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1 Introduction

Many of the greatest environmental challenges are found in urban regions where the intensity of traffic
from privately owned vehicles is responsible for increasing local pollution and greenhouse gasses
(GHGS). Over the years, a huge number of research activities, plans and policies have been elaborated
addressing how to manage a shift from an unsustainable mobility system centered around the privately
owned fossil-fuel car towards more sustainable forms (Jochem & Rothengatter, 2016; Wegener, 2013). A
shift from fossil-fuel to electric vehicles has proven to be one of the most promising pathways for
developing a more sustainable urban mobility system (Moradi & Vagnoni, 2018; Nykvist & Whitmarsh,
2008; Schippl, Gudmundsson, & Serensen, 2016). Although this may not solve problems related to land
use and congestion, it represents an efficient way to reduce noise and local COz emissions (Figenbaum &

Kolbenstvedt, 2013; Hawkins, Gausen, & Stromman, 2012)1.

The interest in electric cars in the private market has grown steadily in Europe, Asia and the US, and in
some countries where progressive political measures have been introduced to promote e-mobility, half of
all new cars bought are now electric (Hardman, Jenn, Tal, & Axsen, 2018). However, the interest in
changing mobility habits among professional urban drivers has lagged behind, and even in markets that
are considered frontrunners of e-mobility, the use of electric vans (EV's) is marginal (Jon M. Denstadli &
Julsrud, 2019). The significant number of trips produced by the fleet of craft and service workers in most
cities implies that developing greener everyday behavior in this group could have a strong impact on
efforts to reduce emissions of CO in urban regions (Figenbaum, 2019). Recent scenario models of urban
transport developments also suggest that transport by light commercial vehicles may continue to increase
until 2050 (Brand, Anable, & Morton, 2019). Still, although a range of new e-van models has been
introduced in the last few years, it has proved difficult to make e-mobility attractive in the professional
market. So far, the interest from research communities has also been minimal; there are almost no
empirical studies of the use of EVs among professionals, and the factors that currently are obstructing

further adoption of e-cars are therefore largely unknown?.

Studies of technology adoption in enterprises have on the one hand been dominated by theories that
address economic benefits/costs and various social psychological processes(Edwards, Delbridge, &
Munday, 2005; Hargreaves, 2011; Julsrud & Denstadli, 2014; Legtis, Ingham, & Collerette, 2003). More
recently a set of innovation studies has turned attention to how multiple technical innovations can
provoke a larger systemic transition when alighed with macro- and meso-level factors. These theoretical
strands differ radically as they move away from studies of individual adopters towards analyzing large

systemic players including actors, institutions, humans and nonhumans.

1 1t should be noted that emissions from electric cars depend on the energy mix available in the cities. As Norway has close to 100 percent clean
energy, these vehicles are practically free from emissions.

2 But see (Jon M. Denstadli & Julsrud, 2019; Figenbaum, 2019)
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The starting point for this paper, however, is social practice theory, in which the main focus is on
individuals’ everyday routinized performances. In contrast to psychologic and economic approaches, it
refuses to see adoption as a question of rational choices or attitudes, and in contrast to transition
theoretical framework, it highlights the routinized actions of people rather than the complex dynamics of
transition theories (Shove, 2010; Watson, 2012). In line with social practice theoties, the focus of this
paper is on how well the new sustainable innovations are fitting with existing work practices, viewing the
enterprises as communities of practice rather than as formal organizational units, following the logic of
rational decision makers or the constraining factors of an organizational environment (Brown & Duguid,
2001; Lave & Wenger, 1991; Pantzar & Shove, 2010; Shove, Pantzar, & Watson, 2012). Although we
acknowledge the basic premises of practice theories, we suggest a theoretical framework in which the role
of actors and agency in initiating and stabilizing change is given more room. Inspired by Strengers’
(Strengers, 2012) work on electricity demand managers, we propose a novel theoretical framework where
an element-based version practice is enriched with the concept of change agents. We otfer a definition of
change agents as individuals who seck to make reconfigurations in social practices by introducing
technologies, negotiating meaning and initiating learning. The question we raise is how uptake of e-vans
among small craft and service enterprises challenges the established mobility practices, and how local

change agents are initiating processes that help to stabilize emerging practices.

This paper contributes to theories of proenvironmental innovations in enterprises by explicitly connecting
the “element-based” social practice approach, as promoted by Shove et al. (Shove et al., 2012), to the
concept of change agency. By applying this new framework in a study of 14 craft and service enterprises
adopting EVs, we demonstrate how these processes were strongly affected by the activities of engaged
actors that took on a leading role in promoting and facilitating change in practices. The benefit that this
approach brings is that it allows for a more fine-grained and richer understanding of how changes occur

and also of points of resistance and defection.

In the next section (2), we shall give a brief overview of some current theories on adoption and the use of
proenvironmental innovations in organizations before we present our suggested framework. In the
following section (3), we go through the context for our case studies—14 enterprises in two Norwegian
cities—before we explain the methodology and data (4). This provides the background for the results

presented in section 5 and the discussion and conclusions in section 6.

2 Theoretical Overview and Analytical Framework

2.1 Traditional Innovation Theories
The body of studies emphasizing the adoption of innovations at the level of the organization is huge and

fragmented, and the various theories have their roots in different disciplines and professions (Edwards et
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al., 2005; Lam, 2005). One important group of studies is based on traditional innovation theory and is
concerned with how new ideas spread in society through diffusion mechanisms and factors that makes
people employ innovations (E. Rogers, 1995; E. M. Rogers & Kincaid, 1981). The diffusion of innovation
(DOI) approach has been influential across several disciplines, and extended versions are widely applied
in studies of uptake of new technologies in organizations (Lam, 2005; E. Rogers, 1995). According to this
theory, diffusion is about how an innovation is communicated through certain channels over time to the
members of a social system. The point of departure is the famous S-shaped diffusion curve, and the
adopters are classified within five ideal-typical groups, depending on where they belong on the adoption
curve. The distribution process of an innovation is largely driven by informal and formal communication

networks, and important for these processes are “opinion leaders” and also “change agents”.

