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ABSTRACT

This article describes a practice-based framework for analysing how development efforts to
improve energy efficiency in operations interact with corporate-level strategies for sustain-
ability, as well as operations strategies, and whether they in fact improve energy efficiency in
operations at the various organisational levels of the company. To develop the framework,
a qualitative study following a multiple interview approach was conducted. Based on an
analysis of such efforts at three companies, this article suggests that improving energy
efficiency in operations is a dynamic process and involves interactions between the competing
logics of actors. The findings reveal that development efforts to improve energy efficiency in
operations, though varying in origin, can usually be attributed to the motivations of the actors
initiating them. Therefore, this article proposes that any improvement in energy efficiency in
operations is determined by the cumulative effect of interactions between competing logics of
actors who are officially accountable for or personally interested in improving energy efficiency
in their companies. By extension, by engaging different actors in contributing to continually
achieving improvement, the process of improving energy efficiency in operations can be

regarded as a context for sustainability-as-practice.

Introduction

In recent decades, due to tremendous political, techno-
logical, economic, and societal changes brought about
by recognising the challenges of sustainable develop-
ment, companies in the manufacturing and processing
industries have integrated objectives for sustainability
into their corporate strategies. In turn, a great deal of
research has leveraged strategic management theories
to explain the phenomenon (Engert, Rauter, and
Baumgartner 2016). Integrating sustainability into stra-
tegic management has offered an approach for con-
fronting environmental and social challenges, one that
involves formulating and implementing sustainability-
oriented strategies. However, despite the clear emphasis
on sustainability-oriented objectives in corporate-level
strategies, that is sustainability-oriented strategy formu-
lation, a gap remains in knowledge about the real-world
implementation and actualisation of sustainability-
oriented strategies in practice (Engert, Rauter, and
Baumgartner 2016). As shown in the literature, research
to date has chiefly produced theoretical models focus-
ing on factors of the successful top-down implementa-
tion of such strategies (Engert, Rauter, and Baumgartner
2016) and assumed that sustainability-oriented strate-
gies are developed and pursued in a planned, deliberate
way (Neugebauer, Figge, and Hahn 2016; Luederitz et al.
2021). According to Kiesnere and Baumgartner (2019),
companies nevertheless struggle to advance from top-
down sustainability management activities towards

more inclusive approaches (i.e., involving different orga-
nisational units) for achieving sustainability-oriented
objectives. While such companies have recognised the
need ‘to know how to approach the barriers to actions
against climate change, and how solutions get imple-
mented’ (Accenture Strategy and United Nations Global
Compact, 2019), studies to date have failed to address
that need (Lopes de Sousa Jabbour et al. 2020).
Furthermore, the current body of knowledge lacks an
empirical understanding of implementing sustainabil-
ity-oriented strategies in general (Klettner, Clarke, and
Boersma 2014) and in companies’ operations in particu-
lar (Hong et al. 2019). Consequently, companies still
struggle to actualise sustainability for core organisa-
tional activities (Brandi and Thomassen 2020), and, as
a result, ‘a significant gap remains between corporate
sustainability aspirations and action’ (Corbett, Webster,
and Jenkin 2018, 262).

The non-actualisation of sustainability-oriented
strategies at the different organisational levels of
companies, especially ones seeking to better contri-
bute to achieving sustainability-oriented objectives
(Kiesnere and Baumgartner 2019), requires research
on ‘the processes of sustainability in a practice con-
text that includes a more holistic and integrative
approach’ (Brandi and Thomassen 2020, 213). At the
same time, though the literature recognises sustain-
ability’s impact on companies’ performance and on
factors of sustainability emanating from institutional
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and organisational levels, that is, sustainability-as-
performance (Wesselink 2015), it needs to shift
towards approaches that view sustainability-as-
practice (Silva and Figueiredo 2017) and focus on
how practitioners perform their daily activities. To
close those gaps in the literature, as Silva and
Figueiredo (2020) have proposed, researchers can
apply the findings of problem-driven studies (e.g.,
Wickert 2021) on the phenomenon of sustainability-
as-practice using practice-based theories. Doing so
would also respond to Williams and Whiteman’s
(2021) call for academic research on sustainability
that focuses on ways of impacting practice instead
of developing new theories. To that purpose,
approaches for exploratory qualitative propositional
research are needed, especially ones that can address
the untapped dimensions of sustainability and inform
analysis and interpretations (Touboulic 2015). For
example, Elkington (2018) has proposed abandoning
the triple-bottom-line perspective (Elkington 2018) in
favour of an interorganisational perspective that
prioritises meeting sustainable development goals in
small, micro, and/or local practices as a means to
mitigate challenges of sustainable development
(Touboulic, Matthews, and Marques 2018; Silva and
Figueiredo 2020).

The applicability of a sustainability-as-practice
approach in relation to this article’s focus is twofold.
On the one hand, the article focuses on improving
energy efficiency in operations as a sustainability-
oriented strategy for companies and as a means to
cultivate an interorganisational focus on the chal-
lenges of sustainable development. As an environmen-
tal practice, energy management, known to be
a determining factor of managers’ environmental sus-
tainability concerns (Yacob, Wong, and Khor 2019), has
long received attention in operations, particularly in
relation to reducing the consumption of resources in
operations processes (Koh et al. 2016). Therefore, with
reference to Directive 2012/27/EU on energy efficiency,
improving the energy efficiency of operations can con-
tribute to meeting Sustainable Development Goal 7
(i.e., affordable, clean energy) as well as Sustainable
Development Goal 12 (i.e., responsible consumption
and production) (Directive 2012/27/EU on energy effi-
ciency). Thus, focusing on improving the energy effi-
ciency of operations can support interorganisational
attention towards facing the challenges of sustainable
development, because the achievement of each goal is
in itself the partial achievement of sustainability (Silva
and Figueiredo 2020). However, even if energy effi-
ciency is embraced as a legitimate sustainability-
oriented objective, it needs to be studied in relation
to other sustainability-oriented corporate-level strate-
gies, as well as operations strategies, to identify how
operations can be convinced to pursue its
actualisation.

On the other hand, when energy is conceived as
a unit of resource consumption, the energy efficiency
of operations can be improved as a result of not only
operations decisions regarding core operations pro-
cesses (e.g., production) and/or support processes
(e.g., lighting and heating) but also strategic actions
and decisions related to resource allocation, including
about investment (Schulze et al. 2016). Therefore,
improving energy efficiency in operations is
a continual process that embraces human resources
and material elements (Schatzki 2012) and is exposed
to unique horizontal and vertical intraorganizational
influences. In that light, improving energy efficiency
in operations can be understood not only as a process
involving a set of activities intended to achieve
a company'’s sustainability-oriented objective (i.e.,
development efforts) but also as a context for sustain-
ability-as-practice that engage different actors in con-
tributing to continual improvement.

Along those lines, the purpose of this article is to
provide a practice-based framework for analysing
how development-focused efforts to improve
energy efficiency in operations interact with existing
corporate-level strategies for sustainability, as well
as operations strategies, and whether they in fact
improve energy efficiency in operations at the var-
ious organisational levels of the company. Following
a qualitative, multiple-interview approach, the study
presented here was conducted to develop an
understanding of real-life events from the view-
points of key actors. It thus sought to answer the
following research question: how do development
efforts improve energy efficiency in operations at
the various organisational levels? To answer that
question, the study examined the efforts of top
management to improve energy efficiency in opera-
tions, as illustrated by their decisions and actions, as
well as the reported ‘doings and sayings’ (Schatzki
2012) of operations employees in their daily work.
Drawn from empirical data from the two hierarchal
levels of top management and operations within
three companies, the study’s findings broaden the
traditional top-down viewpoint and the ‘formulate-
then-implement’ approach, namely by comparing
‘specific ways of seeing and experiencing’ (Flick
2018, 318). In turn, the study has answered the
call for cross-level research that links individual
behaviour and internal processes with sustainability
as an organisational-level phenomenon (Williams
et al. 2021). The study also facilitated a description
of the process of improving energy efficiency in
operations by providing guidelines on where and
how to identify the activities of individuals involved
in development efforts for sustainability-oriented
processes and operations strategy. Applying the-
ories of practice as a theoretical lens, the article
offers empirical evidence and an in-depth



description of how different actors understand the
practical process of improving energy efficiency in
operations, as expressed in their activities, and how
the activities involved are ordered (Schatzki 2012).

Based on an analysis of such efforts at three com-
panies, this article suggests that improving energy
efficiency in operations is a dynamic process and
involves interactions between the competing logics
of actors who are officially accountable for or person-
ally interested in improving energy efficiency at their
companies. The findings reveal that development
efforts to improve energy efficiency in operations,
though varying in origin, can usually be attributed
to the motivations of the actors initiating them, moti-
vations that can differ and even conflict with each
other. Top management considers improving energy
efficiency in operations to be the ad hoc responsibility
of a centralised support function, developed explicitly
in light of corporate-level sustainability-oriented
objectives, as a means to reduce costs by following
a top-down approach. By contrast, operations
employees consider development efforts to improve
energy efficiency in operations to include initiatives
integrated into daily operational improvements,
alongside other operations performance objectives.
Although those development efforts are differen-
tiated from sustainability-oriented objectives and do
not derive from the formulated corporate-level sus-
tainability-oriented strategy, they can ultimately influ-
ence it. Organizational structure and managerial
intentions (e.g., accountability arrangements and
capital investment decision-making) can not only pro-
mote the successful deployment of development
efforts to improve energy efficiency in operations
but also ensure practices of sustainability by enabling
a dynamic, participatory process in which improve-
ment is continually achieved. In view of those results,
this article argues that one way of practicing sustain-
ability is by improving the energy efficiency of opera-
tions as the result of a dynamic, participatory process
exposed to the influences of horizontal and vertical
inter- and intraorganizational units.

