are those made at one part or one level. The strategy types
suggested by Lee (2012) also vary by the scope of organizational activities involved: the ‘cautious
reducer’ implements carbon reduction measures for specific production processes within the company,
the ‘product enhancer’ additionally develops more energy-efficient and less carbon-intensive products,
and the ‘all-round explorer’ engages in a range of different carbon-reducing activities with diverse

organizational processes involved.

The scope of the organizational response, regardless of its strategic goal, may or may not involve
other firms (Kolk & Pinkse, 2004; Weinhofer & Hoffmann, 2010). Focused reduction activities often
improve the technological assets and competencies of the focal firm (Slawinski & Bansal, 2012). With a
broader, extensive scope, other firms can be involved vertically (e.g. suppliers developing new energy-
efficient products or technologies) or horizontally (e.g. a strategic alliance) (Kolk & Pinkse, 2005).
Compensation could be organized internally, or with other firms involved, for example when transferring

carbon emissions vertically along the supply chain.

Moreover, the scope of organizational responses to climate change risks may or may not involve the
influence on the institutional context - as opposed to conforming to it. Organizations may conform to
institutional constraints as a ‘conformer’ or exert influence on their institutional contexts as ‘institutional
entrepreneurs’ (DiMaggio & Powell, 1983; Dorado, 2005). By adding to carbon-reducing pressures, the
EU ETS may largely influence how organizations respond. They face or expect to be facing this high
institutional constraint on carbon emissions, such as the cap of an emissions trading scheme (Pinkse &
Kolk, 2007). Pinkse and Kolk (2007) make use of this setting and categorize organizational responses by
whether they conform to institutional pressures and accept the institution as it is, or whether they seize the
opportunity to change the institution in a way that alleviates the pressure. Cadez and Czerny (2016) define

carbon trading as a typical conformer action, which is at the same time widely applied.

HETEROGENEITY IN ORGANIZATIONAL RESPONSE AND THE REASONS



Our review aims to enhance the understanding of how organizations respond and why they respond
differently to a common external shock. This will help to better understand the performance implications
of different organizational responses. Reviewing prior studies and case firms covered in the related
literature (see Appendix B for a summary), we find that organizational responses vary along the three
dimensions discussed above - goal, timing, and scope. For every organizational response, we marked the
positions on the three dimensions: to become more sustainable or to reduce unsustainability (goal), early
or late (timing) and focused or extensive (scope). We, then, group all observed similar patterns into one
type of ‘Response’. In total, we observe five different responses, out of which some appear more
frequently and others less frequently. Table 1 provides an overview of all case firms sorted by the type of
response, outlining the frequency of each response. Notably, our analysis shows that organizational
responses are not as diverse as the number of dimensional combinations. Rather, there seem to be a few
common combinations among the theoretically possible dimensional combinations of organizational
response. That is, we could observe clustering of certain positions on the dimensions of organizational
response. In this section, we describe these common combinations of the dimensions of organizational

response.
< Insert Table 1 about here >

Our analysis suggests five distinct organizational responses, as summarized in Table 2. In the
following subsections, we discuss the two most frequent organizational responses in detail with the

examples of the relevant case firms. We then discuss the three less frequent organizational responses.

< Insert Table 2 about here >

To better understand why organizations respond differently, we also review the reasons that help
explain the limited heterogeneity in organizational responses we observe. To be able to compare different
reasons for different responses, we categorize the reasons for each response at the institutional,
organizational and individual level. Reasons at the institutional level are often analyzed in work on

organizational ecology. Population-level dynamics such as selection forces are potential reasons driving

10



heterogeneity in organizational responses (Hannan and Freeman, 1984; Levinthal and Posen, 2007; Yi,
Knudsen, and Becker, 2016). Second, organizational-level reasons refer to a firm’s resources, knowledge,
and capabilities, which may drive different organizational responses (Barney, 1991; Dierickx and Cool,
1989; Peteraf, 1993). Third, reasons at the individual level may drive certain organizational responses as
individuals make decisions that are essential for organizational adaptation (Maggitti, Smith, and Katila,
2013). In contrast to the organizational-level reasons, psychological factors play a role for individual

decision-making (Posen et al., 2018).

Unsustainability-reducing, Late and Focused Response

The firms exhibiting this response often compensate carbon emissions through trading systems, have
not managed carbon emissions for a long time, and concentrate on one particular activity. In their study,
Okereke and Russel (2010) describe firms that see the only way of generating a competitive advantage in
compensating for their carbon emissions through the EU ETS system. They have followed this
unsustainability-reducing goal only since regulatory pressure increased and focused exclusively on
compensation activities. Similarly, ‘Beta’ (Wahyuni & Ratnatunga, 2015) argues that they could not
generate a competitive advantage by reducing carbon emissions and try to reduce their competitive
disadvantage by following what is required by law. Beta is complying with requirements and thus is an
‘environmental follower’ that has only recently started to adapt and operates with a focused scope of
activities. Another example is Norske Skog (Gulbrandsen & Stengvist, 2013), who have reduced carbon
emissions by reducing their total production, which we have classified as unsustainability-reducing. For
‘Cluster 1 firms’ in Backman et al. (2017), mitigating climate change impact is not a strategic priority and
only minimal legal reporting was completed. Compared to others they are lagging behind and do not
develop new products or practice widespread involvement. Very similar organizational responses are
exhibited by ‘Emissions Traders and Horizontal Explorers’ (Kolk & Pinkse, 2005), the ‘Cluster of

Compensators and Preservers’ (Weinhofer & Hoffmann, 2010), ‘Indifferent’ firms (Jeswani et al., 2008),
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‘Wait-and-See’ firms (Lee, 2012), ‘Minimalists’, ‘Regulation Shapers’ and ‘Pressure Managers’

(Sprengel & Busch, 2010).

