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Abstract

Energy consumption is one of the major contributors to greenhouse gas
emissions and to climate change. Renewable energy sources are one way of
mitigating the problem, but behavioral change and reductions in consumption
are also required. In addition, little is known about how energy conservation
behaviors are driven or hindered at workplaces, but it has been found in
previous research that employee engagement is an important factor.
Therefore, this study takes a mixed method approach utilizing the framework
of Community-Based Social Marketing at a pharmaceutical manufacturing site
in Sweden to investigate drivers and barriers to energy conservation,
designing an intervention aiming at increasing employee engagement as well
as changing behaviors, and evaluating the study using interviews, surveys and
real time measurements. The findings of this study suggest that several factors
act as barriers and drivers to energy conservation behaviors at work, e.g.,
interest, organizational culture, work processes and commitment from the
company and management. The designed intervention, an inclusionary trans-
disciplinary workshop, seems to have increased engagement and has
preliminarily influenced pro-environmental behavior changes, as well as

mitigated some barriers and strengthened some drivers.

Key words: Community-Based Social Marketing, Pharmaceutical industry, Employee
engagement, Energy conservation, Intervention, Workplace, Norms, Pro-environmental

behaviors
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1 Introduction

There is a growing threat from global warming and climate change, where energy
use is one of the contributing factors to greenhouse gas emissions (IPCC, 2022;
Martins et al., 2018). The IPCC report (2022) states that emissions must peak by
2025 and be reduced by 43% by 2030 to limit global warming. Increasing the rate of
renewably produced energy is one way to decrease the contributions to global
warming (lin et al., 2021). However, the global demand for energy is increasing.
Thus, renewably produced energy may not be enough, and decreased consumption
through sufficiency may be an important tool (Abassi et al., 2011; Cordroch et al.,
2022).

As a step to mitigate and reduce the impacts from human activity on the climate and
to reach the goals set in the Paris Agreement, several companies have made net zero
commitments aiming at having a net zero impact from operational associated
greenhouse gas (GHG) emissions (Hale et al., 2021; Rogelj et al., 2021). It has been
concluded that new and cleaner technologies on its own is not enough but needs to
be supported by pro-environmental behavior changes (Klockner, 2015; Ruepert et
al., 2016; Sapci & Considine, 2014; Su et al., 2022; Whitmarsh et al., 2021).
Furthermore, the importance of how the users chose to engage and deploy green
technologies has been highlighted in research (Dumitru et al., 2016). Thus, in
general for companies aiming at decreasing energy consumption and thus climate

impact, the involvement and engagement of employees is important (Chen & Chen,

2021; Zierler et al., 2017).

What involves and engages employees in energy conservation activities may vary.
Due to the differences between the consumer role of an individual with direct
economic consequences from domestic consumption, and the individual as an
employee where consequences may be less visible, some factors may present
different results depending on the context (Murtagh et al., 2013). Not only may the
perceived responsibility for energy consumption at work vary, but norms regarding
energy saving behavior may differ between homes and workplaces (Murtagh et al.,
2013; Zierler et al., 2017). This means that habits regarding energy saving at home
may not represent the energy saving behavior at work and different motivations may
be required for different contexts and groups of individuals (Murtagh et al., 2013;
Zierler et al., 2017). To understand what drives or hinders energy conservation at
workplaces, the framework of Community-Based Social Marketing (CBSM) has
been used in research. The framework has been successful in changing behaviors

connected to energy consumption as well as in other pro-environmental areas

(Frantz et al., 2016; McKenzie-Mohr, 2000; 2011; Thomson & Brain, 2016).