Theoretical background

The strategy process: strategic intentions and
beyond

Scholars have characterised operations strategy as
a vehicle capable of aligning a company’s operations
resources with its external environment (Slack and
Lewis 2011), typically by prioritising the achievement
of operations objectives that represent corporate-level
objectives and strategic intent (McCardle, Rousseau,
and Krumwiede 2019) and by assuring internal consis-
tency in strategic decisions and practices in operations
(Szasz and Demeter 2014). From that perspective,
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a useful way to study the actualisation of sustainability-
oriented objectives is to examine the integration of
sustainability-oriented strategies into operations stra-
tegies, in an effort to create internal and external con-
sistency as proposed by Skinner (1969). Yet, instead of
the traditional division of operations strategy dimen-
sions into competitive priorities and decision cate-
gories, the division of operations strategy content
focusing on organisational levels proposed by Edh
Mirzaei, Fredriksson, and Winroth (2016) allows better
addressing the strategic role of operations. According
to Edh Mirzaei, Fredriksson, and Winroth (2016), per-
formance objectives for operations strategy can be
structured at the intraorganizational group level (i.e.,
quality, information and process technology) that
operations employees have daily contact with, the
interorganisational group level (i.e., delivery and flex-
ibility) that relate to suppliers and customers but
remain connected to operations employees’ work
environment, and the intraorganizational level above
the group level (i.e., cost, human resource systems, and
organisational aspects) that affect strategic decisions.
While examination of trade-offs and synergies of
operations strategies and decisions across multiple
dimensions of value related to the challenges of sus-
tainable development has been studied, more practi-
cal research is needed to help managers to overcome
trade-offs (Samson and Kalchschmidt 2019).

The literature on strategy, including corporate sus-
tainability-oriented strategy and operations strategy,
agrees that strategies are developed as a blend of
planned and emergent strategies (Neugebauer,
Figge, and Hahn 2016) that is constantly shifting and
involves activities distributed among multiple practi-
tioners (Jarzabkowski, Dowell, and Berchicci 2021).
Even so, studies have most often been concerned
with deliberate sustainability-oriented strategies
(Neugebauer, Figge, and Hahn 2016) pursued by top
management. Although some studies have examined
the actualisation of sustainability-oriented strategies
(e.g., Egels-Zandén and Rosén 2015; Linneberg,
Madsen, and Nielsen 2019), the lack of focus on the
practitioners who carry strategies out has created
another gap in the literature, one in which the emer-
gent aspects of sustainability-oriented strategies are
rarely considered. For decades, research has likewise
taken a top-down perspective, one assuming that
action plans result directly from operations emphasis-
ing for competitive priorities derived from business
strategies and planned by top management (Kim,
Sting, and Loch 2014) and that thus rely on normative
conceptualisations (Kiridena, Hasan, and Kerr 2009;
Adamides 2015). In particular, research on operations
strategy has conceptualised the relationship between
strategic decision-making and operations resources as
unilateral (Edh Mirzaei, Fredriksson, and Winroth 2016).
More recently, researchers in the field have adopted
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a relatively dynamic view on strategy formation, one
that focuses on people, practices, and dynamics within
them instead of the mentioned ‘formulate-then-
implement’ paradigm (Kim, Sting, and Loch 2014; Edh
Mirzaei, Fredriksson, and Winroth 2016). Nevertheless,
few have sought to provide more holistic, alternative
perspectives on the iterative strategy formation pro-
cess (e.g., Kiridena, Hasan, and Kerr 2009; Kim, Sting,
and Loch 2014; Adamides and Adamides 2015; Edh
Mirzaei, Fredriksson, and Winroth 2016). In response,
researchers have called for more studies on the strate-
gic role of operations and its contributions to overall
organisational effectiveness as a result of using sus-
tainability as a resource while achieving economic
profitability (Samson and Kalchschmidt 2019).
Responding to that call requires eliminating the
assumption that operations strategy is a response to
corporate objectives communicated and integrated
with other functional strategies to achieve strategic
fit with corporate-level strategy (Hayes and
Wheelwright 1984).

Integration of sustainability in operations

Sustainability has come to occupy a distinct position in
operations management. Scholars have long empha-
sised the environmental challenges that companies
face and examined how solutions to those challenges
can be integrated into companies’ corporate strategies
(e.g., Bansal and Roth 2000; Sharma 2000; Albino,
Balice, and Dangelico 2009). On top of that, researchers
have also integrated principles of environmental man-
agement into decision-making processes about con-
verting resources into products (e.g., Gupta and
Sharma 1996; Angell and Klassen 1999). The literature
regarding sustainability in operations management is,
however, diverse in scope, ranging from the corporate
level (e.g., Naor et al. 2015) to internal operations (e.g.,
Walker et al. 2014). It also encompasses work on inter-
nal practices such as product design and manufactur-
ing processes (e.g., Abdul-Rashid et al. 2017),
sustainable production and consumption (Roy and
Singh 2017), and systems encapsulating entire supply
chains (e.g., Koh et al. 2016). Adjacent literature also
includes studies on sustainability in relation to supply
chains (Fritz and Silva 2018) and end-of-life manage-
ment in relation to recycling and materials recovery
(e.g., Abdul-Rashid et al. 2017). The literature on cor-
porations’ strategic responses to climate change is
similarly extensive (Paul, Lang, and Baumgartner
2017) and includes studies addressing the role of sus-
tainability control tools to integrate sustainability into
corporate strategies (Ligonie 2021). Yet, ‘definitions of
sustainability tend to be vague and often instrumental
to the business-centric view of the interaction between
organizations and the environment’ (Jarzabkowski,
Dowell, and Berchicci 2021, 229).

To date, research on sustainability in operations in
particular has primarily focused on the relationship
between environmental management and operations
strategy (e.g., Rusinko 2007), the impact of sustainabil-
ity management on companies’ performance (e.g.,
Abdul-Rashid et al. 2017), or factors affecting or enhan-
cing sustainability emanating from the institutional
and organisational levels (Wesselink et al. 2015). In
that particular context, operations strategy as
a vehicle for translating corporate objectives and inte-
grating competitive priorities, performance objectives,
and action plans has described sustainability as a new
phenomenon and even a new competitive priority
(Gunasekaran and Spalanzani 2012). Of course, envir-
onmental protection has also long been regarded as
a competitive priority as well as for operations capabil-
ity (Angell and Klassen 1999; De Burgos Jiménez and
Lorente 2001; Avella, Vazquez-Bustelo, and Fernandez
2011). Despite those inroads, the literature on the topic
demonstrates a lack of knowledge about how sustain-
ability manifests within organisations (Williams et al.
2021) and in their operations in particular (Hong et al.
2019). Building on Williams et al. (2021) to understand
those who purposefully enact sustainability within
organisations have enabled sustainability as occurring
in the social-symbolic realm, this study contributes to
a better understanding the sustainability work in the
context of operations. Moreover, drawn from empirical
data from the two hierarchal levels of top manage-
ment and operations, this study elaborated on simila-
rities and differences in ‘sustainability work’ of different
‘sustainability agents’ (Williams et al. 2021).

Sustainability as practice: improving energy
efficiency in operations

The stream of research applying theories of practice
has made practice-based approaches mainstream in
literature on management and literature on sustain-
ability (Silva and Figueiredo 2017). In the former, prac-
tice-based studies have been used ‘for investigating
and theorizing aspects of management and organiza-
tional practice in a more informed way, and, thus,
provide more accurate accounts of the logic of prac-
tice’ (Sandberg and Tsoukas 2015, 188). Research
adopting practice-based approaches to examine var-
ious phenomena in which activities become ordered
and explained around how the phenomena are under-
stood (Sandberg and Dall’Alba 2009) can be found in
the literature on strategy (e.g., Jarzabkowski et al.
2013) as well as the literature on organisational learn-
ing (e.g., Brandi and Thomassen 2020). Previous studies
in operations management and operations strategy
that have adopted practice-based approaches signal
growing attention to operations strategy as a practice,
as justified by its dynamic association with corporate
and business strategy (Adamides and Adamides 2015).



Addressing sustainability, Egels-Zandén and Rosén
(2015) have applied practice theory in light of literature
on strategy as practice to examine how sustainability
strategies should be formed in contrast to how they
are formed in practice. As a result, they identified four
types of strategic activities that contribute to sustain-
ability strategies, with particular focus on micro-
processes that constitute day-to day strategy making.
More recently, Silva and Figueiredo (2020) have
applied a practice-based approach to analyse empirical
data and, for their part, identified five practices of
sustainability along supply chains: cooperating, under-
standing, deeming, improving, and changing the logic.
In another study, Ligonie (2021) offers a practice-based
perspective showing how actors have enacted sustain-
ability control tools through reassembling, expanding
or rippling. In other work, Figueiredo et al. (2020)
applied a practice-based approach in the context of
organisational learning to analyse change towards sus-
tainable consumption in the workplace, while Brandi
and Thomassen (2020) have outlined a conceptual
model for organisational learning and corporate entre-
preneurship that promote sustainability practices
within organisations.