Institutional-level reasons: Regulation and stakeholder pressure

These firms were often subject to low regulatory pressure, weak regional policies (Weinhofer &
Hoffmann, 2010), and low stakeholder pressure (Jeswani et al., 2008; Sprengel & Busch, 2010).
Weinhofer and Hoffmann (2010) argue that the US-based companies in their sample are neither exposed
to strong nationwide regulations of carbon emissions, nor to significant financial incentives for
investment in renewable energy (as compared to the European companies) and therefore did not engage
much in carbon reduction measures. Jeswani et al. (2008) argue that lower public awareness of
environmental topics such as carbon emissions is often correlated with a lack of environmental
regulations or enforcement of regulations. In some regions, little information and knowledge about
potential opportunities for carbon emissions reduction are available. Due to low awareness of the
relevance of carbon emissions reduction, the stakeholder pressure from groups such as shareholders and
customers tends to be low (Jeswani et al., 2008). Sprengel and Busch (2010) suggest that firms that
perceive lower stakeholder pressure engage less in carbon reduction measures. Firms like Norske Skog
(Gulbrandsen & Stengvist, 2013) were included in the EU ETS regulation later than their counterparts and

therefore have been under less regulatory pressure for a longer time.

Organizational-level reasons: Resources and performance feedback

In addition to different regulatory pressures, Norske Skog also had organizational reasons for their
response: Norske Skog had limited access to human resources and factors of production to help reduce
their carbon emissions and thus compensated for them through emission trading (Gulbrandsen &
Stenqvist, 2013). Similarly, Beta (Wahyuni & Ratnatunga, 2015) saw the reason for their response mainly
in the lack of resources. And Backman et al. (2017) find that firms responding unsustainability-reducing,
late and focused have limited governance, information management and system capabilities to reduce

carbon emissions. In addition to the lack of internal capabilities for auditing carbon reductions, these

12



firms often did not have clear targets for reducing their carbon footprint (Backman et al., 2017). Similarly,
Jeswani et al. (2008) observe that the group of ‘indifferent firms’ do not have any formal environmental
management system. Due to insufficient data tracking, lack of ex-ante targets and ex-post verification,
these firms do not receive enough performance feedback urging them to reduce carbon emissions.
Consequently, firms in this response category often do not follow any carbon reduction measures (Lee,
2012; Sprengel & Busch, 2010). They lack the experience of implementing new technologies and

successfully reducing carbon emissions or related costs.

Individual-level reasons: Motivational factors and perception

Wahyuni and Ratnatunga (2015) point out that if organizational members see fewer options to
generate a competitive advantage through carbon emission reduction, the organization is more likely to
respond in an unsustainability-reducing, late and focused way. Similarly, the response of Scottish Power
(Okereke & Russel, 2010) was caused by different perceptions of what would give them a competitive
advantage as compared to BP or Shell taking another approach of sustainability-enhancing, early and
extensive response (explained below). Scottish Power thought that its competitive advantage emerged
from compensating for carbon emissions or even expanding into new markets (Okereke and Russel,
2010). The differences mainly lie in the perception of available opportunities for coupling emission
reduction measures and services with cost savings and improved market performance in a carbon-

constrained economy.

The social psychology literature suggests two kinds of reasons for different attribution of causation
(e.g. where the competitive advantage comes from): motivational and cognitive factors (Tetlock & Levi,
1982). For the unsustainability-reducing, late and focused reponse, we observe several motivational
factors: Backman et al. (2017) point out the lack of support from senior management and the absence of
incentives for lower-level management to reduce carbon emissions. Jeswani et al. (2008) show a lack of
management commitment and corporate targets. Further, Lee (2015) argues that economic factors such as

cost savings, energy tax, capital budget, and beneficial loans for energy efficiency investments are
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essential to generating motivation for certain decisions and activities. If these motivational factors are
missing, individuals may not perceive the reduction of carbon emissions as a beneficial opportunity,

resulting in the unsustainability-reducing, late and focused response.

Sustainability-enhancing, Early and Extensive Response

Another frequent organizational response is characterized by a strategic goal to become more
sustainable, respond earlier than others, and with an extensive scope of activities. SCA (Gulbrandsen &
Stenqvist, 2013) for instance, is investing in and implementing actions to reduce carbon emissions. Their
goal is to complete these before the next EU ETS starts to receive more favorable allowances. SCA has
extended its search for new biomass-based energy solutions and formed a new business unit to coordinate
all the related activities. The responses of BP and Shell (Okereke & Russel, 2010) are characterized by
large investments towards achieving the goal of reducing carbon emissions because both companies see
the potential value of such investments. They engaged in internal emission trading schemes before the
first institutionally organized trading scheme even affected them. Their scope is extensive, as they engage
in a broad range of different approaches and activities. Other good examples of this type of organizational
response include Alpha (Wahyuni & Ratnatunga, 2015), the Vertical Explorer (Kolk & Pinkse, 2005),
All-Rounder, Reducer, Substituting Reducer, and Substituting Compensators (Weinhofer & Hoffmann,
2010), Actives (Jeswani et al., 2008), All-Round Enhancer (Lee, 2012), and Emission Avoiders (Sprengel

& Busch, 2010).

Institutional-level reasons: Regulation and stakeholder pressure

Weinhofer and Hoffmann (2010) compare organizational responses across geographical regions with
respect to climate change policies. They find that firms are more likely to exhibit a sustainability-
enhancing, early and extensive response in Europe or Japan (where carbon emissions are regulated, or
carbon emission disclosure is mandatory) than in the USA. The attempt to comply with existing and
potential future regulations may be a contributing factor here. Further, there seems to be not only

governmental focus on reducing carbon emissions but also increasing shareholder and stakeholder

14



pressure in Europe and Japan (Weinhofer & Hoffmann, 2010). Higher stakeholder pressure (Jeswani et
al., 2008) and stronger incentives (e.g. through the EU ETS system) may further drive firms toward this
type of organizational response (Rogge, Schneider, & Hoffmann, 2011). Large companies often have an
above-average level of carbon emissions and, thus, are more exposed to the related risks (Sprengel &
Busch, 2010). In addition, organizational size may also moderate the influence of institutional pressure

(Lee, 2012).

Organizational-level reasons: Path-dependency and pre-adaptation

Several studies find that pre-existing structure and organizational size shape organizational responses
to escalated environmental pressure to reduce carbon emissions (Lee, 2012). Weinhofer and Hoffmann
(2010), as well as Okereke and Russel (2010), argue that larger organizations tend to undertake carbon
strategies with a broader scope because they have the resources to execute various carbon reduction
measures in parallel as well as more slack resources and better management systems. Further, firms that
engaged in a wide range of carbon reduction measures were already in a mature state of carbon
management when the regulatory pressure increased (Lee, 2012). Without radically changing processes or
products, these firms incrementally expanded their scope of the related activities over time (Cadez &
Czerny, 2016). This is in line with the notion of path dependency and myopic learning in the literature on
organizational learning (e.g. Levinthal and March, 1993). Organizations tend to continue following their
current path as long as it is not problematic. Therefore, early firms as compared to late ones are more
likely to have already engaged in carbon emissions reduction for a long time and to have an extensive
scope of many activities involved. As noted above, BP and Shell (Okereke & Russel, 2010) engaged in
internal emission trading schemes even before the first institutionally organized trading scheme affected
them. They were able to steadily accumulate the tools and knowledge necessary to reduce carbon
emissions because they engaged in these activities earlier than other competitors (Okereke & Russel,

2010).