To initiate behavioral changes in the direction of pro-environmental behavior, past
research has pointed to the importance of more inclusionary approaches (Kollmuss
& Agyeman, 2002). One example is to invite participants to an open dialogue,
rather than being heavily based on information (Kollmuss & Agyeman,

2002). However, the intersection between inclusionary approaches to behavioral
change in regard to energy conservation behaviors and individuals’ engagement in
energy conservation at the workplace appears to be under researched. Behavioral
change in relation to energy conservation using a variety of methods has mostly been
researched in a household setting (Chen & Chen, 2021; Kollmuss & Agyeman,
2002). There is also a lack of knowledge-based decisions as well as gaps between
intentions and actual behaviors in connection to pro-environmental behaviors.
Hence, to be successful in altering behaviors, there is a need to better understand
the underlying factors supporting energy conservation efforts (Kollmuss &

Agyeman, 2002; Newell et al., 2014; Sapci & Considine, 2014).

Furthermore, there is a gap in the research concerning employee engagement and
intervention design, where little is known about interventions and initiatives aimed
at increasing engagement in organizations in a way that may be utilized in real
settings (Bailey et al., 2017). There is also a research gap with regards to what may
motivate or hinder more sustainable work habits, knowledge on the success of
companies in attempts to engage employees in sustainability issues, relationships
between sustainability performance in organizations and suggestions and

improvements made by engaged employees (Dumitru et al., 2016).

The abovementioned net zero commitments are made in several industries and are
prevalent in the pharmaceutical industry as well (Booth et al., 2023). Requirements
for healthcare systems to decrease emissions indirectly applies pressure on, and
extends to, producers of pharmaceuticals (Booth et al., 2023). However, little is
known about how actors within the industry work towards reducing GHG emissions

and climate impacts from operations (Booth et al., 2023).

1.1 Aim and Research Questions

This study aims at reducing energy consumption at work using the framework of
Community-Based Social Marketing (CBSM) to design an employee engagement-
inducing intervention. Furthermore, the study aims at contributing to an increased
understanding of what factors influence the practice of energy conservation
behaviors at work and also the connected employee engagement. This leads to the

following research questions (RQ), which are designed to be evaluated in sequence:

RQ 1: What factors act as barriers and drivers to energy conservation behaviors at

work at a pharmaceutical manufacturing plant in Sweden?



RQ 2: How effective could an intervention based on the understanding of barriers
and drivers be at increasing employee engagement in energy conservation behaviors

at work at a pharmaceutical manufacturing plant in Sweden?

RQ 3: How effective could an intervention based on the understanding of barriers
and drivers be at decreasing energy consumption at work at a pharmaceutical

manufacturing plant in Sweden?

1.2 Delimitations

The study was performed at a pharmaceutical manufacturing site in Sweden. It
concerned energy conservation behavior as well as employee engagement to aid
energy conservation. The study aimed at addressing behaviors, hence barriers and
drivers needing capital investments and additional infrastructural changes were not
included. The study was designed to include a pilot study, while the full-scale

rollout of the intervention was out of scope of this study.



2 Theory

This chapter presents theoretical concepts relevant for the understanding of the
study and method. Firstly, the framework guiding the study will be presented.
Then, factors impacting behaviors and engagement in connection to energy

conservation are introduced.

2.1 Community-Based Social Marketing

The concept of Community-Based Social Marketing (CBSM) was coined by Kotler &
Zaltman in 1971 and has since attained a growing interest to support behavior
change in the sustainability context (McKenzie-Mohr, 2000; McKenzie-Mohr &
Schultz, 2014). As approaches such as providing information often have been found
insufficient to induce behavioral changes, CBSM has gained attention as an
interactive alternative approach (Anda & Temmen, 2014; McKenzie-Mohr &
Schultz, 2014). The term community-based refers to the approach aiming to induce
change in a group of people that share a specific context, such as a city or a
workplace. Thereby CBSM uses social mechanisms such as group solidarity to
enhance the induction of new ideas and habits in the whole group (Schultz, 2014;
Vigen & Mazur-Stommen, 2012). Social marketing has received acknowledgment
worldwide for its effectiveness in generating behavior change in a variety of areas
supporting both public and personal good (Thomson & Brain, 2016). It highlights
the environmental effect on people's behaviors and is regarded as an innovative

approach to social change (Andreasen, 2003; Hastings & Saren, 2003).