As mentioned in the introduction, whereas the tri-
ple-bottom-line perspective makes putting the con-
cept of sustainability into action difficult, practice-
based approaches focusing on the accomplishment
of goals can afford a more concrete view on ways to
practice sustainability and allow an orientation
towards actions able to contribute to the sustainability
performance of organisations (Silva and Figueiredo
2021) and enable sustainability. Given all of the energy
used in the manufacturing and processing industries,
chiefly the use of electricity and biofuels, to run opera-
tions processes, improving energy efficiency is a crucial
step in the transition towards sustainable develop-
ment in operations. However, the chief targets of the
literature on energy efficiency in operations have thus
far been innovations and technology, especially infor-
mation and communication technology, that can
reduce energy as a resource used in operations pro-
cesses (Koh et al. 2016) or help to identify new sources
of energy in order to reduce the carbon footprint of
operations (Garetti and Taisch 2012). More specifically,
research on energy management in production has
often pinpointed energy efficiency as a key criterion
in strategic decision-making about sourcing and loca-
tion (Rudberg, Waldemarsson, and Lidestam 2013) and
in considering energy efficiency in production plan-
ning and control to optimise operations processes
(May et al. 2017). Barriers to and drivers of the adoption
of energy management practice have also been inves-
tigated (Brunke, Johansson, and Thollander 2014;
Johansson and Thollander 2018), while other streams
of literature have focused on technical and technolo-
gical approaches to improving energy efficiency in
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production (Anderson and Newell 2004; Thollander,
Danestig, and Rohdin 2007). Notwithstanding the con-
tribution of previous research and the importance of
technological solutions and equipment that promote
eco-efficiency, the large, untapped potential for further
improving energy efficiency (Schulze et al. 2016) calls
for more studies on the process of improving energy
efficiency in operations. That process entails various
actors who execute various actions linked in certain
ways over time, all of which influence and are influ-
enced by sustainability-oriented and operations stra-
tegies in the company. Therefore, studying the process
of improving energy efficiency in operations according
to the ‘doings and sayings’ (Schatzki 2012) in opera-
tions, particularly the activities and interactions that
occur therein, complements the nature of practice as
a recurring pattern of actions that collectively create
a nexus among practitioners and can contribute to
practice-based studies.

Method

The study aimed to empirically investigate how devel-
opment efforts to improve energy efficiency in opera-
tions interact with existing corporate-level strategies
for sustainability, as well as operations strategies, and
whether they in fact improve energy efficiency in
operations at the various organisational levels of the
company. To facilitate a profound understanding of
the real-world problem under study, the research
entailed the in-depth analysis of empirical data follow-
ing the methodology of qualitative multiple interview
study (Flick 2018). That method was deemed applic-
able because knowledge and experiences are impor-
tant factors for understanding and describing the big
picture of how companies translate strategic objec-
tives for improving energy efficiency into practice in
their operations, principally by engaging in the process
of improving energy efficiency. The method was also
deemed applicable because it can allow understand-
ing how the practice of improving energy efficiency
within operations informs companies’ strategies (Flick
2018). Improving energy efficiency, as defined according
to European Union directives, refers to an increase in
energy efficiency as a construct as a result of techno-
logical, behavioural, and/or economic changes.
Therefore, for the study’s purpose, development
efforts to improve energy efficiency in operations, as
illustrated by decisions and actions as well as the
mentioned ‘doings and sayings’, were chosen as
empirically observable entities.

Sampling

The phenomenon under study is an emerging, argu-
ably nascent, one in which best practices remain
unknown. For that reason, semi-structured interviews
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Table 1. Characteristics of the sampled companies.

Alpha Beta Gamma
Number of employees worldwide 26,000 12,900 105,000
Revenue in 2020 EUR 8.553 million EUR 213 million EUR 33.956 million

Industry
Products of plants whose employees were interviewed

Processing

Renewable materials

Manufacturing
Water infrastructure, pumps, and mixers

Manufacturing
Automotive

and site visits were considered to be most relevant
methods of data collection, because they allow greater
proximity than surveys to the practices being investi-
gated. Moreover, to allow a breadth of data according
to replication logic (Edmondson and McManus 2007),
three companies were studied. In total, 14 individuals
considered to be key players in the process of improv-
ing energy efficiency in operations at their companies
were interviewed. The sampling of companies was
purposive and selective (Bryman and Bell 2015) and
set a high level of experience in improving energy
efficiency as an inclusion criterion. Such relevance
was ensured in sampling by selecting companies that
both claimed to actively work towards improving
energy efficiency in systematic ways and had a record
of doing so, such that they can be regarded as highly
experienced organisations when it comes to improv-
ing energy efficiency. Moreover, to guarantee compar-
ability, provide different contexts, and allow a deeper
examination of the phenomenon under study, sam-
pling targeted both the manufacturing and processing
industries (Flick 2018). Table 1T summarises the charac-
teristics of the sampled companies, which were given
the pseudonyms ‘Alpha’, ‘Beta’, and ‘Gamma’ for the
purpose of anonymity.

Data collection

Data collection proceeded in three phases and
involved a combination of different methods
(Eisenhardt and Graebner 2007), including the collec-
tion of documents from companies, semi-structured
interviews, and participant observations during field
studies. In the first phase of data collection, informal
dialogues with key informants at the companies were
pursued as to test the research design. As part of the
process of obtaining their consent to participate, those
individuals were given information about the study’s
aims and told which topics would be discussed. Next,
to ensure the validity of data collection, a study proto-
col (see Appendix 1) and an initial interview guide
were developed (see Appendix 2) as proposed by
Eisenhardt (1989). The protocol outlined the topics to
be covered during interviews, stated the questions to
be asked, and indicated the specific data required in
the form of secondary evidence. Key informants were
asked to identify the individuals within their compa-
nies who are most relevant to improving energy effi-
ciency in operations at different organisational levels -
that is, individuals whom Froschauer and Lueger

(2009) call ‘expert interviewees'. Thereafter, every
effort was made to host interviews with at least one
individual believed to have knowledge about improv-
ing energy efficiency in operations at each organisa-
tional level (i.e., top management and operations).

Using the study protocol, the second phase of data
collection consisted of in-depth, face-to-face semi-
structured interviews with people identified as key
players in improving energy efficiency in operations,
followed by site visits to the plants where they worked.
The site visits were used to conduct participant obser-
vations in order to gather insights and data for analysis.
For example, observations were performed on how
energy efficiency targets are visualised at the plant
level within the companies. In that way, the data
from observations can be thought to specifically cap-
ture the actualisation of development efforts in every-
day work and were used as such to interpret the
activities of the companies in shaping practices based
on the observed doings and sayings.

In keeping with the standards of qualitative
research (Barratt, Choi, and Li 2011), notes taken dur-
ing the site visits and interviews were considered to be
the primary source of evidence. Each interview lasted 1
to 3 hours and was audio-recorded and transcribed
with permission from the interviewee, after which the
field notes and interviews were summarised in the
form of detailed case narratives. Additional data were
collected from the companies’ websites, archival mate-
rials, annual reports, formalised strategies, and, when
available, meeting notes. Collecting data from different
sources ensured the triangulation of the empirical
data. Table 2 presents the requirements for data collec-
tion based on the study protocol as well as data gath-
ered from each company during the study.

Data coding and analysis

Achieving the study’s purpose called for an in-depth
understanding of development efforts to improve
energy efficiency in operations, both as induced by
top management and as emergent among operations
employees. To that purpose, the unit of analysis was
development efforts in form of doings and sayings as
well as decisions and actions that lead to improved
energy efficiency in operations, all derived from tech-
nical, behavioural, or economic changes.

The first cycle of coding the data involved initial
coding through examining each case as a stand-alone
entity (Eisenhardt 1989). Field notes and transcripts were
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Table 2. Requirements for data collection based on the study protocol and data gathered from each company.

Required data

Accessed data

Interview Interviewee's role Alpha Beta Gamma
Person responsible at  Two interviews One interview One interview
the strategic level
for improving
energy efficiency
Person responsible at  Five interviews, Three interviews, including one with an operations Two
the operations level including one with manager interviews
for improving an operations
energy efficiency manager and
another with an
operator
Additional Business strategy Yes Yes Yes
information
Sustainability and Yes Yes Yes
environmental
strategy
Annual reports on Yes Yes Yes
sustainability
Operations strategy Not applicable Yes No
Secondary data Other internal and Yes Yes Yes
external reports or
documents
Website and publicly ~ Yes Yes Yes
available data
Site visits Yes Yes Yes

used primarily in the initial analysis, and the data were
processed from the ground up, as proposed by Yin
(2009). The data were coded according to a priori
codes focused on the strategy process in a bid to under-
stand development efforts geared towards improving
energy efficiency in operations in relation to sustainabil-
ity-oriented corporate-level strategy and operations
strategy. To that end, the subdimensions examined
were taken from the process model of operations strat-
egy (Kim, Sting, and Loch 2014). During the initial coding,
particular attention was paid to individual perceptions of
the process of improving energy efficiency in operations,
efforts to develop such processes, the underlying reason-
ing for their initiation, and the association of the efforts
with operations strategy and corporate-level sustainabil-
ity-oriented strategy.

In a second cycle of coding, data analysis was
expanded to identify emerging elements and additional
common patterns, namely via the iteration of empirical
data, and to examine the literature for comparable
development efforts through axial coding (Ellram and
Tate 2015). By going back and forth between the data
and the literature, organisation-specific characteristics
were found to have the potential to affect development
efforts. To investigate that dynamic, two subdimensions
were used to understand organisational structure:
accountability for improving the energy efficiency of
operations, categorised as centralised or decentralised
regarding the decision-making authority across the
organisational level (Siggelkow and Levinthal 2003),
and the capital investment decision-making structure
for improving energy efficiency in operations.

Thereafter, two predefined organisational hierar-
chal-level of top management and operations
employees were used in the thematic coding of the

data (Flick 2018) from interviews and from other
internal company documents provided by the
respondents, which were grouped according to the
interviewees’ places within the company hierarchy -
that is, as top management or operations employees.
To understand the nature of development efforts at
the companies, such efforts induced by top manage-
ment or initiated by operations employees were revis-
ited to compare ‘specific ways of seeing and
experiencing’ (Flick 2018, 318). That grouping allowed
the comparison of different ways of perceiving and
experiencing the same process of improving energy
efficiency. Of particular interest was finding similar
and different perceptions and understandings
between the two groups. More specifically, the align-
ment and misalignment of perceptions and under-
standings between the two organisational levels
were noted to analyse how the development effort
has been treated in each case. The various data
sources were used to form a holistic picture of the
dynamics in the process of improving energy effi-
ciency in operations. For example, some observations
from the site visits and presentation materials pro-
vided by interviewees afforded insights for mapping
some approaches to implementing development
efforts. ‘Power quotes’ (Pratt 2008) were continually
used to maintain the chain of evidence.