In the social-psychological stream of studies, efforts have been made to integrate new variables into the
DOI framework, and theories of reasoned actions (TRA) and planned behavior (TPB) have been
particularly influential for much subsequent work. Fishbein and Ajzen developed the TRA to define links
between the beliefs, attitudes, norms, intentions, and behavior of individuals (Ajzen & Fishbein, 1980;
Fishbein & Ajzen, 1975). Central assumptions of the theory are that a person’s behavior is determined by
their behavioral intention to perform it, while intentions are determined by attitudes and perceived
subjective norms regarding the behavior. One of the most popular offshoots of these approaches, when
studying the implementation and adoption of information and communication technology (ICT) in
organizations, is the technology acceptance model (TAM)(Davis, 1989; Korpelainen, 2011). This theory
aims to predict and explain ICT usage behavior, that is, what it is that causes potential adopters to accept
or reject information technology. In the TAM, two theoretical constructs, perceived usefulness and
perceived ease of use, are the fundamental determinants of system use, and they predict attitudes toward
system use. Despite its popularity, the reliability and usefulness of this theory has been widely questioned,
among other things, for ignoring the dynamic social aspects of adoption processes and ignoring

contextual and cultural factors (Benbasat & Barki, 2007; Legris et al., 2003).

2.2 Transition Theories
More recently, a stream of studies applying a systemic theoretical approach have come to dominate many
innovation studies within organizations and beyond. Transition theories (TMs) represent an extended and
more dynamic understanding (F. Geels, 2012; F. Geels & Schot, 2007; F. W. Geels, Sovacool, Schwanen,
& Sorrell, 2017; Grin, Rotmans, & Schot, 2010; Rotmans & Loorbach, 2010). A central concern of these
researchers is in developing a unifying theoretical framework for understanding innovation and social
change based on previous work in sociology, economics and technology. Transition theories build on a
traditional diffusion framework but extend to a more complex model operating on multiple social levels.
One branch of transition studies that has gained much attention in transport and energy studies during

recent years is the multi-level perspective (MLP)(F. Geels, 2002; F. W. Geels et al., 2017). The starting
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point for this approach is that the process of change takes place at various systemic levels. The term #iches
refers to small groups of entrepreneurs and early adopters experimenting with innovations at a very early
stage. These are often considered as communities of practice in which meaning is in the process of being
developed, but where it still stands out as improvised and experimental. At a higher level, there are the
socio-technical regimes, where technologies have been segmented into more permanent structures and
configurations. The importance of certain types of technology and associated practices is backed up by
relationships with other groups and social institutions (regimes). Geels (2002) claims that the regimes
include cognitive, regulative and normative rules. At the highest level, there are /andscapes in which
technology has become a fundamental part of our understanding of limits of existence. This constitutes
the external context in which actors within niches or socio-technical regimes largely have to take for
granted. The alignment of these forces enables the breakthrough of systemic innovations and the
development of new and alternative transition pathways (2007). In this framework, small enterprises
exploring new technologies are usually considered to be niches manoeuvring to nurture pathbreaking
innovations; so, it becomes competitive and robust and contributes to regime shifts (Smith & Raven,

2012).

2.3 Innovation as a Change in Practices
A third stream of studies increasingly applied in current innovation studies is social practice theories.
Following this approach, socio-technical innovations must be understood in the context of how they
relate to the social performance of everyday routines and behavior (Nicolini, 2012; S. Ortner, 2000;
Shove, 2010; Shove et al., 2012; Shove & Walker, 2010; Warde, 2005, 2014). Technological artifacts play a
key role in the formation of social practice, as they externalize aspects of practice and transfer parts of it
from the mental sphere to the concrete material world. In essence, practices consist of complex networks
of tools, concepts and expectations (Tuomi, 2002). The meaning of a new technology is not grounded in
individual decisions but is rather created within a community of users communicating and interacting on a
regular basis within a given social context. Meaning has its origins in collaborative practical activities, and
the community that reproduces specific meanings is labelled as a community of practice (COP).
Following Lave and Wenger (1991), adoption of new practices in enterprises—including new
technologies—can be analyzed as processes of learning within a community of users. They have
suggested that most of practitioners’ learning occurs in social relationships at the workplace rather than in
a classroom setting, a concept known as “situated learning”. The interactions between novices and

experts influence the gradual process by which newcomers create a professional identity.

The foundations for social practice approaches to the analysis of human behavior can be traced back to
Bourdieau (1977), Giddens(1984b), Schatzki (2002) and deCertau (1984). According to Reckwitz (2002), a
common baseline for these theories is that they consider the social as emergent from the flow of
practices. Practices are relatively routinized and sustained ways of enacting a set of elements, and everyday

practices are anchored in multiple overlapping ties to the social, technical and cultural fabric of everyday

4
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life. In the definition offered by Reckwitz (2002 ,p. 249), a practice is “a routinized type of behavior
which consists of several elements interconnected to one another: forms of bodily activities, forms of
mental activities, “things” and their use, a background knowledge in the form of understanding, know-
how, states of emotion and motivational knowledge”. The exact boundaries of a given social practice may
be difficult to define, but practices can be comprehended as “blocks of activities” whose coordination
and interdependence make it meaningful to conceive of them as entities. Such elements include bodily as

well as mental activities.