CBSM focuses on contact within the chosen participants and on systematic removal
of barriers that hinder action (Thomson & Brain, 2016). The framework consists of
five steps as described in “Fostering Sustainable Behavior: an Introduction to
Community-Based Social Marketing” by McKenzie-Mohr (2011); 1. Selecting
behavior/s, 2. Identifying barriers and drivers, 3. Developing strategies, 4. Piloting,

5. Broad-scale implementation and evaluation (see Figure 1).

Identifying Broad-scale
barriers and

drivers

Selecting

Developing
strategies

implementation
and evaluation

behavior/s

Figure 1. CBSM process steps as described by McKenzie-Mohr (2011).

The steps are further described in sections 2.1.1 through 2.1.5.



CBSM has been applied in previous research in attempts to decrease energy
consumption and foster pro-environmental behaviors (Aronoff et al., 2013; Frantz
etal., 2016; McKenzie-Mohr, 2000; 2011). In earlier work using the framework,
CBSM has been applied to a wide variety of problems, such as increasing composting
and decreasing water usage (McKenzie-Mohr, 2000; 2011). In more recent research
concerning energy conservation, Frantz et al. (2016) used CBSM as a tool to
decrease carbon emissions from a college, where reduced energy consumption was
identified as one of the targeted behaviors. In the study, instructional signs were
posted to remind the user of the room to turn off lights when leaving (Frantz et al.,
2016). Another study that has taken a similar approach was conducted by Aronoff et
al. (2013) where CBSM was applied at a university to investigate means to decrease
energy usage. In the project, the researchers diverted from previously used
informational campaigns and sought to understand the barriers and drivers of the
energy consumption choices instead. In the study, several different barriers related

to, for instance, lack of motivation, forgetfulness, and structural barriers were

found (Aronoff et al., 2013).

Ina study using CBSM to alter behaviors the method has been found to be effective

and to produce significant decreases in energy consumption (Frantz et al., 2016).

2.1.1 Selecting Behavior/s

The first step in the process is to decide the problem to be addressed (McKenzie-
Mohr, 2011). The behavior that is evaluated to have the largest impact on the
problem is selected as the focus of the study. The selection is based on three
questions: 1) How big of an impact would the action have on the selected problem?
That is, how big improvement in emissions/waste reduction that can be expected
based on the different actions to be promoted. 2) What are the associated barriers
and drivers for that action? It is also important to evaluate if there are existing
resources to overcome the barriers. 3) Is the related behavior a one-time change or a

repetitive change? (McKenzie-Mohr, 2011).

2.1.2 Identifying Barriers and Drivers

Barriers can be either internal or external, and there might be multiple barriers
associated with an activity (McKenzie-Mohr, 2000). There might also be different
barriers and drivers connected to different behaviors, and many also vary across
different heterogeneous groups (McKenzie-Mohr & Schultz, 2014). To uncover the
associated barriers and drivers to the selected behavior, several different methods
are proposed to be used according to the CBSM framework. Examples are literature
studies, surveys, focus groups, observations, and interviews (McKenzie-Mohr &
Schultz, 2014).



The literature study is carried out to investigate earlier findings concerning barriers
and drivers (McKenzie-Mohr, 2011). The next step is to perform surveys,
preferably aimed at the entire targeted group, to further enhance the understanding
in the specific area and context (McKenzie-Mohr, 2011). The survey design is based
on the results from the previous literature study and summarized with reference to
the selected behavior. In addition, focus groups or expert interviews and/or
observational studies can be conducted (McKenzie-Mohr, 2011). An important
input in the process is to understand the difference between people that are engaged

in the chosen behavior and those that are not.