Research quality

To maintain the trustworthiness of the study and due
to the subjective nature of the research, aspects of
credibility, dependability, confirmability, and transfer-
ability were assessed (Miles et al. 2020). To ensure the
credibility of the findings, a chain of evidence was kept
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throughout the iterations of coding and data analysis
through ‘power quotes’ (Pratt 2008). Moreover, to pre-
vent single-coder bias (Seuring, Gold, and Wilding
2012), key informants were asked to review and vali-
date the case narratives and ensure that the realities
purported were accurate. Meanwhile, dependability
was ensured by developing a study protocol and inter-
view guide with reference to the literature. A study
database and a complete chain of evidence were also
developed throughout the study to assure the consis-
tency of the results over time. To ensure confirmability,
the findings of the investigations were verified during
presentations, discussions, and seminars with both
academics and practitioners. Those efforts were
accompanied by a comparison of the empirical data
with the literature in order to confirm or disprove the
findings in relation to past results. Furthermore, multi-
ple sources of evidence were used to reduce the risk of
bias in the results. Last, the transferability of the study
was achieved by collecting data from multiple respon-
dents whenever possible, which also ensured the rich-
ness of detail in the empirical data.

Results
Company descriptions

This section presents the three studied companies as
stand-alone entities. The company descriptions empha-
sise the companies’ objectives for improving energy
efficiency as derived from their business strategies, as
well as how energy efficiency is practiced at the com-
panies via efforts to promote sustainable development
induced by top management. The descriptions are fol-
lowed by explanations of the motivations of such efforts
as revealed by operations employees. Table 3 presents
the findings regarding the organisational structures for
improving energy efficiency at the companies.

Alpha

The sustainability agenda at Alpha is captured in the
company’s vision: ‘Do good for people and the pla-
net’. Beyond that, one of the messages communi-
cated by the company’s image is ‘Everything that’s
made with fossil-based materials today can be made

from a tree tomorrow’, which expresses the impor-
tance of sustainability, according to one of the inter-
viewees. Sustainability is embedded in the company’s
strategy as part of a group-level sustainability-
oriented strategy incorporated into the business strat-
egy. The company’s overall approach and its govern-
ance model are also described in a group-level
sustainability policy. Detailed guidelines on specific
topics are elaborated in the company’s code of con-
duct, which according to the company functions as ‘a
tool to make the right decisions in your work while
promoting transparency, ethics, and sustainability’. In
the code of conduct, energy efficiency is even implied
as an overall abstract goal. Speaking on behalf of the
company, one of the plant’s quality managers stated,
‘We want to be world-class in our line of business,
which means that we want to reach a world-class
level in energy efficiency’.

In 2005, top management at Alpha decided to join
the voluntary, 5-year Swedish Programme for
Improving Energy Efficiency in Energy-Intensive
Industries (PFE). As a participant, the company was
required to conduct an energy audit, implement an
energy management system and have it certified, and
identify energy-saving measures. In return, it has been
exempted from the European Union’s minimum tax on
electricity. To fulfill the PFE’s requirements, the com-
pany set a group-wide target to reduce specific elec-
tricity and heat consumption per ton of produced
product by 15% from 2010 to 2020. The group-level
manager of energy efficiency stated that Alpha ‘sets
targets primarily based on a top-down perspective,
and objectives are based on industry performance
and inspiration from other companies’. However, the
business development manager, working on the glo-
bal business excellence team, had detected some
advantages and disadvantages of that arrangement:

There are gaps between the levels of the company. We
have a top-down target, which has weak roots down to
the plant level, where the idea is to make it a reality. But
there are good drivers at the plants and, in some cases,
good bottom-up objectives that support the target.

Alpha has a decentralised, specialised energy service
team managed by the group-level manager of energy
efficiency. The interviewees at the operations level,

Table 3. Organisational structures for improving energy efficiency.

Alpha

Beta Gamma

Actor in top management who is  Centralised sustainability
accountable for improving management team
energy efficiency

Actor in plant operations who is
accountable for improving
energy efficiency

Capital investment decision-
making structure for improving
energy efficiency

Cross-functional team belonging to
the decentralised specialised
energy service team

Specific fund for improving energy
efficiency by 20 million SEK
per year

Centralised integrated

Plant-level worker in the

Simple payback competition

Centralised sustainability management
team and a global director of energy
management

Energy kaizen facilitator who reports to
the global director of energy
management

Saving monetary gains from previous
improvement projects

environmental health and
safety department

operations facility department
responsible for energy




who were considered to be the most relevant players
in improving energy efficiency, all belonged to the
specialised energy service team and were working to
improve energy efficiency due to their personal inter-
est in the effort. For example, the operator described
acting as a part-time ‘local change leader’ in her daily
work. When asked about her motivation to assist with
improving energy efficiency, she replied, ‘My daughter
has to have a future’.

Beta

Beta’s vision is to devote its technology, time, and
talent to advancing the smarter use of water.
Likewise, the company’s mission is simply ‘To solve
water’, the underlying argument of which responds
to the global shortage of clean, safe water. The com-
pany believes that being in the water technology busi-
ness adds to the urgency of thinking about
sustainability. As the environment and safety manager
put it, ‘The need to include sustainability on the
agenda used to derive from the bottom, but now it
comes more from the top'.

Beta claims that its products serve a sustainability
purpose simply by performing their functions as part
of the water cycle. Despite that primary motivation,
the company has also sought to develop energy-
efficient products that afford long-term use and
come with aftermarket services — repairs and updates,
for instance - to extend their lifespans even further.
The company reports its sustainability performance
every year and has been listed in the Dow Jones
Sustainability Indices, meaning that it follows a best-
in-class approach in numerous sustainability metrics.
The company also observes an integrated quality-and
-sustainability policy, formalised in a document, that
contains the organisation’s interpretation of its core
values regarding sustainability: respect for the envir-
onment, respect for internationally proclaimed
human rights and working conditions, responsibility
for how its activities influence people and the envir-
onment, integrity in acting ethically and according to
the company’s code of conduct, and creativity in
developing innovative energy- and water-efficient
solutions that contribute to sustainable development.
By explaining the content and benefits of the goals
and visualising individual contributions, the policy
also aims to ensure that everyone at Beta shares an
understanding of the sustainability goals and
strategies.

At Beta, the top management’s goal related to
improving energy efficiency is a 15% reduction in
annual energy costs as calculated in energy audits.
However, the plant-level worker in the operations facil-
ity department responsible for energy did not express
the same goal when asked. Instead, he believed that
the goals were set at the group level by a sustainability
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manager without the involvement of operations per-
sonnel. Thus, actors who set the goals have no idea
about the potential for improving energy efficiency at
each level. Instead, an energy management system has
been implemented to make decisions about new pro-
duction processes or investments in new machinery.
Financial aspects, however, remain the principal cri-
teria for making any decisions regarding the improve-
ment of energy efficiency, unless the effects harm
people. All told, top management is involved in
improving energy efficiency by making important deci-
sions about significant investments, not about
operations.

Beta has a documented operations strategy.
Therein, the top drivers are the depletion of the
water supply, tightened regulations, ageing infra-
structure, an increased need to reuse water infra-
structure, population  growth, urbanisation,
sustainability, and energy efficiency in water-
intensive applications. The plant-level worker in the
operations facility department responsible for energy
reported having a background in teaching energy
courses at the high-school level. His personal motiva-
tion for working to improve the company’s energy
efficiency is the massive potential for such improve-
ment at Beta. At the same time, he admitted that the
current level of personal interest in and awareness of
energy efficiency as well as environmental sustain-
ability is greater among employees compared with
before:

Compared with 10 to 15 years ago, 80 to 90% of
people [at Beta] are already aware of greenhouse gas
effects. It's a completely different working environ-
ment with energy-efficiency improvements today
than it was in 2003, when | started in this position.

Gamma

As the first automotive manufacturer in the world
approved by the World Wide Fund for Nature (WWF),
Gamma is committed to taking action to combat cli-
mate change. However, according to the plant energy
coordinator at the company,

WWEF, as a trademark, was a motive for top manage-
ment: only a logo for the brand that didn't spur any
engagement in production. ... It's far removed from
production. They talk about it to the new employees,
but that's it. Then, people perform their tasks in
a completely different way but don’t see any sign of
WWF in the factory. It only creates a good image for
the company.

At Gamma, the driver of change for improving energy
efficiency has been cost, as communicated to the com-
pany as: ‘We make savings, but we also do good things
for the environment'. In 2004, an ambitious strategic
goal for improving energy efficiency was set by the
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global energy manager, who targeted a 50% reduction
in energy use per produced unit. Later, in 2009, the
company became a climate saver based on its colla-
boration with the WWF, which further intensified the
corporate goals, namely to reduce energy use by 20%
of megawatt hours by 2020. Although that goal was
relayed to operations as ‘how much each unit of pro-
duction should cost in energy’ and monitored at the
plant level, operations employees did not realise that it
was a goal in their work and, in turn, did not know how
they could have affected its achievement. According to
the plant energy coordinator, plant personnel count
only total energy consumption, including energy used
directly in operations processes or used indirectly by
buildings, as well as energy used to test drive vehicles.
However, because they divide that number by the total
of finished products, the relative measure means that
increased production can falsely indicate efficient
energy usage. Moreover, lower or higher levels of
energy used do not always imply improved energy
efficiency, because factors such as weather and opera-
tions rate (e.g., operators’ decisions, lack of materials,
and lower production during some shifts) can give
misleading results. An example of a practice for
improving energy efficiency induced by top manage-
ment at Gamma was the creation of a competition
between the company’s plants for most energy effi-
ciency based on a certain key performance indicator
(KPI). However, the competition was later cast aside as
a failure, for the KPI was affected by the temperature of
the climate, the difference in the type of products
made, the variety of running shifts in plants, and cul-
tural differences. After the competition, according to
interviewees at the operations level, the plants thus
felt as though they had been played with by top
management.