Drawing on the definition offered by Reckwitz above, Shove et al (2012) have suggested that three main
elements can be addressed to guide empirical investigations of practices: (1) materials, including the use of
tools, technologies and equipment; (2) meaning, referting to the particular idea/image that is related to a
particular activity; and, (3) competence and skills (learning) that are involved with an activity. In more
specific terms, practices are characterized by the linkages that practitioners make or break between a
diverse set of pre-existing elements within these three categories. Innovations in practice accordingly
involve a changing combination of symbolic and material ingredients and of competence and know-how
(Pantzar & Shove, 2010). We shall return to this “element-based” framework when we discuss our

theoretical framework.

2.4 Change Agents, Transformation and Change
Traditional diffusion theory, transition theory and practice theory offer very different perspectives for
analysing socio-technical innovations and change in enterprises as well as the particular role of individual
actors. Traditional diffusion theory and later psychological adoption theories locate change mainly as a
decision in the hands of individual actors or business managers. Individual actors are recognized as
sufficiently powerful to initiate change processes, yet decisions to adopt or not are based on the rational
choices or on an accumulation of individuals’ perceptions and attitudes. The transition approach,
however, offers a sophisticated framework for analysing long-range social dynamics, where the role of
individual actors is significantly downplayed as a source of change. The uptake and success of particular
technologies depends on how well niches operate in concert with other niches and regime players
(Hodson, Geels, & McMeekin, 2017; Smith & Raven, 2012). Although minimal, the role of the actor is
acknowledged as a driver of niche activities, including network building with other niches and regime
actors, assisting learning activities and articulating expectations (deHaan & Rotmans, 2018; F. W. Geels,
2010). The importance of engaged and active individuals had been backed up by empirical studies finding
that actors often are crucial to forging new networks across niches and towards regime actors
(Hargreaves, Hielscher, Seyfang, & Smith, 2013; Martiskainen, 2017; Pilloni, Hamed, & Joyced, 2020;
Seyfang & Longhurst, 2013; Yua & Gibbs, 2018).

Practice theories build on a ontology different from the other two theories as they turn attention to the

ongoing and reoccurring accomplishments within groups of individuals and their material surroundings
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(Nicolini, 2012). Whether a new technology or social innovation has any significant and lasting impact is a
question of to what extent it can contribute to a recrafting of ongoing practices by changing their
constituent elements, substituting whole practices with alternative ones or changing how practices
interlock with other practices (Shove et al., 2012). Most importantly, the approach suggests that the basic
unit of analysis for understanding social phenomena is the reoccurring stream of practices, not the
practitioners. This implies a radical decentralization of agency as in favor of structures of reoccurring
behavior, in which individuals are mere “carriers of social practices” (Reckwitz, 2002, p. 256). Some
advocates of social practice theories argue that people do not usually have control over the circumstances
in which they find themselves and that change may come from endogenous forces rather than actors
(Warde, 2014). Transformation of practices in general is considered to slow processes based on the
recrafting of ongoing practices where individual actors are of minor importance. Criticism have been
levelled against some variants of practice theories for downplaying the power of individual actors too
much (S. B. Ortner, 2000). Yet, there is always an interplay where agents exert influence on the
reproduction or disintegration of practices. As argued by Giddens (1994), one of the founding fathers of
the practice approach, although individuals follow pathways of well-established social practices most of
the time, there is also room for improvisation and the creation of new social practices, in particular when
situations are changing. The implementation of new technologies can in itself represent a “trigger event”
that paves the way for a change in practices, and under such circumstances, actors may have more
opportunities to influence practices than otherwise. In an organizational settings, individuals with
assigned roles (managers, IT staff, administrators) will also influence the power that certain individuals

have to enforce actions and change practices (Otlikowski, 2000; Wenger & Snyder, 2000).

Within the field of practice studies, new attention has been brought to how social practice members
engage in active establishment, resistance and manipulation of ongoing practices. Practice studies that
recognize the importance of local actors in initiating social practice change can be found in studies of
consumer goods (Ropke & Christensen, 2012), shared mobility (Kent, Dowling, & Maalsen, 2017) and
community energy (Hargreaves et al., 2013). In the field of energy demand management, Strengers (2012)
has suggested that the concept of change agency—initially developed in the DOI approach—could be
reframed through the lens of social practice theory. In analysing households’ electricity demands,
Strengers argues that demand managers could refocus their role on “a new breed of change agents” that
“both deliberately and inadvertently are reconfiguring the elements of problematic practices” (p. 233).
Following Strengers, agent include designers of technologies as well as policymakers and manufacturers.
Most critical, however, are the performers of the practice who in their everyday lives demonstrate
adaptiveness and inventiveness in modifying, scheduling and transforming current routines when the

elements of practices are reconfigured.

2.5 Analytical Framework
In this paper, we suggest a theoretical framework within which individuals in communities have room to

influence the establishment, stabilization and fragmentation of social practices in enterprises. As a point
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of departure, we follow up on Strenger’s suggestion, taking up the concept of change agents, but we take
it a step further and relate this to three key elements constituting a social practice: meaning, technologies
and competence, as suggested by Shove et al. (Shove et al., 2012). Change in social practice occurs as links
between elements are broken, reconfigured and realigned in new constellations. As indicated in Figure 1,
engaged individuals—change agents—may intervene or enhance the process by facilitating connections
between elements, for instance by suggesting linkages between a certain meaning and a technological
artefact. The transformations in practices within organizations can in general be described according to
three stages: stability, reconfiguration and realignment (Shove et al., 2012). The first stage is the
preintroduction stage, where existing technologies are used, and there is a balanced connection between
the technologies in use, their particular meanings for the community, and the skills and knowledge
required to handle them. In the second stage, a novel technology is introduced, and the other elements
are challenged. New ideas or competences may need to be activated as the technology is taken into use in
the community of practitioners. This is the stage at which change agents may play a particularly important
role in suggesting reasons why this technology “makes sense” for the group and how it should be framed
in the context of their daily work. The change agent can also actively take part in learning, even if he or
she does not necessarily possess the requisite skills. Yet, the functioning of a technology can improve
when change agents, for instance, facilitate demonstrations or group discussions. An innovative
technology may find a place in the community if the elements are realigned and stabilized and the new
practice is aligned with other practices in the group. In the last stage, a new practice enters a state of
reproduction and becomes a part of the everyday routines in the organization, or it is rejected, and the

initial way of working is re-established.