15



Further, Gilli et al. (2014) argue that innovation is a crucial driver for environmental performance.
High complementarity between ‘eco-innovation’ and other techno-organizational activities would make it
more effective to cut carbon emissions. Similarly, having a high level of technical capabilities
(Gulbrandsen & Stengvist, 2013) or strong engagement in R&D (Dahlmann & Brammer, 2011) facilitates
specific innovative and investment solutions, thereby resulting in a sustainability-enhancing, early and
extensive response. Explaining the reasons for this response, the notion of pre-adaptation (Cattani, 2006)
is particularly useful. Pre-adaptation captures the importance of a firm’s prior experience that is
accumulated without anticipation of subsequent uses. Cattani (2006) found that preadapted firms that
consistently leveraged their prior experience achieved higher levels of performance than firms that did not
leverage that experience or did not have prior experience. Regarding organizational adaptation in carbon-
intensive industries, technological skills or investment in R&D that was initially not devoted for reducing
carbon emissions may turn out to be helpful in building and maintaining a strategic goal of becoming
more sustainable. This mechanism of pre-adaptation, in conjunction with path dependency, helps
understand why pursuing a goal of becoming more sustainable with an extensive scope is often associated

with the early timing of responses.

Individual-level reasons: Preferences and time perspective

Individual-level preferences have been shown to influence organizational adaptation substantially
(e.g. March, 1981). In the context of increased pressure to reduce carbon emissions, diverging time
perspectives based on risk preferences may play a role. Here, Weinhofer and Hoffmann (2010) argue that
some climate-related investments have a short-term impact, while most represent a longer-term solution.
Slawinski and Bansal (2012) argue that the organization’s long-term perspective drives such a response,
which mainly depends on its tolerance of risks. These firms tend to make more connections between the
past, present, and future. Referring to Jost et al. (2003), Slawinski and Bansal (2012) argue that firms with
a focused scope typically have linear time perspectives, which are often related to the socio-cognitive

motives such as uncertainty avoidance, low tolerance of ambiguity and the need for cognitive closure.
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They argue that firms with a focused scope tend to seek immediate solutions (Slawinski & Bansal, 2012)
—i.e., the late response on the timing dimension. In contrast, firms with a more extensive scope tend to
have a more cyclical time perspective and, by making more connections between the past, present, and
future, and they are often more willing to engage in several carbon-reducing activities simultaneously that

look relevant in the future.

Less-frequent Organizational Responses

In addition to the two organizational responses discussed so far, our analysis also identified three
relatively less-frequent organizational responses. They deviate from the two frequently observed
responses on one or two dimensions. Note that we could identify these distinct organizational responses

because we used the three dimensions rather than just one as in most prior studies.

Sustainability-enhancing, early and focused response. In this response, the focused scope is
maintained on purpose (Slawinski & Bansal, 2012). Slawinski and Bansal (2012) argue that the firms
exhibiting such a response tend to have very low risk tolerance. As noted above, their study builds on the
work of Jost et al. (2003) who found several socio-cognitive antecedents of the low risk tolerance. These
individual-level preferences seem to drive this response. They include uncertainty avoidance, intolerance
of ambiguity, and decreased openness to new experience. Having a low tolerance for uncertainty and
preferring to avoid risks is reflected in a linear time perspective focusing on the present. The focused
scope of activities helps firms mitigate risks by enabling them to control their environments. The self-
centric approach, without others involved, allows for more control and reduces the sense of uncertainty.
Keeping a focused scope, these firms want to remain very responsive and seek technology-based
solutions. Notably, Slawinski and Bansal (2012) show that being early is not necessarily associated with
an extensive scope, and a focused scope may also enhance responsiveness in the long run. This contradicts
the observation discussed above that early responses tend to involve a broad, extensive scope of activities
across departmental or organizational boundaries. Whereas most organizations tend to accumulate

resources and capabilities to reduce carbon emissions by expanding their organizational scope, some
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organizations stay focused to become more specialized in their current scope of technologies for reducing

carbon emissions (Slawinski & Bansal, 2012).

Sustainability-enhancing, late and focused response. To reduce carbon emissions, firms employing
this response exhibited tendencies such as preparing carbon inventory, setting emission targets or
preparing for policy changes. They adopted environmental management systems but have not necessarily
certified them through external authorities. Their aim was to reduce their GHG emissions in the long run.
These organizations are not usually the first movers but try to follow the leaders while maintaining a
stable financial situation (Jeswani et al., 2008). They do not make radical changes but innovate in an
incremental manner. Their response may be characterized by organizational-level reasons such as path
dependency and myopic learning as they become specialized in what has been successful (e.g. Levinthal
and March, 1993). Some of these firms, however, may gradually increase the scope of involved activities

over time (Backman et al., 2017; Kolk & Pinkse, 2005; Lee, 2012).

Sustainability-enhancing, late and extensive response. This is the least observed response as aiming
to become more sustainable with extensive range of activities involved is challenging when starting late.
We observe this response in the Spanish ceramic tile industry (Gabaldon-Estevan, Criado, & Monfort,
2014). Due to escalated regulatory pressure from the EU, the incumbents in this industry followed the
sustainability-enhancing goal. Without this strong institutional-level influence, they would not have been
concerned about carbon emissions for a long time, and only started to engage in reducing carbon
emissions as the regulatory pressure was rising. Unlike the responses with a focused scope, these firms
found that the only way to survive in the industry is reducing carbon emissions across a broad range of
activities and processes in their organization. They made changes to their production, promotion and
distribution processes, hoping for ’greener’ ceramic tiles. Their current products and processes did not
appear sustainable to them, and they were in a bad financial situation due to their current business model
losing competitiveness. As the behavioral theory of the firm predicts (Levinthal & March, 1981), their

perception of failure (i.e., performance below aspiration level) seemed to induce explorative, distant
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search. They did not seem to fear the risk of radical changes in a broad range of activities as they would
otherwise be unable to survive in the industry. Put differently, the heightened selection pressure drove
them away from an unsustainability-reducing response. This response is very rare and the other late

responses are associated with a focused scope and incremental changes.