According to the plant energy coordinator at
Gamma's operations, the improvement of energy effi-
ciency is either driven by the maintenance manager or
is an ad hoc responsibility of the environmental
department. In particular, the maintenance manager
drives the improvement of energy efficiency, which
affects the company’s processing equipment and
energy utilisation in manufacturing.

Organisational structure for improving energy
efficiency

To investigate the potential of organisational structure
to affect the process of improving energy efficiency,
two subdimensions were used to understand organi-
sational structure: accountability for improving energy
efficiency and the capital investment decision-making
structure for improving energy efficiency.

Alpha, Beta, and Gamma have all reconfigured their
organisational structures to make room for sustainabil-
ity accountability at the level of top management.

Alpha and Gamma position sustainability as
a centralised department, whereas Beta has
a centralised, integrated environmental, health, and
safety department. Interviewees indicated that at the
level of top management, improving the energy effi-
ciency of operations was the ad hoc responsibility of
the centralised department accountable for sustain-
ability at the level of top management. At the same
time, interviewees from top management did not dif-
ferentiate improving energy efficiency, environmental
management, or sustainability but even used those
terms interchangeably and considered them to be
one and the same. As the plant energy coordinator at
Gamma reported, although it has become trendy to
maintain an environmental department and to have
sustainability appear in all contexts of the organisation,
the centralised department accountable for sustain-
ability at the level of top management is not involved
with improving the energy efficiency of operations or
in operations decision-making unless there is an envir-
onmental disaster or a practice violates environmental
laws. According to the coordinator, ‘Energy consump-
tion does not violate any law. ... In the worst-case
scenario, the operations may not meet the target, but
so what? We can explain why it happened'.

Operations employees stated that their organisa-
tion’s ways of managing the improvement of energy
efficiency at the organisational level were complicated
and had persuaded them to interpret the importance
of working to improve energy efficiency in a negative
light. For example, the energy technology manager at
Alpha reported being excluded from the centralised
sustainability structure of the organisation and not
being made at all responsible for reporting energy
figures to the specialised decentralised energy service
team at the top level of the organisation. Instead,
energy measures are reported by an environmental
engineer in environmental reports to the centralised
sustainability department. Furthermore, people in that
department are not known by operations employees.
Thus, even though interview data indeed reveal an
environmental, health and safety department at the
top level, the plant energy manager at Beta stated,
‘We don’t have any global unit. It's frustrating, because
| see enormous potential all over the plants, but noth-
ing’s happening’. Further still, the interviewees
reported that people appointed to the accountable
roles change positions quite often, or else positions
remain long vacant. According to the operator at
Alpha, ‘The work with energy is different depending
on who's in the [relevant] roles, and those people have
changed many times'.

Thus, the centralised department accountable for
sustainability at the level of top management at the
companies did not seem to encourage emergent
development efforts from operations employees.
However, Alpha also had a decentralised specialised



energy service team headed by the group-level man-
ager of energy efficiency, who does not belong to the
centralised department accountable for sustainability
at the level of top management. The findings revealed
that due to the existence of such an expert specialised
energy service team for maintenance, process devel-
opment, production development, and other efforts,
the team acts as a network that enables the successful
deployment of emergent development efforts for
improving energy efficiency initiated by operations
employees. Members of the team who belong to
operations have set their own tactical goals for improv-
ing the energy efficiency of operations and strive to
meet them. They have also identified a new KPI,
namely ‘specific energy’, which is product specific
and measured by comparing a recent operations pro-
cess with the last time it was run under the same
conditions. About the KPI, the development engineer
at Alpha stated, "Energy knowledge is not great at the
level of production. ... It's hard for the operators to
know what to do to affect energy use and how to do it.
For that to happen, we need KPIs that are closer to the
operators and that they can influence”.

As the operator in the same company argued, ‘We
get information about the goals once a year, talk about
energy once a month, but we're affected by those
decisions every day'.

The empirical data also revealed that the compa-
nies had allocated funding to efforts to improve
energy efficiency by following three approaches. For
one, Alpha has created a specific fund for improving
energy efficiency (i.e., SEK 20,000). By contrast, Beta's
top management has adopted a simple payback
method of prioritising proposals for improvement,
including ones for enhancing energy efficiency. Last,
Gamma channels monetary gains from previously
deployed efforts to improve energy efficiency into
a fund for investing in future development efforts to
the same purpose initiated by operations employees.
The analysis of interviews, especially of the underly-
ing reasoning of interviewees, revealed that the capi-
tal investment decision-making structure for
improving energy efficiency was more complex than
allocating funding. Whereas all interviewees in top
management seemed to agree that induced develop-
ment efforts to improve energy efficiency originated
from a need to lower costs, personnel in operations
interpreted such cost-saving goals as stemming from
the company’s need to profit. As the operator at
Alpha argued, ‘Money is good for the company, but
| don’t earn anything extra from it’. Moreover, opera-
tions employees argued that when simple payback is
used to fund proposals for improving energy effi-
ciency, which require investments that may not pay
off for decades, those proposals are the last to be
allocated funds and the first to be cut in long-term
decision-making.
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Synthesis of how the process of improving energy
efficiency in operations is practiced

The examination of the process of improving energy
efficiency in operations suggests that it is a dynamically
occurring process involving interactions between com-
peting logics of actors who are officially accountable for
or personally interested in improving energy efficiency in
their companies. Therefore, it is proposed that any
improvement in energy efficiency in operations is deter-
mined by the cumulative effect of those interactions and
that operations can be considered as a context for sus-
tainability as practice by engaging different actors to
contribute to achieving continual improvement.
Presenting the process of improving energy efficiency in
operations relative to the existing sustainability-oriented
corporate-level strategy and operations strategy at the
three companies, Figure 1 displays a practice-based fra-
mework for describing and analysing the process of
improving energy efficiency in operations, in which devel-
opment efforts to improve energy efficiency in operations
are not only considered to be discrete, one-time actions
but can be disseminated throughout the organisation as
a set of practices to be repeated over time.

Personnel at all three companies recognised
a consistent, hierarchical, top-down approach towards
sustainability-oriented strategies at their companies,
presented on the left-hand side of Figure 1, starting
with top management and including a centralised sup-
port function responsible for sustainability that sets
sustainability-oriented objectives at the companies.
They also acknowledged sustainability in their business
strategies and linked sustainability to the visions of their
companies to support a sustainability-centred culture.
The reason why sustainability is part of the companies’
business strategies, as explained by the interviewees, is
because the business strategy is heavily influenced by
applicable governments that issue laws and regulations
in which sustainability is already a major part.

The long-term strategic objective for improving
energy efficiency, expressed either as kilo- or megawatt
hours per kilo or ton of product or as the reduction of
energy cost by some percentage, is set by top manage-
ment and incorporated into the business strategy under
the sustainability-oriented strategy umbrella but not
translated as an operations performance objective in
operations strategy. As presented in Table 2, the findings
show that the companies do not distinguish business
from operations strategies; although all of the companies
have a strategic intention for their operations, it is not
always formalised as a formulated, documented opera-
tions strategy. However, the implications of such strategic
intention have been observed, for they shape the opera-
tions strategy, as illustrated on the right-hand side of
Figure 1. Even so, none of the companies include the
objective of improving energy efficiency in their opera-
tions strategic decision-making. None of the interviewees



12 (&) N.TAGHAVI

Business Strategy

Corporate sustainability-oriented
objectives

s - - - Tt 110 bt
Objectives for improving energy implemented

efficiency

fesgurces

through operaticasal

Operations performance objectives

Cim be

.

Choice of strategic decisions for

Emergent development

operation function

thmugrll opefatiosal - - —
reSOUICEE Choice of strategic decisions
(Action plans)

{Action plans) Devellc-pmg
expertise and
l knowledge

Execution of formal projects for
improving enerey efficiency

'
'
'
'
'
§
1
i
- - - ] PRy
imroving energy efficiency H efforts initiated from
i
'
'
[
'
'
'
[
'

Sustainability performance results [#------r----=-=---semsmemsermsoosososeseseee oo

Implementation of operational
practices

Business performance

Figure 1. A practice-based framework for describing and analysing the process of improving energy efficiency in operations.

considered sustainability or improving energy efficiency
in operations to be a requirement of customers, therefore
it is not a competitive priority from a market-based per-
spective. However, at Beta and Gamma, corporate-level
strategies and policies have emphasised improving
energy efficiency in product research and development
as well as for product users. Beta's environment and safety
manager provided one rationale as to why:

‘We're not that cheap, but we have good quality,
and we can make more money by explaining to our
customers how much energy they can save by using
our products for longer than if they went to one of our
competitors’.

At all three companies, top management'’s justifica-
tion for induced development efforts to improve energy
efficiency in operations was cost reduction. Thus, even if
improving energy efficiency affects the companies’
environmental performance directly, efforts to improve
energy efficiency in operations seek to lower costs and
thus boost economic performance. For energy-intensive
companies such as Alpha, the cost of energy is a matter
of survival, whereas for companies that are not as
energy intensive, including Beta and Gamma, energy is
a small cost. Regardless, and even if energy prices are
not high, economic reasoning continues to principally
motivate companies to work towards improving energy
efficiency in operations. Therefore, induced develop-
ment efforts to improve energy efficiency are carrier of
cost as a performance objective.