As suggested in this framework, agents can and usually will be engaged in social practice changes as new
technologies are adopted in their daily work. This does not imply that a manager or someone else has the
power to enforce a connection or dictate a particular meaning but that there is room to facilitate and
enhance the reconfigurations. In the following analysis, we shall use this framework to explain how
change agents in 14 small crafts enterprises were involved in efforts to reconfigure and realign elements

related to mobility practices.

Figure 1

Change Agency and Transformation of a Social Practice
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3 Case Study Context

This paper is based on a study of 14 craft and service enterprises located in the two largest cities in
Norway: Trondheim and Oslo. Since the government has established a comprehensive incentive scheme
to stimulate the adoption of battery electric vehicles (BEVs), the level of adoption is high. These schemes
include both monetary (e.g., VAT exemption) and nonmonetary (e.g., access to bus lanes) incentives. This
policy has been highly successful; since 2013, the market share of BEVs has increased to 18 percent
(Fearnley, Pfaffenbichler, Figenbaum, & Jellinek, 2015; Figenbaum & Kolbenstvedt, 2016). Professional
BEV users, however, have lagged behind. Their proportion increased slightly until 2014, but since then it
has been stable at around one per cent of the total stock of vans in Norway?. Yet the potential for
reduction in emissions from the crafts and services market is significant. Studies indicate that between 5
and 10 percent of all car trips in the three largest Norwegian cities are made by vans or small lorries (Jon
Martin Denstadli, Vagane, & Wethal, 2014). This makes it all the more relevant to understand the

processes contributing to or hindering transitions to sustainable mobility in groups of potential users.

Figure 2

Electric Vans and Passenger V'ehicles: Market Shares in the Norwegian Market. Sonrce: Figenbaum (2019)

From the perspective of transportation, craftsmen are a particulatly challenging group of mobile workers
since their job requires carrying tools, materials and other equipment requiring car transportation. Unlike
“white collar” professionals, who can use public transport or even nonmotorized modes of travel when
moving between clients (in urban areas), craftsmen have few alternatives to the car. Their travel therefore
amounts to a considerable number of trips in urban areas on weekdays. According to figures from
Statistics Norway (SSB), the crafts industry employs some 250,000 people in Norway, corresponding to

10 percent of the workforce.#

The boundaries between craftsmen and service workers are blurred. However, the latter group is more
comprehensive, involving employees in public and private sectors (hotels, restaurants, health and social
services, among others). The service sector is among the largest and fastest growing in Norway, as in
most modern economies, and represents over 60 percent of the workforce in Norway?. The proportion
involved in related mobile services is unknown, but it may be assumed to be significant. The large

majority of craft and service enterprises are small and medium sized, and in these enterprises, uptake of

3 Figures downloaded from Statbank produced by Statistics Norway: https://www.ssb.no/en/statbank/table/11823/. Webpage last visited April
2019.

4 ssb.no/emner/06/01/yrkeaku/ttab-2012-04-26-01.html
5 https://www.ssb.no/arbeid-og-lonn/statistikker/ regsys/aar/2016-05-27?fane =tabell&sort=nummer&tabell=267368
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new technologies is usually done informally through small-scale testing, in contrast to larger organizations

where this usually is regulated by predefined protocols and guidelines (Klewitz & Hansen, 2013).

In both Oslo and Trondheim, the number of registered vans has grown in recent years. According to a
recent study, the number of registered vans in Norway has increased by almost 70 percent during the last
decade, more than twice the growth of passenger cars (Jon Martin Denstadli et al., 2014). The study
estimates that craftsmen’s travels amounted to 11 percent of the vehicles passing through the toll stations

in Oslo on an average workday and five percent in Trondheim.

4 Methodology

This study relied on qualitative interviews with managers and employees in craft and service enterprises
that have taken EVs into use. The number of enterprises that have bought such vans is small, as
mentioned above, and to get information about eatly users, we consulted the national registry of EV
owners. We also contacted three of the largest distributors of EVs to the Norwegian market—Renault,
Peugeot and Nissan—to get information about buyers®. We then approached a selection of enterprises
that fall within the relevant business categories in the two cities. Thus, the sample was based on
informants that are theoretically relevant, even if not representative of a larger diversified group of early

adopters.

Qualitative investigations were conducted at 14 enterprises that had purchased one or more EVs during
the previous 1-3 years. In total, 27 employees and managers were interviewed alone or together, and all
interviews were conducted in the workplace. On the one hand, the sample included a number of
traditional crafts industries, including carpentry, electrical, bricklaying, painting and roofing enterprises.
On the other hand, it included a number of enterprises in service-related industries, including cleaning,
security, home care and caretaking services (Table 1). The interviews took place in the period January—

May 2015.

All of our informants were either managers or employees with a high level of daily mobility. All were
involved in different types of travel activities within the two city centers. Tasks carried out in the service
enterprises may be on the “periphery” of what is usually considered craft work. However, inclusion of
these enterprises was beneficial because it ensured a certain amount of diversity across cases. While crafts
enterprises were usually at an early stage in the adoption process, many service enterprises had several

years of experience. Service enterprises can therefore function as points of reference for crafts businesses.