The other three, theoretically possible responses were not observed in the cases we reviewed and
analyzed. This may be because of the factors and forces that drive the five responses discussed above,
which limits the observed heterogeneity in organizational responses to the increased environmental

pressure to reduce carbon emissions.

DISCUSSIONS AND OPPORTUNITIES FOR FUTURE RESEARCH

In the context of carbon emissions, this study aims to enhance our understanding of how organizations
respond to a common environmental change (i.e., increased pressure to reduce carbon emissions) and why
they respond differently, which is found to be limited and fragmented in the extant literature (Vergne &
Depeyre, 2016). To integrate the scattered observations of organizational response in the related literature,
and to provide a better conceptual base for future research, we developed a typology of three distinctive
dimensions, along which diverse organizational responses can be efficiently mapped out: goal (to become
more sustainable or to reduce unsustainability), timing (earlier or later than others), and scope (having
focused or extensive activities). This more fine-grained categorization, as compared to the uni-
dimensional one often used in prior studies, enables us to better map and compare organizational
responses, and helps enhance our understanding of different responses and the different reasons behind

them.

Firstly, the identified five distinctive responses of our typology suggest that the incumbents in
carbon-intensive industries have attempted to adapt to the heightened environmental pressure to reduce
carbon emissions in more diverse ways than has been empirically studied, and theoretically assumed, in

the related literature. Note, that we are only able to observe this heterogeneity of organizational responses,
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as we map them on the three dimensions we developed. This is important for the literature attempting to
identify and describe patterns in organizational adaptation in different contexts (Battard et al., 2017;
Eggers & Park, 2018; Vergne & Depeyre, 2016). Moreover, we contribute to the literature studying
performance implications of organizational responses in the context of corporate sustainability and carbon
emissions. The results of those studies, mainly differentiating organizational responses on a one-
dimensional continuum, are often mixed (Orlitzky, Schmidt, & Rynes, 2003). Future empirical research,
therefore, can build on our typology of organizational responses to study performance implications of
more diverse organizational responses. Future studies could particularly investigate the less common
organizational responses, which could not be observed through a uni-dimensional lens, by associating
them with the observed performance differentials. In doing so, one may come up with better theoretical
explanations of the observed correlations, and furthermore, reconcile conflicting empirical findings. In
studying the performance implications of certain organizational responses to the increased environmental
pressure to reduce carbon emissions, one may pay attention to the timing of moves (earlier or later than
others), conditional on the goal (to become more sustainable or to reduce unsustainability) or on the
scope (focused or extensive activities) of the responses. It would also be a promising direction for future
research to identify boundary conditions for different organizational responses: for example, when and
how do firms gain necessary experiences to pursue a strategic goal of becoming more sustainable, or why

do firms keep pursuing an unsustainability-reducing goal?

Secondly, in our review of the case firms, we found that their positions on the three dimensions tend
to be correlated so that the observed diversity of organizational responses is somehow limited. This
suggests that some organizational responses might be less likely to occur as well as the transformation
between organizational responses, which reveals interesting implications for research on organizational
adaptation in the context of carbon emissions (Hart, 1995; Kolk & Pinkse, 2005). Future studies may
benefit, as discussed above, from our finding that organizational responses in carbon-intensive industries

are more diverse than has been studied or assumed, but also should consider the flip side of the finding
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that the observed responses are less diverse than theoretically allowed as much as combinational

possibilities. To better understand why the incumbents adapt in different ways and how the performance
heterogeneity emerges and persists, it is crucial to consider such interdependence (e.g., complementarity
or internal fit) across the three dimensions of organizational response (Porter & Siggelkow, 2008) —e.qg.,

issues such as multicollinearity, endogeneity or omitted variables.

Thirdly, in the previous section, we reviewed and discussed the various reasons for the different
organizational responses at the institutional, organizational and individual level. We now take a broader
perspective to compare the different responses and the different reasons instead of looking at them
separately as done in the prior section. By relating our findings to the related research streams in the

literature, we also aim to provide theoretical implications and opportunities for future research.

From our review, we found the presence of strong survival or selection pressure as an important
reason why sustainability-enhancing, late and extensive response deviates from the unsustainability-
reducing, late and focused response. This is an interesting observation because the corporate
sustainability literature often claims that a lack of financial resources prevents firms from pursuing
sustainability (Jeswani et al., 2008; Lee, 2012). In the case of sustainability-enhancing, late and extensive
response, firms attempt to become more sustainable even though they are suffering from declining
revenue and profits due to increased selection pressure and uncertainty (Gabaldon-Estevan et al., 2014).
This possibility of more exploration under less slack has not yet been examined in the corporate
sustainability literature and offers a promising direction for future research. Taking an organizational
ecology perspective offers interesting insights to further analyze selection and survival pressure.
Population-level dynamics such as selection forces are seen as causes of heterogeneity in organizational
adaptation (Hannan and Freeman, 1984). As selection forces and processes favor reliability in
performance, which can be related to conforming to stakeholder requirements, conforming to them may
provide advantages for survival (Levinthal and Posen, 2007; Yi, Knudsen, and Becker, 2016).

Organizational adaptation and environmental selection, while initially emerged as two diverging
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perspectives, have reconciled as complementary perspectives over time (Levinthal, 1991). Taking this
integrative theoretical perspective will provide useful insights to advance our understanding of different

reasons for different organizational responses.