Although improving energy efficiency has not been
translated as an operations performance objective, it can
nevertheless affect other performance objectives
through operations decisions and practices related to
reducing resource consumption in operations processes
and setting operations conditions for energy utilisation.

After setting the objectives for improving energy effi-
ciency, top management considers conceptualising for-
mal aspects of an action plan and ensuring that
appropriate structures, processes, and control activities
forimproving energy efficiency in operations are in place,
as shown on the left-hand side of Figure 1. Top manage-
ment at the interviewed companies requires energy
audits to be performed and reported on by external
consultant firms or an in-house energy team. Whereas
Alpha has been mandated since 2005 to conduct an
energy audit and analyse it based on its PFE agreement,
Beta only recently received that mandate as an outcome
of Swedish legislation. In either case, the energy audits
have facilitated the identification of opportunities for
improvement. From there, it is top management’s
responsibility to select strategic action plans and allocate
required resources to them. According to the intervie-
wees, action plans for improving energy efficiency in
operations following the described approach are typically
related to projects that seek to directly reduce the energy
consumption of operations processes in which energy is
an input resource or a resource used to support facilities
and influence sustainability performance directly. Those
action plans also typically require investments in energy-
efficient technologies. However, the perception and
understanding among operations employees was that
the energy audits at their companies were not incisive
enough for accurately identifying opportunities for
improving energy efficiency in operations. As mentioned
by the plant-level worker at Beta,

Global consultants and academics from universities
are involved only to produce reports to show to
outsiders. Those people have very good technical
skills but no systems thinking. We [in manufactur-
ing] have been doing the same thing ourselves for



many years. ... When you do it in-house, you'll
follow it up later. ... The reports from outsiders
make the management think that they know
what’s going on in the plant. ... Sometimes we
use the consultants’ reports to pass along data
that we want to reach management.

If proven to generate value, then a determined action
plan for improving energy efficiency will be addressed
as any other action plan. The action plans labelled as
formal projects, resulting from induced practices from
top management, will compete for monetary and
human resources from the same pool. Upon their
approval, the action plans for improving energy effi-
ciency in operations will be implemented through
a temporary, cross-functional project organisation.

Iterative process loops

Whereas the previous mapping of data according to
the interview guide revealed development efforts to
improve energy efficiency intended to directly reduce
the energy consumption in operations processes,
grouping data according to the content of efforts and
in relation to organisational structure revealed further
insights into some iterative loops in the process of
improving energy efficiency in operations at the com-
panies. The analysis of development efforts to improve
energy efficiency in operations revealed similarities
among actors involved and in the phases in which
the efforts have been initiated across the companies,
which led to labelling them as either ‘induced devel-
opment efforts’ or ‘emergent development efforts’.
Table 4 presents the similarities that justified grouping
development efforts to improve energy efficiency in
operations as either induced or emergent.

Throughout the data, the interviewees also revealed
examples of emergent development efforts to improve
energy efficiency in operations initiated by operations
employees, presented down the centre of Figure 1, who
invariably recognise opportunities for improvement.
The starting point for those autonomous activities is
often an employee’s advanced knowledge about or
personal interest in energy efficiency. For example,
operations employees with an educational background
in energy or with related work experience, including
Alpha’s energy technology manager and project man-
ager and Beta’s plant energy coordinator, act to
improve energy efficiency in operations activities and
processes on a daily basis. The energy kaizen facilitator
at Gamma, by some contrast, is a maintenance manager
who works to improve energy efficiency as part of his
job and who reported taking the position due to perso-
nal interest.

The plant-level worker at Beta believed that the in-
house identification of potential for improving energy
efficiency in operations was more useful than the
external kind, because the former is connected to in-
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Table 4. Similarities of induced versus emergent development
efforts to improve energy efficiency.

Induced development efforts
to improve energy efficiency

Emergent development efforts
to improve energy efficiency

Initiated at top management
Motivated by economic benefits

Initiated by operations employees

Motivated by identified
improvement opportunities

Small-scale improvements via
operations processes

Limited formality in decision-
making about investing

Achievements realised gradually

Large-scale improvements via
technological solutions

Formal decision-making about
investing

Rapid results expected

house measurements as the reference and background
for what can be saved. Nevertheless, the analysis of
data revealed that the emergent development efforts
to improve energy efficiency in operations that were,
initiated by operations employees were shaped in
areas about which operations personnel have exper-
tise as well as tacit knowledge.

According to the interviewees, whereas top-down
induced development efforts to improve energy effi-
ciency usually respond to immediate demands, emer-
gent practices initiated by operations employees for
improving energy efficiency typically take a long time
to demonstrate results, which may go entirely unno-
ticed by top management. However, it seems that
operations employees have realised not only that
working with stabilising processes can improve energy
efficiency in operations but also that working to
improve the energy efficiency of operations can sup-
port better ways of working. According to the operator
at Alpha, working to improve energy efficiency in order
to stabilise operations processes can affect the hands-
on activities of operators by reducing waste, eliminat-
ing rework needed to solve new problems, and even
replacing inefficient routines and equipment. The
plant-level worker at Beta argued that working to
improve energy efficiency has not only made the com-
pany profitable but also cultivated a better work envir-
onmental by virtue of more stable processes.

According to the operations manager at Alpha, in
order to identify the potential for improving energy
efficiency, operations personnel have to identify varia-
tions in their processes that affect energy utilisation
along with the root causes of those variations - for
example, divergent work methods due to a lack of
standardised processes, personnel performing the
same job differently during different shifts, seasonal
variations due to differences in temperature, and the
inconsistent quality of incoming raw materials.
According to the same informant, Alpha has partly
improved its energy efficiency with the help of invest-
ments from an operations maintenance budget. At the
company, emergent development efforts initiated by
operations employees for improving energy efficiency
by stabilising processes, for example, are allocated
resources directly from operations, linking the emer-
gent practices to the right-hand side of Figure 1 and
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follow the process as an operations practice. As
a consequence, the outcomes of those efforts to pro-
mote sustainable development later surface in the
company'’s sustainability performance unbeknown to
top management. As the plant-level worker at Beta
reported, ‘We're done with simple actions [e.g., eco-
efficient technologies]. The potential that | see today,
to go a step further, is by changing behaviour ... to get
energy as a natural part of the work. ... Changing
behaviour doesn’t cost much’. As the production man-
ager at Alpha put it, ‘If you only follow the key energy
figures about how much energy has been used [as top
management does], you don't see things happening
immediately, but we actually achieve energy efficiency
through stable processes’. In that way, the positive
impact of improved energy efficiency from emergent
development efforts initiated by operations employees
are intertwined with operations performance and
incorporated into operations performance objectives,
including improving operational processes. In the
words of the energy technology manager at Alpha,
‘We hide energy waste within our processes’.

To be implemented, emergent development efforts,
presented down the centre of Figure 1, initiated by
operations employees require the ability of operations
personnel to either implement them through available
operations resources, thereby linking them to the
right-hand side of Figure 1, or scaling them up, thereby
linking them to the left-hand side of Figure 1, and
securing the organisation’s commitment to allocating
the required resources to maintain the operation. The
interviewees also indicated that, due to limited opera-
tions resources, emergent development efforts
initiated by operations employees that require sizeable
investments have had to secure top management’s
commitment by competing for resources with every
other improvement proposal, thereby linking the
emergent practices to the left-hand side of Figure 1.
However, the empirical data did not contain any such
emergent initiatives for improving energy efficiency,
perhaps due to the long payback period of emergent
development efforts initiated by operations employees
that need large investments. Even so, if those emer-
gent development efforts ultimately become more
than observations or one-time activities — that is, if
they become realised - then they can enable continual
integration in action.

The other iterative loop recognised in the data in
relation to induced development efforts has primarily
been implemented to conceptualise structures, pro-
cesses, and control activities but also to share sustain-
ability-related objectives with the organisation.
However, by developing expertise and knowledge in
operations, additional emergent development efforts,
as captured down the centre of Figure 1, were initiated
by operations employees. One such induced develop-
ment effort was sharing information via visualisation

tools as a means to create common knowledge. For
example, on a site visit at Beta, an A3 document could
be observed in each work group that visualised the
company’s goals, including ones about energy, with an
explanation of benefits from the targeted goals, the
work group’s definition of the company’s core values,
and the group’s contributions to realising the goals.
Similarly, at Alpha, improvement boards could be seen
in each work group that included A3 documents, fish
bone diagrams, and visuals about the daily manage-
ment needed to meet energy targets. Another way of
showing operations employees that improving energy
efficiency is important to the company has been per-
mitting energy experts to be present at the plants,
which allows energy governance to be recognised by
all employees. Even so, differences were observed in
the interviewees' understanding of the objectives for
improving energy efficiency in operations while such
information-sharing channels are in place.

Yet another example is implementing and certifying
an energy management system under ISO 50001 that,
for instance, is linked to regular auditing. As companies
implement such systems and have them certified,
emergent practices initiated by operations employees
for improving energy efficiency become more of
a counterpart to quality improvements in operations
in which ‘continual improvement’ and ‘everyone’s
involvement’ are fundamental. Whereas Alpha imple-
mented an energy management system certified by
ISO 50001 as a requirement of the PFE programme,
Beta and Gamma did the same without requiring legal
compliance. The energy technology manager and pro-
ject manager at Alpha mentioned that implementing
the system certified by ISO 50001 due to a regulation
has resulted in the continual improvement of energy
efficiency in operations. By comparison, the plant-level
worker at Beta claimed that Beta was one of Sweden's
first companies to implement an energy management
system and have it certified. He added that once top
management approved the implementation of the
system, ambivalence about supporting more energy-
efficient operations and hesitation about new produc-
tion processes or investments in new machinery
started to wane, and more emergent development
efforts initiated by operations employees for improv-
ing energy efficiency gained support without formal
decision-making processes.