2.1.3 Developing Strategies

When developing the strategies, the analysis of the found barriers and drivers in the
preceding step is the key input (McKenzie-Mohr, 2011). It is important to build on
the drivers and mitigate the barriers for the behavior that is chosen to be
encouraged. However, it is of equal importance to focus on the behavior to be

discouraged by increasing barriers and reducing the drivers (McKenzie-Mohr,

2011).

A proper analysis of barriers and drivers allows for an efficient use of resources to
achieve the targeted behavior in the study (McKenzie-Mohr, 2011). The strategies
that have been proven most efficient have been involving direct personal contact

(McKenzie-Mohr, 2000).

2.1.4 Piloting

As is suggested in the framework, the selected strategy is tested in pilot scale in
order to see the efficiency in real life (McKenzie-Mohr, 2011). The pilot is
preferably run with one group and one control group (McKenzie-Mohr, 2011). The
pilot is then iterated until sufficient efficiency is achieved (McKenzie-Mohr, 2011).
Preferably measurements of real-data are performed before and after to ensure the
proper implementation and successful roll-out. The data is then continuously

monitored to ensure consistency over time.

2.1.5 Broad-Scale Implementation and Evaluation

After the pilot, if the results are deemed successful, the implementation is continued
in the full organization (McKenzie-Mohr, 2011). The CBSM method emphasizes the
importance of using direct measurements in order to ensure effective

implementation and refine strategy if needed (McKenzie-Mohr, 2011).



2.2 Determinants of Behavior and Engagement in
Connection to Energy Conservation

In connection to decreasing energy consumption and increasing pro—environmental
behaviors, many factors have an impact. Some notable ones are habits, attitudes,
values, and norms (Kollmuss & Agyeman, 2002; Newell et al., 2014; Sapci &
Considine, 2014). However, there is also a prevalence of intention-behavior gaps
where pro-environmental attitudes or intentions might not result in corresponding
behaviors (Kollmuss & Agyeman, 2002). Furthermore, it has been found that
merely providing information about certain issues might be insufficient to alter
problematic behaviors, as there often is a discrepancy between environmental
knowledge and taken decisions (Kollmuss & Agyeman, 2002). Giving real-time
feedback is one exception to this, as increased technical monitoring and visualization
of the actual energy usage has been found to affect energy conservation behaviors in
a positive way (Anda & Temmen, 2014; Carrico & Riemer, 2011; Islam et al.,
2022).

Similar factors as those influencing individual behavior at home also have an
influence on the behavior of individuals in the workplace, where habits, norms,
knowledge, and values can influence the practiced behaviors (Chen & Chen, 2021).
However, energy conserving behaviors at work may also be affected by lack of
interest in engaging in energy savings at the workplace (Mouro et al., 2021), unclear
responsibilities referring both to the company structure (Dixon et al., 2015) and the
equipment being used by multiple users (Carrico & Reimer, 2011) as well as the
energy saving not being part of the job description (Lopes et al., 2019).

2.2.1 Employee Engagement

In attempts at working with general improvements and to improve performance in
companies, employee engagement has been found to be a key aspect in previous
research (Bailey et al., 2017; Sun, 2019; Virgé etal., 2021). Engaged employees do
not only improve their own performance as well as the performance of the
company, but also suggest more improvements to the work processes (Bailey et al.,
2017; Sun, 2019; V?rgé etal., 2021), have a higher productivity and work harder
(Dumitru et al., 2016). Factors found important for the engagement when studying
required green tasks are knowledge in combination with management support and
empowerment of the employees (Pham et al., 2020; Paille & Francoeur, 2022). The
intention to act is increasing with a positive attitude which, according to Fishbein &
Ajzen (2011), should be a good indicator of behavior. Engagement could be built by
interpersonal contacts supporting knowledge transfer and innovation processes, as

this enhances job satisfaction and motivation (Dumitru et al., 2016).