Another interesting observation came from studying the reasons behind the sustainability-enhancing,
late and focused response as compared to that behind unsustainability-reducing, late and focused
response. The literature suggests that if organizations have little experience with carbon reduction
measures (started late), they tend not to engage in reducing carbon emissions (Lee, 2012; Sprengel &
Busch, 2010). In contrast, the incumbents responding in a sustainability-enhancing, late and focused way,
who invested in R&D and gained technological experiences that were unrelated to reducing carbon
emissions, made use of those unrelated experiences and engaged in activities and measures to reduce
carbon emissions (Dahlmann & Brammer, 2011; Gulbrandsen & Stenqvist, 2013). Here, our comparative
analysis of the different reasons for the different responses shows that own experience — even if unrelated
to the reduction of carbon emissions — is more influential than others’ experience in directing
organizational responses and developing the necessary organizational capabilities. This finding is
interesting not only specifically in the context of carbon emissions management, but also more generally
to the field of organizational learning. The literature on organizational learning distinguishes between
experiential learning (from own experience) and vicarious learning (from others’ experience) (Huber,
1991; Levitt & March, 1988). Existing studies on organizational learning discuss when and what kind of
experience is helpful for the development of capabilities and organizational adaptation (Boh et al., 2007;
Haunschild & Sullivan, 2002; Hoang & Rothaermel, 2005). The context of carbon emissions management
offers an interesting arena to study the importance of both related and unrelated experience, since
unrelated experience may help in the development of the technological capabilities needed to reduce

carbon emissions.

Our third interesting observation was gained from examining the reasons for sustainability-

enhancing, early and focused response. In the reviewed contexts, individuals in organizations seem to
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have diverging views of what generates a competitive advantage (Okereke & Russel, 2010; Wahyuni &
Ratnatunga, 2015). While motivational factors such as economic incentives (Lee, 2015) or targets
(Jeswani et al., 2008) are relevant drivers, they do not fully explain the observed heterogeneity in
organizational responses. Interestingly, the prior studies on the case firms reviewed in this study do not
yet take cognitive factors into account. The social psychology literature (e.g. Tetlock and Levi, 1982)
suggests two main sources of differences in the attribution of causes (e.g. where the competitive
advantage comes from): motivational and cognitive factors. This can also be observed in the literature on
organizational routines, which distinguishes between cognitive and motivational truces of routines
(Nelson & Winter, 1982; Zbaracki & Bergen, 2010) and highlights the entanglement of motivational and
cognitive dimensions (Becker, Lazaric, Nelson, & Winter, 2005; Kaplan & Henderson, 2005; Lazaric,
2005). Studying the context of carbon emissions, we see great potential in disentangling motivational and
cognitive factors at the individual level, because the observed heterogeneity in the attribution of causation
(e.g. where the competitive advantage comes from) seems substantial. Moreover, as pointed out by
Kaplan and Henderson (2005) as a central problem in understanding organizational adaptation, it would
be fruitful to examine how cognitive and motivational factors interact with one another in driving

organizational responses and their consequences.

As discussed so far, mapping organizational responses along the three dimensions and clustering
their underlying reasons at the three levels enables us not only to compare similarities and differences
between them, but also to understand the interdependence of them. By relating them to the relevant
literature at a specific level (e.g., organizational ecology, organizational learning, and social psychology),
this study contributes to a better understanding of the sources and the persistence of heterogeneity in
incumbents’ adaptation to common environmental change, especially in carbon-intensive industries. This
is also conducive to advancing our understanding of different origins of competitive advantage (Gavetti,

Levinthal, and Ocasio, 2007; Rumelt, Schendel, and Teece, 1991).
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Figure 1 summarizes the main insights from our review on how incumbents in carbon-intensive
industries respond and why they respond differently. The points underlined highlight the opportunities for

future research that are discussed above.
< Insert Figure 1 about here >

Lastly, the scope of emissions is also an important issue in this stream of research. While the existing
studies are not always explicit about the scope of emissions, most companies may only have had
information on so-called scope 1 emissions that occur within the boundary of the organization. Future
studies may also examine the significance and implications of scope 2 and scope 3 emissions that occur
throughout the whole value chain of the organization (Downie & Stubbs, 2012; Kolk, Levy, & Pinkse,
2008). This becomes significant, for example, when firms follow the strategic goal of enhancing
sustainability in reducing carbon emissions but may at the same time outsource their activities related to
scope 2 or 3 emissions. In a similar vein, future studies building on this review may tackle the question of
how sustainable the overall engagement of organizations is that follow the strategic goal to become more
sustainable in their direct actions but tend to avoid transformational sustainability action in society. For
example, oil companies aiming to reduce direct carbon emissions may avoid transformational
sustainability action through extensive PR campaigns, funding of climate change denial (Supran &
Oreskes, 2017), greenwashing (Banerjee, lyer, & Kashyap, 2003), or corporate political lobbying (Wright
& Nyberg, 2015). To achieve sustainable development goals, these influences are of large importance. It
seems that only if the scope of organizational response is large enough to include these interactions in the
society, the organization may contribute to transformational sustainability action. Future studies may
address this idea by also highlighting a contradiction in organizational responses in different activities or

in spheres of influences.
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CONCLUSION

To integrate and deepen the understanding of how incumbents in carbon-intensive industries adapt to the
heightened environmental pressure to reduce carbon emissions, and why they respond differently, we
reviewed the related case firms explored in the literature. We widely searched for studies related to the
topic of the incumbent’s responses in carbon-intensive industries to the heightened pressure to reduce
carbon emissions. We are not aware of having neglected important studies in this field, but neither would
we claim that the reviewed cases are collectively exhaustive. Nevertheless, we were to develop generally
applicable dimensions that could be used to map and analyze organizational responses from other cases as

well.

Climate change is a pressing global, societal challenge that requires coordinated and collective
efforts of multiple actors (Howard-Grenville et al., 2014). Business organizations are often seen as too
reluctant to address these immense challenges in an appropriate way (Clément & Rivera, 2017;
Whiteman, Walker, & Perego, 2013). Based on the findings of previous studies, examining organizational
responses and the factors and forces driving them can add to the existing discussion on reasons for
becoming sustainable (Bansal & Roth, 2000; Hahn, Preuss, Pinkse, & Figge, 2014). Moreover, for
policymakers, it can be of major interest to learn more about factors and forces that lead to specific
organizational responses (Kondoh, 2009; Pulver, 2007; Temby, Sandall, Cooksey, & Hickey, 2017). This
study provides a relevant overview of existing knowledge on different reasons for different responses of

incumbents’ adaptation in carbon-intensive industries.
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Table 1. Organizational Responses in Prior Studies and the Three Dimensions