It should be noted, however, that there were some key differences between the craft and service

enterprises in this sample: The crafts businesses were typically small-scale Norwegian enterprises with 3—

0 Four small electric vans are available on the Norwegian market (Nissan E-NV200, Renault Kangoo, Peugeot Partner and Citroén Berlingo)
(Figure 1), ranging in price from NOK 199,900 to 216,000. Electric vans are exempted from all procurement and investment taxes. The Nissan
and Renault vehicles are available in several versions. The nominal range is 170 km and the battery watranty is 5 years/100,000 km
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20 employees. The service employers were often departments of larger private or public enterprises
[10,11]. In all cases, however, the interviewees were part of smaller groups of 3—20 individuals, making it

reasonable to consider them as communities of practice.

Table 1

The Craft and Service Enterprises Studied. (If the Enterprise is Part of a Larger Enterprise the Number

of Employees is in Parentheses)

5 Results

It is beyond the scope of this article to give a full picture of the work practices of craft and service
workers. Our point of departure here is the “practices as performances”, i.e., the observable activities they
performed that in some sense involved mobility (Schatzki et al., 2002). A central part of these activities
centered around the traditional van or lorry as their most central mobility technology. As we shall show,
change agents played a crucial role in this process, which in some cases led to a stable realignment of
practices. Thus, this chapter follows the analytical model but focuses in particular on the reconfiguration

of practices facilitated by managers as change agents.

5.1 Reconfigurations of Links and Elements

5.1.1 Promoting EVs—Suggesting Meaning to the Community

The adoption of EVs in the small companies was often done without much planning or preparation. In
some cases, the initial idea to buy EVs came from a car dealer (PA1, RO1); in other cases, the notion was
recommended by other enterprises (BL1, CL1) or simply came on a leaflet in the mailbox (CAZ2).
However, someone in the enterprise responded and took the initiative to test it out further. As outlined
above, we understand these people to be agents of practice change. It should be noted, however, that
most of the small crafts enterprises were managed by a core of 2-3 people, who in some cases also had
started the companies (CA1, EL1, RO1). This meant that the organizations had a very flat structure,
where no one was specifically responsible for technology development of the car fleet. The change agent
was therefore in most cases an individual in a small community of workers, who either was the first to
have the idea of using EVs or had a persistent belief in EVs. This was mostly managers, but sometimes it
was people with a strong connection to the manager. In several cases, the change agent was someone who
already owned an electric car privately. As one co-manager at a cleaning company said:

“T consider myself an ‘e-car guny’. I've been driving electric cars for years. Long before they looked like cars. So 1 was a driving
Jorce behind this, and just after I started the job, 1 initiated this project ....” (Co-manager, CL2)

10
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In the smaller crafts enterprises, implementation was usually informal, with one or two staff members
trying out the vehicle for a time to see how it worked. Often the process ended there if the car did not
live up to their expectations (PA1, RO1). In the service enterprises, however, the EVs were evaluated
more thoroughly before being fully implemented. In some cases, this included programs to educate the
intended drivers, and one security company (SE1) had conducted a one-year pilot project followed by a
course in “eco-driving”. In many of our cases, they described the adoption process up to that point as an

“experiment” or a “test” to see whether it could actually work for them (PA1, CA3).

The implementation cannot be understood without relating it to the particular weaning attached to this.
Typically, the main argument in favor of the EV was cost savings, sometimes also backed up by
environmental arguments. Two young managers at a carpentry enterprise explained how the
environmental benefits were an important factor in their early motivation.

“It was a time when we were very much interested in electric cars becanse of the environment. Privately, first and foremost,
becanse you looked very closely at Tesla during that period. (...) And it was quite a coincidence that we ended up with those

cars, but the reason we did it, it was becanse you were involyed with that environmental stuff in your spare time too. You
looked at Tesla, you looked at electric cars, and you were really proelectric in those days. . ..” (Co-manager, CA2)

However, not everyone was driven by genuine concern for the CO» emissions per se. The environmental
arguments were mainly framed as a question of “image” more than as contributing to a reduction in
GHGs. As the manager at the painting firm explained to us:

“For us, the economic side was the most important thing, but the environmental aspect was also a part of it. And that it was
new and exciting. After all, it is timely to think about the environment, and it is a signal to the public. If this had worked

optimally we wonld have milked it for all it was worth in onr marketing. Then we would have replaced the whole car park
and the whole gang would have driven electric cars, but we haven’t come that far yet.” (Manager PAT)

The environmental image was considered particularly important for their business sector as one that
traditionally had a bad reputation for polluting the environment with “all kinds of chemicals”. EVs could
help to mitigate this. However, three of the enterprises (RO1, JA1, SE2) had signed agreements with the
certification company’ in which they committed themselves to gradually improving their environmental
profile and reducing emissions. They were then awarded a green certificate, making the firm more
attractive for potential customers who prefer “green subcontractors”. Implementing EVs was one way to

improve their scores in the certification scheme.

In addition to the issue of sustainability, an element of being innovative and smart was attached to the

implementation. This was related to the image and self-conception of being an innovative firm.

7 Eco-Lighthouse (Miljofyrtirn) is Norway’s most widely used certification scheme for enterprises seeking to document their environmental
efforts and demonstrate social responsibility. http://www.eco-lighthouse.org/

11



©CO~NOOOTA~AWNPE

“I can say that we are a company that uses new things in many other areas as well (...) We do not think about things, we
are making quick decisions. We're early movers, even though it can turn out badly. Al in all, we try to keep abead, and I
think we benefit from that....” (Manager RO1)

Thus, efforts were made to build a connection between the technology and such meanings as being
environmentally friendly, smart and innovative. The change agents needed these as “selling points” to
obtain goodwill from other partners or employees. However, in many of the enterprises, the negotiation
about this was not settled, and managers admitted that the idea that this a smart or green way of travelling

was disputed.