Other ways in which induced development efforts
seemed to have established conditions for continual
improvement and everyone’s involvement were by
integrating the improvement of energy efficiency into
lean thinking (e.g., through heart-rate meetings, heart-
rate boards, and 5s), by eliminating energy considered
to be waste, and by incorporating improved energy
efficiency in operations in companies’ production sys-
tem documents, similar to lean-green integration mod-
els reported by Abreu, Alves, and Moreira (2017).



According to the energy technology manager and
project manager at Alpha, while the ISO certification
led to ‘continual improvement’, lean thinking show-
cased how improving energy efficiency in operations
could be integrated into the organisations’ culture and
way of thinking.

Documentation is yet another example in the
empirical data of knowledge creation through standar-
dised ways of working. Producing and distributing
guidelines, action points, and procedures stressing
the importance of improving energy efficiency sig-
nalled not only top management’s intentions but also
the conditions that would allow for continual improve-
ment. In general, the findings also show that opera-
tions employees perceived well-structured guidelines,
action points, and procedures more as tactics to
reduce deviation than as exercises of control by top
management. Moreover, integrating the improvement
of energy efficiency into documents such as operator’s
checklists not only increased operators’ attention to its
importance but also created a standardised way of
working.

Discussion and conclusion

The results of examining development efforts to
improve energy efficiency in operations suggest that
actualising improved energy efficiency in operations is
not an escalated top-down or bottom-up approach
but a continuous participatory process realised by
adopting iterative loops. Investigating how such
efforts influence and can be influenced by the existing
sustainability-oriented corporate-level and operations
strategies afforded an understanding of how the
efforts can become more than just the realisation of
individual ideas. Moreover, the results advocate the
approval of development efforts to be allocated
resources and made durable by being incorporated
into existing practices (Nicolini 2012).

Each sampled company has developed its own in-
house terminology about sustainability that includes
an objective for energy efficiency, including in opera-
tions. Interviewees in top management roles did not
differentiate between the concepts of improving
energy efficiency, environmental management, or sus-
tainability, and in their interviews, they referred to
‘sustainability strategy’, which encompasses objectives
for improving energy efficiency. The same interviewees
were invariably involved in decision-making geared
towards improving energy efficiency, primarily con-
cerning large investments in technological solutions
and equipment with long payback periods. Although
the literature, primarily in the field of sustainable sup-
ply chain management, reports pressure from supply
chain partners, stakeholders, society, regulators, and
particularly customers to adopt sustainability in their
practices (Walker et al. 2014), such pressure to improve

SUPPLY CHAIN FORUM: AN INTERNATIONAL JOURNAL . 15

energy efficiency in operations was not recognised by
the interviewees, nor was it considered to be
a competitive priority. Although some environmental
development efforts are considered to be threats with
legal force to induce companies to adopt new business
strategies, improving energy efficiency in operations
can be an objective pursued to enhance financial out-
put without external pressure. Thus, the induced
development efforts to improve energy efficiency ori-
ginated from a profit-seeking motive among top man-
agement that followed a top-down process and was
included as the ad hoc responsibility of a centralised
support function. As a result of a focus on reducing
costs, large, proactive investments to facilitate the
improvement of energy efficiency in operations have
not been prioritised. Instead, managers tend to favour
product and service offerings that promote or are
associated with energy efficiency to differentiate
themselves from competitors in the market and, in
turn, generate more profit. However, corresponding
to the paradigm of pollution-prevention strategies
and in relation to reducing resource consumption in
operations processes that consume large amounts of
energy (Koh et al. 2016), improving energy efficiency in
operations affects operations decisions at the interor-
ganisational group level in dimensions of operations
strategy (i.e., delivery and flexibility) that set the con-
ditions for energy use. Those findings can be sum-
marised in the following proposition:

Proposition 1(a): Induced development efforts to
improve energy efficiency in operations derive directly
from sustainability-oriented objectives as an ad hoc
responsibility of a centralized support function with
the intention to reduce cost and enhance innovation
in product development.

By contrast, emergent autonomous efforts to improve
energy efficiency in operations initiated by operations
employees have often emerged in recognition of an
opportunity for improvement and as a means to
express their ideas, skills, and/or knowledge. At the
operations level, improving energy efficiency is more
tangible and clearly differentiated from general sus-
tainability or environmental management. For opera-
tions employees, improving energy efficiency is
counterpart to operations improvements and the
enhanced efficiency of the sociotechnical conditions
of the operations in which they work. That dynamic
can be explained by operations employees’ tacit
knowledge in the area of daily work. Therefore, the
positive impact on improving energy efficiency from
emergent efforts to that end in operations initiated by
operations employees is intertwined with the perfor-
mance of operations. It also relates to the interorgani-
sational group level dimensions of operations strategy
(i.e., quality, information and process technology) that
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operations employees come into daily contact with.
Those findings can be summarised in the following
proposition:

Proposition 1(b): Emergent development efforts to
improve energy efficiency in operations are integrated
into daily operational improvements, are tangible, are
clearly differentiated from sustainability-oriented objec-
tives, and are not derived from any formulated strategy.

The analysis of empirical data confirmed that imple-
menting sustainability-oriented and operations strate-
gies is not as straightforward as presented in the
literature (Edh Mirzaei, Fredriksson, and Winroth 2016)
and that objectives such as improving energy efficiency
in operations can be incorporated into different perfor-
mance objectives for operations. That shift, observable
in the characteristics of development efforts that tend to
address different strategic intentions, can be explained
by the fact that different organisational levels consider it
to be easier to change what they have tacit knowledge
about in the area that they perform their daily work than
what is distant:

Proposition 1(c): While moving across organizational
levels from top management to operations, improving
energy efficiency changes from being incorporated
into the dimensions of cost and innovation to being
incorporated into intraorganizational group-level
dimensions of operations strategy.

Previous research has investigated conflicting schemas
and the lack of understanding among operations
employees about sustainability-oriented thinking and
shown that operations are normally not viewed through
the lens of sustainability (Longoni et al. 2019). Likewise,
although the need for strategic support from top man-
agement has been addressed as a driver for improving
energy efficiency (Brunke, Johansson, and Thollander
2014), the lack of a strategic management perspective
on improving energy efficiency has also been noted
(Rudberg, Waldemarsson, and Lidestam 2013).
Therefore, this article argues that the fate of the process
of improving energy efficiency in operations is promoted
not only as a set of activities limited to the achievement
of companies’ sustainability-oriented objectives but also
as a context for sustainability as practice in which differ-
ent actors are engaged to contribute to continual
improvement. That promotion depends on developing
a shared understanding, recruiting and committing
actors to acquiring resources and enhancing knowledge
and learning. In other words, if emergent development
efforts to improve energy efficiency in operations only
move between levels within the company or are linked to
short-term decisions and actions or the company’s mid-
to long-term directions within operations or the corpo-
rate sustainability-oriented strategy process, labelled
‘spatial’ and ‘temporal’ aspects by Ivory and MacKay

(2020), then improving energy efficiency in operations
should be scaled up as a core strategic direction of the
company.

In relation to findings from Williams et al. (2021) iden-
tifying three subsets of sustainability work, namely goal-
directed, other directed and self-directed, the findings of
this study illustrate how these subsets change in the
‘work of sustainability agents’ from different hierarchal
levels in the same company. The findings confirm
Williams et al. (2021) suggestions that sustainability
work cannot be generalised because its enactment is
mediated by the sustainability agents’ identity as well as
their social-symbolic context. Similarly, this study pro-
vided examples in the context of operations such as
induced development efforts to improve energy effi-
ciency in operations being more goal-directed facilitated
by legitimised oragnisational practices. In contrast, emer-
gent development efforts to improve energy efficiency in
operations are more self-directed. The variation in inter-
viewees’ underlying reasoning and motivation for initiat-
ing development efforts to improve energy efficiency in
operations emphasises different types of competencies
needed for managing such improvement at strategic and
operational levels. Whereas induced efforts to improve
energy efficiency in operations derived directly from sus-
tainability-oriented objectives can benefit from the spe-
cialisation of competency (Siva, Gremyr, and Halldérsson
2018), emergent development efforts to that end need
the integration of competency, in which an operations
expert can improve the energy efficiency of operations in
their specific tasks. The integration of competency allows
broadening the tacit knowledge of operations employee
and encourages the initiation and deployment of more
development efforts. The literature has identified the
existence of an energy manager, although not full-time,
as a factor of the success of in-house energy manage-
ment (Johansson and Thollander 2018), namely by inte-
grating energy planning and initiating energy-saving
activities across the organisation  (Rudberg,
Waldemarsson, and Lidestam 2013). The findings of the
study presented in this article confirm a previous finding
by Thollander, Palm, and Hedbrant (2019) that the deep
knowledge of management and internal employees
about operations processes and their related energy con-
sumption give rise to improved energy efficiency.
Similarly, Halldérsson et al. (2018) have investigated
how established ‘lean energy’ competence can help to
turn sustainable development into organisational
renewal. That finding implies that combining the tacit
knowledge of employees in their areas of daily work with
efforts to improve energy efficiency can create opportu-
nities to influence operations strategy.

Proposition 2(a): While moving across organizational
levels from top management to operations, separation
of specialty competencies about sustainability should
change to the integration of specialty competencies to



enable sustainability as practice, namely by shortening
the distance between expertise in improving energy
efficiency and local operations processes.