Firms / Group Study Goal Timing Scope
Beta Wahyuni & Ratnatunga (2015)
Norske Skog Gulbrandsen & Stengvist (2013)
Corus, BHP-Billiton,
Scottish Power, Centrica Okereke & Russel (2010)
Cluster 1 Backmann et al. (2017) ] .
— - begins having a fo-
sustainability S
Cluster of Compensators, Weinhofer & Hoffmann (2010) ers activities
Preservers
Indifferent Jeswani, et. al (2008)
Wait and See Lee (2012)
Minimalists, Reg. Shap-
ers, Pressure Manager Sprengel & Busch (2010)
Integrated Firm Slawinski & Bansal (2012)
Active, Emerger Jeswani, et. al (2008)
Emission Avoiders Sprengel & Busch (2010)
Alpha Wahyuni & Ratnatunga (2015)
SCA Gulbrandsen & Stengvist (2013) .
h beqi I having an ex-
BP and Shell Okereke & Russel (2010) to enhance egIns eartier | onsive scope
sustainability than others e
Cluster 3 Backmann et al. (2017) of activities
Vertical Explorer Kolk & Pinkse (2005)
All-Round Enhancer, All-
Round Explorer Lee (2012)
All-Rounder, Reducer,
Sub. Reducer, Sub. Com- | Weinhofer & Hoffmann (2010)
pensators
Cluster 2 Backmann et al. (2017)
Focused Firm Slawinski & Bansal (2012) )
. . having a fo-
Hor. Explorer, Int. Ex- to enhance begins earlier d f
plorer, Emer. Planner, Kolk & Pinkse (2005) sustainability than others cused Scope 0
Caut. Planner activities
Cautious Reducer, Prod.
Enhancer, Emer. Explorer Lee (2012)
. having a fo-
Beginner Jeswani, et. al (2008) to e!‘han.c.e begins later than cused scope of
sustainability others S
activities
. having an ex-
Ceramic tile industry Gabaldon-Estevan, et al. (2014) to ef‘han.c.e begins later than tensive scope
sustainability others of activities
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Table 2. Typology of Five Organizational Responses Observed in the Reviewed Case Studies

GOAL TIMING SCOPE
1 unsustainability-reducing late focused
2 sustainability-enhancing early extensive
3 sustainability-enhancing early focused
4 sustainability-enhancing late focused
5 sustainability-enhancing late extensive
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Figure 1. Typology of Organizational Response and the Reasons for Different Responses
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APPENDIX A. Criteria of Search for the Prior Studies Reviewed

In the process of searching for the prior studies to review, we started by searching at EBSCO — Business
Source Complete and analyzed the abstract, title and keywords. The table below shows the terms we used
to make up the search queries. A search query may consist of several terms that are connected either by
“OR” or “AND” depending on whether they are from one of the two columns (e.g., “Carbon” OR “Green-
house Gas”) or from both columns (e.g., “Carbon” AND “Organizational Change”). Then, we filtered the
results by the most important journals in the field of strategy and organization and for the context of sus-
tainability. Besides Organization & Environment, the selected journals include Organization Studies,
Business Strategy and the Environment, Business & Society, Strategic Management Journal, Academy of
Management Journal, Organization Science, Long range Planning. We selected the articles that are
closely related to organizational responses to the heightened pressure to reduce carbon emissions. In the
second step, we attempted to find connected studies through “backward citation search” by looking at
those cited in the studies we have selected.

Carbon-intensive industries Organizational responses
Carbon Organizational change*
Greenhouse Gas Organizational respons®
GHG Organizational adapt*
Emission* Corporate Strateg*
Sustainab*

Ecologic*

Climate change
Global warming
Cement

Pulp and Paper

Steel
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Response

APPENDIX B. Review and Analysis of the Related Case Firms in the Literature

Description of the organizational response along the three dimensions: goal, timing, and scope

Firms or
Groups

Study

Case(s) Studies

Sustainability-enhancing: invested in offsets, renewable energy projects with the goal to substantially reduce
carbon emissions

Early: have a long-term time perspective, which is reflected in a higher tolerance for short-term uncertainty, the
broad range of activities they are engaged in have been developed over a long period of time (especially since
1997, when the Kyoto Protocol negotiations took place)

Extensive: invested in a broad range of activities to reduce carbon emissions such as emission management,
carbon capture and storage, investing in offsets, renewable energy projects (wind, solar or biofuel) and
collaborated extensively across sectoral boundaries to find solutions

Integrated

Sustainability-enhancing: aiming to mitigate risks by purchasing offsets and modeling carbon prices, focus
especially on energy-efficiency technology

Early: quick and efficient in reducing carbon emissions; industry leaders in innovative technologies that reduce
energy consumption used economic models to forecast future developments and to inform their climate change-
related decisions

Focused: limited collaboration with stakeholder groups, no renewable energy projects (such as wind, biofuels or
solar), concentrate on a narrow range of activities and internal operations, searching for innovative solutions
especially in energy-efficiency technology

Focused

Slawinski
& Bansal
(2012)

Sustainability-enhancing: aims to be less carbon-intensive than the competition and to create a financial
advantage; has highly diversified power generation portfolio that includes traditional thermal inputs and renewable
sources (e.g. hydro, wind, landfill gas, and biomass)

Early: aims to build long-term shareholder value by reducing risks related to carbon pollution, Alpha can generate
competitive advantage by becoming less carbon-intensive, thus may go beyond any requirements from legislation,
the company is concerned about the consequences of climate change for almost 20 years, made the first large
investment to reduce carbon emissions in 2005

Extensive: Alpha includes carbon reduction measures as an integral part in its business strategy and uses two key
performance indicators that measure average carbon emission intensity of various assets; they follow different
approaches (e.g. carbon price mechanism, renewable energy target) to achieve their carbon-related goals

Alpha

Wahyuni &
Ratnatunga
(2015)
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Unsustainability-reducing: cannot generate competitive advantage through reduction of carbon emissions; try to
reduce competitive disadvantage by following what is required by law

Late: complying with what is required by law; large parts of its assets are regulated; Beta is an environmental
follower that has recently started to consider carbon issues in its business operations

Focused: fewer options to reduce carbon pollution from its services, in a sustainability report the impact of
climate change on the company is mentioned, there are no activities outlined to mitigate its carbon emissions, nor
were any company policies that specifically address the issue of climate change available in the public domain

Beta

Sustainability-enhancing: investing in and implementing carbon-lean actions, SCA made a group-wide
commitment to reduce carbon emissions from fossil fuels in relation to production levels

Early: aim to reduce emissions largely before the next EU ETS starts in 2020, to receive more favorable
allowances; announced their first goal on the group-wide commitment already in 2001, reinforced it in 2008 by
stating that they want to reduce carbon emission intensity by 2020