5.1.2 Reconsideration of the Meaning of EVs Through Community-Based
Learning

As the new vehicles were being introduced in the enterprises, problems of all kinds arose, and in many
enterprises, there was strong resistance. Various aspects of the vans were questioned. First of all, there
were questions concerning the functionality of the EV, with its more limited travel distance, possible need
for charging during the day, and reduced capacity to transport goods. These limitations challenged the
mobility-related dimensions and routines mentioned above, although they were accentuated differently
across the enterprises. The driving distance for the EVs used in the case enterprises varied significantly;
for instance, it was estimated that the vans used by the bricklaying enterprise in the sample were driven
approximately 150—200 km per day. For this enterprise, it was important to learn how to find time during
the day to charge the batteries. And it was also necessary to find a charging location. Asking the customer
for power to recharge was an option, but was something to be avoided, as this could be seen as
“unprofessional” (CA3). Electricians (EL1) usually had the advantage of being able to make electricity
available for charging at work sites. However, many stated that the public charging infrastructure in their

area was inadequate (CA1, PA1).

The “range anxiety” was closely related to the irregularity of their trips. A manager at the
painting/decorating enterprise, for instance, explained that they often got calls from customers during the
day, calls that required unplanned trips, and this made it difficult to adapt to the capacity of the battery:

“It is the telephone that manages my day. I can plan as much as I like, (...) but when they call from Orkanger (a location
outside Trondbeim), 1 just have to go. I cannot say that I don’t have charged batteries ....” (Manager, PA1)

Unplanned trips were mostly described as a problem for roofing and painting businesses, where service
was one of their work tasks. In the service enterprises where the daily trips tended to follow a regular
pattern, this was easier to manage. Home care workers as well as cleaners usually followed a predefined
route between clients during the day, but the clients of the care worker would change within a
geographical zone as a result of changing care needs. Similarly, mobile units in the security enterprises

followed a given route between locations, though they could be interrupted by more urgent tasks during
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the day. Some of the security workers could have as many as 25 destinations during the day/night, yet
nevertheless they followed a predefined route. In general, this made it easier to manage the use of electric

power. Thus, as the likelihood of unexpected trips was lower, the use of EVs became more appropriate.

Some respondents told us that the winter had given them unpleasant surprises, as cold weather
dramatically reduced the driving range. Stories of employees running out of power and getting stuck in
various places were common. As a manager as a carpentry firm (EL1) told us:

“There are always stories. . .everyone knows someone who has an electric car, and they did not get to the cabin, becanse it was

cold and suddenly ... Yes, such stories, or what is written in the newspapers, they’re not alhways based on the truth. But there
is some truth to it as well becanse we know the cars have a limited range.” (Manager, EL1)

Another set of stories included episodes of failed charging at home or elsewhere. For instance, one of the
painters (PA1) told us that one morning he could not get to work because one of his children had

removed the charging cable from the car.

The small size of the EVs at the time of the study, which limited their capacity for transporting heavy and
bulky equipment, was also often highlighted as a drawback. A carpenter told us that the size of the van
and its poor loading capacity made it a bad choice for craftsmen:

“So, a guy who is an independent carpenter, he cannot manage with such a car. But, a gny who is an independent electrician,
he can, and a plumber too I guess. ...” (Manager, CA2)

The reactions and resistance during the implementation phase were largely related to functional (material)
aspects of the EVs: size, capacity and driving range. But the experiences “rebounded” on the meaning
attached to the technology. A manager at a janitorial service (JA13) complained that the staff were
reluctant to use the small electric vehicle since it did not look like a “real cat” to the customers. At the
same time, others saw an opportunity to promote themselves with a green image. Thus, in some
enterprises, after a while the EVs were painted with slogans promoting the company as environmentally

concerned. The meaning of the technology was thereby re-evaluated during the course of the trials.

5.1.3 Learning to Use EV Technology

In some cases, the way the technology was used was transformed during the learning process. As
discussed above, several companies initially perceived the range of the EVs to be insufficient when they
first took them into their fleet. This was a key experience and for some also a critical barrier to further
use, yet this often took the form of learning to cope with “a new type of car”. During the process of
learning, the idea of how to use the technology and drive the EV shifted. In particular, learning to drive in

ways that charge the vehicle efficiently was an important way to improve the usefulness of the cars:
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“There is definitely a competitive edge to it. You must learn to get a calmer driving style. When using the pedal you niust
think of regenerating, by releasing the gas instead of using the brake. So you drive in a completely different way. .. you drive
more softly then, I think. ...."(Manager, EL1)

The manager of a caretaking company at the university (JA2) had a typical role as a change agent. He
explained how the employees had learned to drive in ways that saved power:

“... when we started, during the first weeks, we bad two postal cars ... they went a few miles, and we conld hardly manage
to get around the route. The cars ran ont of power. We then wondered; what are we going to do? So we bad a discussion on
economic driving, how to save energy through more careful driving, reduced heating, and so on. And there was a competition

among onr drivers to see how far you actually conld get. So, from having to charge every day at lunch, after a while one conld
get by with charging only twice a week perbaps.” (Manager, JAZ2)

As is evident from this quote, the learning took on a social character, where the technology was the object
of discussion and shared activities. At one of the security enterprises (SE2), EVs had been tested out
carlier, but the test came to a halt due to problems with charging during the cold season. Implementation
was then continued with a more step-by-step approach, where they changed their routines.