Considering the abovementioned connections between engagement and intentions,
Behavioral intentions, referring to the intention of a participant to perform the chosen
behavior, can thus be connected to the intent to change behaviors to reduce energy
(Fishbein & Ajzen, 2011; Scherbaum et al., 2008). The higher the intention, the
higher the likelihood that the individual will act accordingly and perform the
behavior (Scherbaum et al., 2008).

2.2.2 Norms and Attitudes

Social norms have been confirmed in a large number of studies to have a significant
impact on pro-environmental behaviors, including energy conservation (Allen &
Marquart-Pyatt, 2018; McDonald & Crandall, 2015). The social norms determine
what behaviors are considered normal or correct in a specific context (Mouro et al.,
2021). The visibility of energy conservation behaviors at work is larger than at home
and could lead to a greater influence of social norms through an experienced higher

pressure from colleagues (Carrico & Reimer, 2011; Mouro et al., 2021; Su et al.,

2022).

Social norms are divided into two types, Injunctive norms and Descriptive norms (Nolan
etal., 2008). Injunctive norms refer to behaviors that are socially accepted that
everyone is expected to follow (Nolan et al., 2008). These behaviors are maintained
by the threat of disapproval of others (Dixon et al., 2015). Descriptive norms refer to
the behaviors that are considered to be the normal behavior, what everyone is doing

in the specific situation or context (Nolan et al., 2008).

The injunctive norm is reported as corresponding to the organizational climate in a
company context as it reflects the perception of the company’s procedures and
practices (Mouro et al., 2021; Mouro & Duarte, 2021; Zhang et al. 2013). It is
considered, together with personal norms, a predictor of the energy conservation
behavior of the employees (Zhang et al., 2013). The energy saving climate is a
major contributor to shaping the perceptions and behaviors of the employees (Zhang
etal., 2013). It has been found that the preferences, perceptions and adaptive
behavior of an employee could be affected by the company's energy conservation
climate (Chen et al., 2020; Su et al., 2022). There has been a reported relation
between a strong company energy conservation climate and the level of engagement
from the employees to care for the environment and perform energy saving
behaviors (Dumitru et al., 2016; Su et al., 2022). Leadership commitment has been
reported as a key contributing factor for the company climate as leaders set the
descriptive norms that influence employee behaviors (Dumitru et al., 2016; Paille &
Francoeur, 2022; Su et al. 2022; Whitmarsh et al., 2021). Furthermore, it has been
discussed that the environmental context, such as physical and social environment, is
of utmost importance to act as barrier or driver for behaviors that affect habits
(Linder etal., 2022).



Environmental personal norms and personal norms are also considered as predictors of
energy conservation behaviors at work. It refers to employees perceived
responsibility to act, i.e., the rules and the moral obligation the person feels toward

conserving energy at work (Scherbaum et al., 2008; Zhang et al., 2013).

Additional to norms, attitudes in general and energy conservation attitudes form a base
for behaviors as they are based on the evaluation if the actual behavior is good or
bad. Thereby, when aiming at understanding energy conservation behaviors,
attitudes can be investigated to gain an understanding of how important energy
conservation is considered among the participants (Allen & Marquart-Pyatt, 2018;
Dixon et al., 2015).

2.2.3 Interest and Knowledge

Both interest and knowledge can influence behavior (Chen & Chen, 2021; Mouro et
al., 2021). Problem awareness, whether or not the individual recognizes the problem,
may thus influence behavior. Problem awareness can induce a feeling of
responsibility for negative consequences of a chosen behavior and also an assessment

of the personal responsibility in creating the problem, meaning that personal norms

can be activated (Scherbaum et al., 2008; van der Werff & Steg, 2015).

Interest and knowledge are also connected to goal attractiveness and perceived
behavioral control. Goal attractiveness refers to an induced feeling of responsibility if the
participant values the outcome of the behavior. In this case, if energy conservation
or reduction of energy use is important to the participant (Carrico & Riemer,

2011). Perceived behavioral control refers to if the person perceives having the ability
to perform a certain behavior, either as skill or sufficient resources (Ajzen, 1991;
Dixon et al., 2015).