Extensive: sought to reduce emissions through new biomass-based energy solutions, formed a new business unit
(SCA energy) to coordinate different activities (bio-fuel and wind power)

SCA

Unsustainability-reducing: although the absolute carbon emissions were reduced, Norske Skog achieved this by
reducing total production (not by aiming to reduce carbon emissions); the decision was based on production
surplus not on a climate change concern; the industry standard is to have production-related targets

Late: Norwegian mills were only included in the EU ETS trading system in the second phase; by reducing total
production instead of becoming more efficient they may not be prepared properly for future regulations

Focused: reports on interaction with stakeholders and conducts studies in several mills; while SCA made large
investments in the reduction of energy use, Norske Skog has refrained from such investments as they did not see
long-term stability in the segment

Norske
Skog

Sustainability-enhancing: set the goal of reducing carbon emissions; is optimistic about the possible added value
of carbon-reducing investments, and thus made large investments

Early: internal schemes to trade emissions are developed (BP from 1998 to 2001 and Shell from 2000 to 2002 and
then participated in the UK emission reduction program); both before there was regulation

Extensive: engaged in a variety of different approaches, including making production processes more efficient,
finding new markets for their products and developing new technologies and products; especially carbon capture
and storage (CCS) technology gained significant market advantage while also reducing their carbon emissions;
also tried to cooperate with external entities (e.g. government)

BP and
Shell

Gulbrand-
sen &
Stenqvist,
(2013)

Okereke &
Russel,
(2010)
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Unsustainability-reducing: Corus, Scottish Power, BHP Billiton, and Centrica are limited by their reliance on the
inherently carbon-intensive legacy of fossil fuel energy production in their efforts to make production processes
more efficient; Corus was the most skeptical about the potential of value creation through climate actions that
reduce carbon emissions

Late: primary goal of expansion into new markets through slow development and phasing in of greener,
renewable technologies, but later than competitors — e.g. Centrica feared that the competition was ahead with the
implementation of renewables and may establish a competitive advantage; for Scottish Power the EU ETS was the
main regulation that moved them to get them involved in climate change prevention

Extensive: had a surplus of carbon allowances, only a few activities in carbon reduction; Scottish Power, Corus
and BHP Billiton all reported being actively engaged with relevant government departments

Other
four firms

Sustainability-enhancing: making production more efficient and sustainable, even beyond legal requirements, or
shifting production, procurement and marketing towards lower-carbon products and processes are seen as the only
way that will guarantee survival in the long run

Late: production capacity increased rapidly since the 1990s, with rising carbon emissions; only due to EU ETS
regulation, ceramic tile firms started to reduce carbon emissions relatively late with no prior experience
Integrated: engaged in several different areas: production, promotion and distribution of ‘green’ ceramic tiles,
which require search for alternatives far from their status quo, radical changes in different parts of the firm; idea of
cooperation within the sector (e.g. to form an umbrella organization capable of producing ecological innovations
that would help differentiate the sector from its competition)

Ceramic
Tile in-
dustry

Gabaldén-
Estevan, et
al., (2014)

Sustainability-enhancing: follow the goal of effectively reducing carbon emissions; reporting and controlling of
internal carbon emissions has caught the attention of senior management and reflects the high-level relevance of
climate change issues

Early: invested in governance and information management; technology-related investments reduce the
company’s carbon footprint relatively early, which makes them a forerunner in the field

Extensive: used *greener’ inputs produced by other firms or made non-reversible investments to generate
’greener’ outcomes, modify existing products and introduce new ones

Cluster 3

Backman,
et al.
(2017)
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Sustainability-enhancing: attempt to reduce the firm’s carbon emissions by investing in process improvements
Early: well developed carbon management: the firm has a general understanding of its carbon emissions through
the development of internal controlling measures, yet lacks accounting details on how exactly these impact its
value chain; also started to introduce company-wide carbon reduction targets; did not start as early as Cluster 3,
but do not lag as much behind as Cluster 1

Focused: made investments especially in systems for measuring and managing carbon emissions, but mainly rely
on purchasing low-carbon inputs from outside suppliers to reduce their carbon emissions; could enhance the scope
of their activities by reducing carbon emissions internally

Cluster 2

Unsustainability-reducing: reducing carbon emissions was not a strategic priority, Cluster 1 firms only
completed the minimal legal reporting; internal reporting and controlling of carbon emissions are not relevant at
the senior governance levels of the firm, where the strategic direction and resource allocation are decided

Late: lagging behind, minimal legal reporting; no incentives for decision-makers to reduce carbon emissions and
achieve energy efficiency; have neither targets for the reduction of their carbon footprint nor internal capabilities
to audit carbon reductions

Focused: they purchase inputs from suppliers that are active in carbon reduction, beyond that no changes in their
internal routines; do not develop new products — no incentives, no widespread involvement within the firm

Cluster 1

Large Dataset Analysis

Sustainability-enhancing: saw an opportunity for the development of energy-efficient products and dialogue with
suppliers to decrease carbon emissions; business model reliant on natural resources and mostly agricultural inputs,
thus vulnerable to extreme weather events like floods and long-term drought,

Early: regardless of any regulation, these companies saw upstream and downstream potential to reduce carbon
emissions and already improved their products for their customers; encouraged their suppliers to adopt
environmental standards and considered collaborating with them

Extensive: different improvements at the same time: strategic alliance or similar forms of collaboration with other
companies; reducing carbon emissions along the value chain, but also in own activities such as product
development

Vertical
Explorer

Sustainability-enhancing: takes action to reduce carbon emissions and become more sustainable in the future;
Stora Enso, a Finnish paper producer, used try to enter new markets by using by-products of initial production and
low-carbon electricity for own energy production (also sold externally), and developed energy-saving equipment
Early: started relatively early — e.g. Nippon steel introduced energy-efficient technologies into its production
processes relatively early on; these companies are well prepared for carbon reduction in the coming years, not
everything realized yet, but have concrete plans

Horizontal,
Internal
Explorer,
Cautious
Emergent
Planner

Kolk &
Pinkse
(2005)

37



Focused: their activities are of a focused scope, both internally and externally — e.g. FirstEnergy expands natural gas
capacity but does not see realistic ways of reducing carbon emissions from coal-fired plants, so actions still focused
on expanding other market options; BMS, a pharmaceutical company, has set detailed targets, but has no structured
system to follow up on these goals

Unsustainability-reducing: only compensate for carbon emissions which leaves the company’s technology
unchanged; they trade certified carbon emissions reductions (either by themselves or as an intermediary);
Late: started emissions trading as external pressure increased; compensation for carbon emissions is not enough to | Emission
prepare for the future but did not change processes or products Trader
Focused: trading carbon emissions as the only approach — e.g. Mitsubishi Corporation, a Japanese trading
company, focused on emissions trading

Sustainability-enhancing: aim to reduce carbon emission or even become independent of it; e.g. EVN, an
electricity producer that reduces carbon emissions from its carbon-based power plants through efficiency

enhancements and co-firing biomass; EVN works towards carbon independence through investment in its wind All-
e - Rounder
and hydropower facilities and additionally purchases EU ETS allowances.
. . ; - L Reducer
Early: aim to become independent of carbon — e.g., Xcel energy who built a large solar facility station is ahead of .