“..we bought it [the van] and started to use it in January. And then I took part during the first weeks just to see how it
worked. And it went really badly. (...) And we found out the first night that ‘this was not very smart to do. I think we

should write that down’. But then I thought: after all, we bought these cars. So we have to find some solution.” (Manager,
SE2)

The manager persuaded the others to continue the process and initiated collective travelling along the
routes to improve the way the cars were used and charged:

“..and then we drove aronnd and tested our way forward. Figured out how to charge them and stuff like that (...). So then
we found out, we have to figure out how to run the routes. How to drive the car. We also had some conrses or discussions
with Nissan and... .. and then tried to get a plan for how to solve this. And then we got one car to go on the route at the
end. And once we got it up and running, we found ont we wonld like to have one more, and then we got it running too. Then

we just decided how many electric cars we were going to use, so within three quarters of a year, we bad only electric cars. Now
we have seven electric cars.” (Manager, SE2)

The persistent learning that had taken place in this small security enterprise illustrates the importance of
joint learning and also the role of a change agent as a driving force in the process. The manager in this
enterprise thus worked to strengthen a connection between organizational competence and new
technology. In the end, this also influenced the understanding of the technology and how they could use

it in their work.

On a managerial level, the most demanding challenge was learning to coordinate the use of the cars so
that they always had enough power for their tasks. As mentioned, several managers realized that with
battery electric vehicles in the fleet, the company needed to plan trips more efficiently on account of the
limited battery capacity. This included having staff switch between EVs and regular cars in accordance
with expected driving distance, allocating time for charging, and setting up routes where chargers were
available. This type of planning was much easier to do, of course, when there were few ad hoc trips and

high work flexibility. A manager at one of the carpentry firms explained:
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“You have to matke sure that you have enongh power to arrive, you can’t just start driving. So you have to plan yonr day a
little more. There was a transition in the planning during the first days, we bave to plan in a slightly different way. There
were a couple of such ‘empty stream moments’ in the first few months, but since then we bave had no problems with it at all.”
(Manager, CA2)

The managers at this small carpentry enterprise managed to reorganize their trips and schedules so that
the charging could be done between longer trips. In cases where the employees had very specialized
knowledge, and only one or two workers could handle certain jobs, the switching of people and cars
could become more difficult. A manager at the painting company perceived that the planning of trips was
getting too complicated:

“The planning part is important with such a car, and painters are not necessarily known as the best planners! They are more

Jfocused on the task, and should they start thinking about the range of the cars as well, then it will be difficult. The car just
has to work. Hard to imagine a craftsman sitting at home on Sunday and planning where to drive on Monday.” (PA1)

While the managers in the carpentry firm had acquired skills to handle the need for charging, the painters
felt that this was a critical failure of the technology. Managers at this firm expressed a wish to adopt new
innovations, but the link between learning and changes in use of technology were weakly developed. In
some sense, this enterprise expected to use the EV as if it were a traditional van, without changing
anything in how the car was used during the day. Indeed, the willingness of managers and employees to
change their routines and reschedule their plans appeared to be an important characteristic of the crafts
companies that succeeded with the adoption process. The electrical company succeeded in reorganizing
their work-related trips, but it required significant learning and changes in routines:

“For example, if you are going to have lunch, then you take it to a charging station. Or if you come to the company here,

then we have a quick charger ontside. So when you have to take a break or do paperwork or things like that, you put in the
charger. So in a way, you have to focus on charging whenever you can. ...” (EL1)

6 Discussion and Conclusions

The enterprises and managers in this study were all early adopters of EVs in a segment of users who so
far have given little attention to electric vehicles. By focusing on the ways in which the new technology
was implemented or rejected in their daily work practices, the study has shed more light on the question
of why the adoption of this technology can be challenging for craft and service enterprises and also on

how some enterprises have been successful in adopting it as part of their routines.

The study found that some engaged employees, usually managers, played a crucial role in enabling
changes to be made in the mobility practices and that in many cases they served as change agents. This
was obviously related to the initial move to buy EVs and also to the subsequent practice-based learning
and development of necessary skills to handle the technologies related to and materiality of using EVs.

The consolidation of links between elements of learning, meaning and technology were thus influenced
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by the change agents, but it was also a product of the ongoing communication and negotiations in the
community. Figure 3 gives an overview of key themes across the cases, related to the establishment of

links between technology-meaning, meaning-competence and competence-technology.

Figure 3

Cross-Case Themes Linking Elements in the Establishment of E—Use as a Social Practice, Facilitated by Change
Agents. (M = Meaning, C = Competence and T = Technology)

The connections made between the key elements constituting the new mobility practice were a dynamic
and nonlinear process, where it often was impossible to isolate one element from another. Building
meaning and developing new skills cycled through an ongoing process of experimentation accompanied
by discussions and “sensemaking” (Weick, 1995). As was also evident in Pantzar and Shove’s study of the
uptake of Nordic walking (Pantzar & Shove, 2010), the elements of practice were continuously
transformed during the innovation process in response to experiences and discussions. Clearly, the
knowledge and images that were drawn upon were not primarily produced within the group, but were
taken from a reservoir of pre-existing ideas available in the Western cultural sphere about what an electric

car can be used for, what a professional craftsman should look like, etc.

The learning was key, but this depended on change agents’ persistence in improving employees’ driving
style and finding solutions to the “charging problem”. Negative experiences from use, such as a craftsman
that experienced that he couldn’t get to work because a child had removed the charging cable, created
images and conceptions of EVs as an unreliable or immature technology. Sharing such “war stories” was
part of the learning process, which could easily move from positive to negative appraisals of the
technology, and change agents could only control this type of dynamic to some degree. This reflects
findings from works in organizational ethnography where sharing of knowledge among practitioners
often takes the form of narratives and descriptions of episodes (Brown & Duguid, 2001; Lave & Wenger,
1991; Orr, 1990).

In some enterprises, the trials reached the level of a stable configuration of elements. In one of the groups
of security workers (SE2), for instance, employees gradually learned to charge the EVs during the day and
drive them in ways that saved battery power. The adaptation to the technology was supported by an
understanding of the car as a “green car” that helped to build their company image and also by the idea
that this was a “smart” and economic way of moving around. The EV became part of a larger system of
practices that took place at the workplace, for instance with charging of vans being aligned with changed

practices of where to have lunch (close to chargers) or of commuting.