2.2.4 Habits

Pro-environmental habits are important contributors to energy conservation (Linder
etal., 2022; Lopes et al., 2019). Habits largely depend on automatic processes and
also affect people's values and self-identity (Linder et al., 2022; Lopes et al., 2019).
In addition, pro-environmental habits have been shown to affect energy-saving
behavior (Azizi et al., 2019). When it comes to energy conservation at the
workplace, employee energy-saving habits have been found important to be

successful in energy conservation initiatives (Chen & Chen, 2021).



3 Study Site and Sample

The study was conducted in collaboration with a pharmaceutical manufacturing site
located in Sweden. The company has a set goal to achieve net zero impact through

their operations. At the chosen site, the company has a background in working with
environmental improvements and has made progress towards climate neutrality but

is in need of employee engagement in the process to fully reach the set goals.

Two groups have been selected by the company to participate in the study. The two
groups were selected based on availability during the time of the study, that they are
a key part of the value chain for the products and also have the possibility to affect
energy consumption in their daily work. The teams differ in size and work tasks.
Included in the study is one larger team, consisting of 14 process technicians that are
responsible for manufacturing activities and one smaller team, consisting of five
supporting technicians that are working in close connection, but with the
responsibility to support the manufacturing team and to deliver services. Further
details on sample demographics are not provided to assure anonymity of

participants.
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4 Methods

A mixed methods approach was used, following the CBSM framework. The
framework of CBSM was deemed appropriate due to the focus on understanding
underlying influencing factors behind behaviors, rather than simply taking an
informational approach (Chen & Chen, 2021; McKenzie-Mohr, 2011; Zierler et al.,
2017). Furthermore, CBSM was appropriate as drivers of pro-environmental
behaviors can differ from different contexts (Kollmuss & Agyeman, 2002; Murtagh
etal., 2013; Zierler et al., 2017). This means that CBSM enables the method to be
adapted during the course of the study depending on the findings, rather than
requiring the full understanding of the problem as a basis for developing the study
(Pickens, 2002). The method also gives an informed background to the researcher
what intervention method would be most effective given the current context

(Schultz, 2014).

The structure of CBSM is similar to other frameworks used to support behavioral
change processes, such as the DECIDE process by Wendel (2020), which if used,
could render similar results. Also, for developing behavioral interventions, the
Behavior change wheel by Michie et al. (2011) has similarities to CBSM. CBSM was
however chosen for this study due to its connections to environmental psychology

(McKenzie-Mohr & Schultz, 2014).

4.1 Designing the Intervention

To develop the intervention, and to evaluate its effectiveness, the framework of

CBSM was followed and sequentially described in the following subsections.

4.1.1 Selecting Behavior

This study has focused on energy conservation generated through employee
engagement-inducing interventions. The behavior of conserving energy was chosen
after discussions with the company. The choice was based on the fact that energy is
one of the key sustainability metrics at the company. Energy consumption is also
closely interlinked to other key metrics such as water usage and waste generation
and would provide a good starting point for the company in the journey towards net
zero. Energy conservation is also in focus for household consumption in Sweden. An
increased understanding about behaviors and the need for behavior changes at work
in order to support a reduction in energy consumption in the context of increased
energy prices have been highlighted in research (Islam et al., 2022). Hence,
leveraging this contemporary awareness due to high energy prices is considered by

the authors to contribute to the study.

11



4.1.2 Identifying Barriers and Drivers

To identify barriers and drivers to the chosen behavior, data for this study was
collected through observations, expert interviews, surveys, and interviews. Also, a
literature review has been conducted to gain insight into previously found barriers
and drivers. Thus, data source triangulation was used. This means that data from
different sources is used in qualitative research to increase the understanding of the
studied situation and to test the validity of the data if the data conforms from the
different data collection methods (Carter et al. 2014).