Although such expertise is crucial for enforcing the
process of improving energy efficiency in operations,
it is not enough to bring the organisation a step further
towards strategic renewal. Taking that extra step
requires creating mandates by having committees or
steering groups to establish interactions between the
strategic and operations levels for improving energy
efficiency close to operations processes. The findings
confirm similar results found by McCardle, Rousseau,
and Krumwiede (2019) showing that in the exploration
of the competitive priorities of operations strategy
(e.g., environmental practices), less power distance
and more individualistic cultures are more conducive
to the task because they are more tolerant of new
ideas and innovative behaviour. One example identi-
fied in the study presented here is the existence of
a fund allocated to improving energy efficiency in
operations, which can encourage more emergent prac-
tices from operations employees than a parity compar-
ison for funding can. The results of the analysis thus
suggest the following proposition:

Proposition 2(b): A fund dedicated to improving
energy efficiency enables sustainability as practice by
creating mandates at the operations level to imple-
ment action plans as a result of emergent practices.

In light of the analysis of development efforts to
improve energy efficiency in operations at three com-
panies, this article suggests that improving energy effi-
ciency in operations is a dynamic process involving
interactions between competing logics of actors who
are officially accountable for or personally interested in
improving energy efficiency in their companies.
Moreover, studying the process of improving energy
efficiency in operations relative to the existing sustain-
ability-oriented corporate-level strategy and operations
strategy at the companies has allowed the creation of
a practice-based framework (see Figure 1) for describ-
ing and analysing the ways in which development
efforts to improve energy efficiency in operations inter-
acts with existing sustainability-oriented operations and
strategies. As such, the framework can help to actualise
the objective of improving energy efficiency in opera-
tions at the different organisational levels within com-
panies. Therefore, it is proposed by engaging different
actors in contributing to continually achieving improve-
ment, the process of improving energy efficiency in
operations can be regarded as a context for sustain-
ability-as-practice. The theoretical contributions of this
article to the current body of knowledge are twofold.
First, the article contributes to knowledge about opera-
tions strategy and sustainable operations management
by providing evidence that sustainability as practice can
be achieved by improving energy efficiency in
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operations. In introducing the practice-based frame-
work derived from the findings, this article proposes
a new way for approaching the process of improving
energy efficiency in operations with a multidimensional
approach. As such, the framework responds to calls
emphasising a shift from sustainability as performance
(Silva and Figueiredo 2017) towards the perspective
that sustainability practices as a bundle of practices
are resulted from a combination of activities in daily
operations (Silva and Figueiredo 2020). Second, the
article has not only focused on how daily activities
occur and what personnel do in relation to those activ-
ities but also sought to enable an understanding of
real-life events from the viewpoint of a range of practi-
tioners who are integral actors in the process of improv-
ing energy efficiency in operations. In that light, the
study has opened up the ‘formulate-then-implement’
view on the top-down approach in the research, and
the article thereby offers insights that actualising the
objective of improving energy efficiency in operations
is not an escalated top-down or bottom-up approach
but a continuous participatory process involving the
adoption of iterative loops. This article has thus pro-
posed propositions for enabling the improvement of
energy efficiency in operations.

The article also highlights the practical implications
for companies and managers who adopt objectives for
improving energy efficiency in their operations. In pro-
ducing the framework, the study has facilitated
a description of the process of improving energy effi-
ciency in operations and provided guidelines on where
and how to identify the relevant practices of practi-
tioners involved in those efforts relative to sustainabil-
ity-oriented corporate-level and operations strategies.
The findings emphasise that improving energy effi-
ciency in operations needs to be treated as an iterative
process. It is not just the linear sequence of the induced
development efforts, followed a top-down process and
included as the ad hoc responsibility of a centralised
support function. Instead the different sets of activities
and the practitioners who carry them out are central to
this iterative process. Moreover, by clarifying the various
underlying reasons for initiating development efforts,
the research suggests that managers should consider
changing their approach in goal- setting and commu-
nicating their objectives for improving energy efficiency
in order to create a shared understanding, namely
through transparent information-sharing via efficient
communication channels (e.g., daily meetings, presenta-
tions, general meetings, and internal and external net-
works). By doing so, managers can not only enable the
actualisation of improved energy efficiency in opera-
tions but also enforce interaction and empower iterative
loops in the process.

Notwithstanding those contributions, the study had
some limitations. For one, it did not constitute compre-
hensive research on mapping operations strategies.
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Nevertheless, it did attempt to identify examples of
induced development efforts from top management
and emergent development efforts initiated by opera-
tions employees in multiple companies in order to por-
tray the process of operations strategy in relation to
improving energy efficiency in those companies. Even
so, the findings may be biased towards the identified
efforts identified and examined in the cases, which calls
for more comprehensive longitudinal studies on other
activities. For another, the propositions remain to be
empirically tested, because the findings are limited to
the nature of the interviews and based on interviewees'
perceptions. While the interviewees were the actors in
the companies most knowledgeable about improving
energy efficiency and the study sought to include
respondents from different organisational levels, future
research could gather and analyse more data from dif-
ferent levels within such companies — for example, by
conducting surveys. Moreover, while the study has
answered the call for cross-level research that links indi-
vidual behaviour and internal processes with sustain-
ability as an organisational-level phenomenon (Williams
et al. 2021), alternative theoretical lenses, such as com-
plex adaptive systems lens (e.g. Touboulic, Matthews,
and Marques 2018), can be further used for multilevel
analysis to map the evolution of improving energy effi-
ciency in operations as a sustainability-oriented strategy
in a supply network. The findings have also observed
differences in the interviewees’ understanding of the
objectives for improving energy efficiency in operations
while information-sharing channels are in place in the
companies. That difference indicates that either the
means of communication and information-sharing
channels or the underlying reason for individuals not
to acknowledge the information needs to be further
examined.
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Appendix 1

Study protocol

Research background

Sharpening the focus on the sustainability of operations
processes provides opportunities for companies to work on
the sustainable development of operations and to analyse
the root cause of sustainability in terms of energy efficiency.
Recent research has identified a gap between visions for
sustainability and actions taken for sustainable develop-
ment—that is, to design and execute processes that lead to
sustainable outcomes). Companies struggle to translate their
visions into day-to-day actions despite having a formal strat-
egy and commitment to sustainability. One way to imple-
ment sustainability is to develop a paradigm for
sustainability based on previously implemented paradigms
in the company.

Research focus

The study seeks to investigate distinct steps in the process of
improving energy efficiency and how companies take those
steps in order to provide a systematic approach to achieving
energy efficiency.

Energyeffektivisiering som en process

Key questions

What do companies do at each of those stages?
What pathways lead to increased energy efficiency?
What is the role of training and education for professionals
in developing such a process and achieving results?

Research activities

Case studies will be conducted to investigate companies that
have achieved energy efficiency by working with lean
improvement processes.

What we need from you

We need to gather data from interviews as well as from
internal company documents and presentations. Interviews
will primarily be conducted with people working with energy
efficiency and improvement processes.

Rules for data collection

® Each interview will last 2 hours at most.

® The researcher should initiate each interview by telling
the interviewee what the research is about, its purpose,
and that their answers will be treated confidentially.

e [f possible, then the interview should be audio-recorded.

e Notes should be taken and sent to the interviewee for
validation.

m T M

Appendix 2

Interview guide

Introductory questions, to be directed to each interviewee
individually to understand the interviewee’s role in improving
energy efficiency

Questions about general sustainability

e How do you define sustainability at your company?

® Do you consider sustainability to be a competitive priority
for your company?

® |s sustainability part of your company’s corporate and/or
business strategy? If so, then how is it formulated?

® |s sustainability part of your company’s manufacturing
strategy? If so, then how is it formulated?

e What different aspects of sustainability does your com-
pany include?

® Does your company have any strategies for dealing with
sustainability?

® How does sustainability affect decisions at the operation
level at your company?

® How does sustainability affect everyday activities at the
operation level at your company?

® Do you measure sustainability in any way for your
company?

® How are sustainability measures reported at your
company?

Questions about energy efficiency in operations

e What motivates your company to invest in improved
energy efficiency?

® Does your company have a vision for energy efficiency
improvement?

® Do you consider energy efficiency to be a competitive
priority for your company?

® |s improving energy efficiency part of your company’s
formal sustainability strategy? If so, then how is it
formulated?

® How are your company’s goals for energy efficiency set?

® How are the goals translated at the upper and lower levels
within your company?

® Would increasing employees’ knowledge and developing
their competence cultivate a more bottom-up approach?
If so, then how?

® How are projects for improving energy efficiency initiated
at your company?

® How are projects for improving energy efficiency at your
company evaluated? Are they evaluated differently from
other projects?

® Would increasing employees’ knowledge and developing
their competence cultivate a more inside-out approach? If
so, then how?

e What is the time horizon for investments and returns in
improving energy efficiency?

® How are projects for improving energy efficiency funded?

® To what extent is improving energy efficiency integrated
into other improvement processes at your company?

Measurement,
reporting and
bench marking



What are the primary challenges in and/or barriers to
implementing projects for improving energy efficiency?
How are they addressed at your company?

Are cross-functional teams used to implement projects for
improving energy efficiency at your company?

Are production and/or operations personnel involved in
implementing projects for improving energy efficiency?
What are the drivers of projects for improving energy
efficiency at your company? How does your company
motivate employees to be interested in the goals and
strategies related to improving energy efficiency?

How can employees at your company become more
involved and interested in pursuing improved energy
efficiency?

How would increasing employees’ knowledge and com-
petence improve the implementation of projects for
improving energy efficiency? How can knowledge of
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corporate strategy goals for improving energy efficiency
affect the implementation of projects for improving
energy efficiency?

Do you measure and report energy use at the product
level?

Do you measure and report energy use at the factory
level?

To whom are energy-related issues reported at your
company?

® How are energy-related issues reported at your company?
® |s energy measured and reported in the same way across

different units at your company?

Are employees at your company trained to measure,
report, and use measured items? How would training
employees improve measurement and reporting pro-
cesses at your company?

Do you benchmark internally or externally?
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