In other enterprises, the configuration could not be made stable, because the functionality of the cars
could not be integrated into the workers’ mobility patterns and routines. An example was the painting

enterprise (PA1), which found it difficult to coordinate the use of cars in such a way that they would not
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run out of power. The experimentation did not lead to improvements, and the EVs gradually came to be
seen as unreliable and “unsuited for craftsmen”. As a result, the EVs were accorded the status of a
curiosity that did not work, and the use of traditional vans was re-established. In most cases the situation
followed a slower trajectory, where the companies continued to use the EVs, but only for special types of
transport, or as an extra vehicle at the headquarters. In most cases this was related to a lack of trust in the
technologies, and ambivalence about the potential role and meaning of these vans for the enterprise.
Therefore, in many groups the implementation was rejected, or was put on hold awaiting further

technological development

The role of change agents as a facilitator was important, but the study also revealed how the material
conditions, in particular as manifested in pre-existing mobility patterns, constrained the enterprises’
possibilities to transform their practices. The complexity of the mobility patterns differed significantly,
and enterprises with established, ad hoc travel patterns tended to experience more problems with
implementing EVs in their transport. The best opportunities for successful adoption were found in
enterprises with predictable work routings, mainly security, caretaking and cleaning firms. In addition, the
distance of the trips was important, and the most complicated cases had a combination of ad hoc and

long-distance travel.

Theoretically this work has suggested that change agents should be viewed as actors influencing the
implementation and use of sustainable innovations in small enterprises through the lens of practice
theory. In contrast to the strands of organizational innovation literature where the uptake of sustainable
innovations is considered to be driven by the adoptet’s motives/attitudes, a practice approach situates the
process of adoption in the community of users. Following the analytical pathway suggested here, the
question of adoption and use is reframed as a question of how the new technology can be aligned with
the ongoing work practices in the setting of everyday performances of work routines. As we have shown,
this requires transformations and adjustments in pre-existing mobility practices that involve the
establishment of new meanings and skills adapted to the affordances of the new technology. In a work
setting, managers occupy a particularly favorable position to promote and recommend the use of new
technology, yet their role as a change agent can be fulfilled by others, probably also outside the formal
boundary of the organization. By taking on the role of change agents, engaged individuals facilitated new
configurations by introducing technologies, negotiating meaning or initiating learning. Still, as numerous
studies have shown, the outcome of the implementation of innovations in organizations depends on
much more than a managerial initiative or decision-making (Hatch, 1997; Tsoukas & Chia, 2002).
Technologies find their final form after being interpreted and experimented with by a group of potential
users (Orlikowski, 2000; Otlikowski & Gash, 1994; Shove & Panzar, 2005). As discussed eatlier, the role
of agents in creating successful niches has already been recognized in several other works in transition
management studies, and our work adds to these works, although with a more elaborate theoretical

framework.
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This theoretical constellation may appear to contradict one of the central premises of social practice
theories, namely, to focus on routinized behaviors rather than individual actors. Yet, the data show that
engaged individuals in these small enterprises did play an active role in initiating and influencing the
establishment of routines in the organization. In particular, change agents made a difference not only by
initiating learning but also by suggesting how the technology should be “framed” in the context of the
enterprise (Goffman, 1974). Also, Warde (2005) admits that there is room for individuals to influence and
remodel everyday life practices, either through the cross-fertilization of practices from one area to another
or through differences in the intention and skills to reproduce practices. When the role of agency is thus
acknowledged, it becomes evident that routines and social practices also can be sources of change and
renewal. In essence, this can be traced back to Giddens, for whom “intended self-regulation” and
“reflexivity of the self” are crucial for the reproduction of structure through agency (Giddens, 1984a,
1994). In an organizational context, Feldman and Pentland (2003) argue that although organizational
institutional structures define the possibilities available for the participants, in the performance of routines
individuals can find room for improvisation and change: “Agency is apparent in each participant’s choice
of action and the self-monitoring of those actions. The performance aspect reflects individual agency” (p.

109). Thus, social practice provides stability and continuity but also opportunities for change and renewal.

This study of craft and service workers’ use of EVs gives a glimpse of how technology interferes with the
involved social practices and social mechanisms when the technology is implemented in such a way that it
becomes a real alternative to fossil-fuel vehicles. The intention has been to enhance our understanding of
the complex social processes that in the end determine whether or not these technologies find a place in
workers’ daily routines. Obviously, over time, many of the technological features of the EV may be
improved, making range and charging less of a problem. Since the time of the study, new electric vans
have already been introduced on the market with longer driving ranges and better loading capacities. Yet
many other new sustainable technologies are characterized by having novel designs or features, making
the question of transformations in social practices and routines relevant in a wider context. A case in
point is the use of smart mobility applications to reduce travel activity (Kunzmann, 2014) or applications
for mobility as a service (Wong, Hensher, & Mulley, 2017). Thus, we believe that insight into these
processes is important not only from an academic point of view but also to serve as tools for policy
makers and developers of technology with the ambition to develop green mobility solutions for the future

urban environment.

This work was based on fieldwork in a relatively small set of enterprises, and it has some shortcomings
that should be mentioned. The data was based on personal interviews with selected peoples—mostly
managers—and they were gathered on single visits at their premises. Only male informants were
interviewed, reflecting the gender skewness typical of for much of the Norwegian crafts industry. We
welcome further works that are able to study changes in social practices in enterprises over longer
periods, exploring the role and work of change agents in more depth, and which include a richer set of

respondents.
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Figur 1 Change agency in the process of social practice change
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Figure 3 Cross-case themes linking elements in the establishment of EV'- use as a social practice, facilitated by change agents.
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