S o - . > . Substitu-
other companies in their field with the commitment to carbon independence, seem well prepared for any kind of .

. tlng Re- Weinhof
future regulation ducer einhofer
Extensive: conducts a broad range of activities (with multiple goals or time horizons) —e.g., EVN compensates & Hoff-
and reduces carbon emissions in the short run while pursuing carbon independence in the long run mann

(2010)
Unsustainability-reducing: focus on compensation rather than reduction of carbon emissions through allowances .
AR . X . ; (Substi-
for or participation in offsetting projects (e.g. PowerTree and UtiliTree that plant trees as carbon sinks) .
R LA . . tuting)
Late: with these activities firms in this cluster did not yet really start to adapt to the consequences of climate Compen-
change and are not well prepared in case of stronger regulation, they do not mention any plans for the future satgr
Focused: in the Carbon Disclosure Project reports very few activities are outlined; focused mainly on one area of '
. . . Preservers
carbon compensation such as offsetting projects
Sustainability-enhancing: reduce carbon emissions by partially switching to renewable energy sources instead of
fossil fuels
Proactive: have an extensive environmental management system; prepared carbon inventories, conducted energy Jeswani et

assessments and identified improvement opportunities relatively early on Active

o . AR . . al. (2008)
Extensive: adapted products and materials to lower carbon emissions in operational processes, reduce fossil fuel
consumption by partially switching to renewables; integrate external stakeholders (e.g., regulatory bodies, industry
associations, suppliers and research companies) and voluntary programs into their efforts
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Sustainability-enhancing: aim for energy efficiency and to reduce carbon emissions in the long-run
Proactive: do not pioneer own approaches but try to follow the example of companies that have successfully
implemented carbon reduction measures

Focused: no company-wide management system, but have not necessarily used external certificates, know how to Emerger
reduce energy consumption but take only limited action, e.g. setting carbon emission targets and benchmarking of
their emissions they want to do more in the future, yet not many measures to actually reduce emissions
Sustainability-enhancing: aim for energy efficiency and to reduce carbon emissions in the long-run
Reactive: most environmental and energy management activities in early stages
Focused: no company-wide management system; only activities to reduce the company’s internal carbon Beginner
emissions, e.g. encouraging employees to reduce carbon emissions, and focusing on energy-efficiency projects
with low cost but relatively high impact
Unsustainability-reducing: unconcerned about environmental issues and regulations; lack awareness about
environmental issues and climate change impacts; few activities and no target to reduce carbon emissions
Reactive: few measures taken to reduce carbon emissions, e.g. monitoring, preparing inventory of carbon Indiffer-
emissions, etc. ent
Focused: no external activities, only some internal activities to increase energy efficiency, mainly motivated by
cost savings
Sustainability-enhancing: focus on keeping and expanding their position rather than enter new markets; very
strategic in addressing the challenges posed by climate change
C . . . . ) . All-Round
Proactive: already implemented a relatively high level of reduction measures; keep a close eye on climate change Enhancer
issues to predict how they may influence their business; made preparations for the future with well developed and Al Round
implemented plans; achieved a high level of maturity in implementing organizational change Exolorer
Extensive: high scores on carbon-related activities such as the commitment to reduce emissions, improve P
; . . : Emergent
products/processes, and develop new markets/businesses; Emergent Explorer mostly focusing on business Lee (2012)
R . Explorer
development and external activities; integrated reward and performance systems of carbon-related issues
Sustainability-enhancing: aim to reduce carbon emissions and become more energy efficient; improve products .

) . . Cautious
and/or processes; develop products that are less carbon-intensive Reducer
Proactive: managing carbon emissions on a moderate level, such as carbon emissions reduction and process Product
improvement; started by setting goals and implementing measures to reduce carbon in some production processes; Enhancer

acquired labels or certificates for their products before it was required
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Focused: focus on carbon emissions reduction and process management, especially in production, or on the
activities related to a single product

Unsustainability-reducing: little concern for climate change issues; have difficulties developing and
implementing activities to reduce carbon emissions, often because they do not have sufficient awareness and

expertise Wait and

Reactive: did not seriously consider climate change issues, even though the business model is energy-intensive See

Focused: low level of activities related to carbon management; not involved in external relations to reduce carbon

emissions

Sustainability-enhancing: aim to become independent of carbon while reducing carbon emissions; reduce

production of carbon-intensive products; have set targets for carbon emissions reduction based on carbon intensity

measures; reducing carbon emissions has high priority for management

Proactive: go further than only increasing carbon efficiency; given the high intensity of carbon emissions a bold Emission

move was needed Avoiders

Extensive: high overall levels of carbon emissions-reducing activities; took various measures and engaged with

stakeholders by informing them of their efforts to reduce carbon emissions; aim to produce and sell less carbon-

intensive products; activities to increase independence from carbon emissions Sprengel &
Busch

Unsustainability-reducing: a minimum level of response; no strategic goals to substantially reduce or become (2010)

independent of carbon emissions in the long run; mostly not orientated on carbon intensity measures; no reduction | Minimal-

of the production of carbon-intensive products ists,

Reactive: low stakeholder pressure or firms are trying to reduce it, so no proactive engagement in reducing carbon Regul.

emissions; Pressure Managers tried to explore new markets with lower stakeholder pressure instead of reducing Shapers,

carbon emissions; likely to be strongly affected by carbon-related regulations in the future Pressure

Focused: activities, if any, to engage with stakeholders, such as engagement in the political process in order to Managers

influence possible future regulations (especially the regulation shapers)
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