The literature review was carried out using the databases Google Scholar and
Scopus. The selected search words were combined into different constellations
utilizing Boolean search strings as the practice can help decrease the number of
irrelevant results (Aliyu, 2017). Examples of included search words were
Community-Based Social Marketing, organizations, employee, engagement, pharmaceutical,

energy, consumption, net zero, pro—environmenta] behavior, barriers and drivers.

All participants in interviews and surveys were informed, in writing, of the purpose
of the study, the voluntary aspect of participation as well as given a consent form to

sign for the interviews with regard to participation in the study.

There is a risk of social desirability bias in the study, which means that respondents
answer the questions in a way that they perceive is socially accepted and not entirely
their honest opinion (Bergen & Labonté, 2019). To reduce this risk, the authors
assured anonymity of answers, clarified that no judgment of answers would be
passed and that there were no right or wrong answers to the questions (Bergen &
Labonte, 2019). The questions were also asked in an open neutral way, and the
authors aimed at keeping a professional and work-oriented attitude (Nederhof,

1985).
4.1.2.1 Observations

To gain a preliminary understanding of the context of the behavior, both physical as

well as attitudinal observations were used. One walk-through was arranged for each
group in the respective work areas. Both walk-throughs were held by a volunteer in

the groups and during, the volunteer explained the work tasks and showed the work
equipment. In addition, the opportunity was taken by the authors to ask questions to
understand the process, and the volunteers took the opportunity to express some

wishes and expectations for the study.

Observations were also noted from meetings with the teams, and during the

interviews and intervention process.

12



4.1.2.2 Expert Interviews

Three expert interviews were conducted in the study with employees working at
the company that were not included in the selected groups for the study, but that
had knowledge and work tasks relevant for the selected groups and for the design of
the intervention (von Soest, 2023). Selection of experts was done using purposive
sampling by the authors reaching out to experts at the site with relevant

competences and requesting an interview (von Soest, 2023).

The expert interviews were approximately one hour long and had an informal
setting and structure. There was a prepared semi-structured interview guide, but
only with a few questions relevant for the interviewee (von Soest, 2023). The
emphasis was on asking follow-up questions as a deeper understanding and
utilization of the competences of the interviewees was prioritized, which was
facilitated by a flexible interview guide. The expert interviews were then utilized as

input material into the surveys, interviews, and workshop design.

4.1.2.3 Survey Design

To collect data regarding the barriers and drivers of energy consumption and
conservation as well as engagement in sustainability actions, a survey method was
used. A survey was selected as it is considered a suitable tool when studying

individual beliefs and perceptions (Zhang et al., 2013).

The survey was designed as a combination of a questionnaire consisting of 22 closed-
ended questions followed by 6 open-ended questions. The full survey can be found
in Appendix A.

The closed-ended questions were to be graded 1-7 on a Likert scale where 1 equaled

totally disagree and 7 completely agree.

The six open-ended questions were designed to better understand the drivers and
barriers of energy conservation behaviors at work, along with engaging drivers or

barriers and lastly one question about suggestions for energy conservation activities.
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The questionnaire part of the survey was developed based on prior research in the
area but chosen and adjusted to fit the context of the current study. A full overview
of the questionnaire design can be found in Appendix B. To create a deeper
understanding of the different perspectives of energy conservation at work, the
survey questions were connected to different categories. The following categories
were included: Problem awareness, Goal attractiveness, Behavioral intentions,
Environmental personal norms/ Personal norms, Descriptive norms, Injunctive norms,
Perceived behavioral control, Attitudes/ Energy conservation attitudes and Organizational
energy saving climate. In each of the areas, 1-3 questions were developed based on the
work of van der Werff and Steg (2015), Carrico and Riemer (2011), Scherbaum et
al. (2008), Dixon et al. (2015), Allen and Marquart-Pyatt (2018) and Zhang et al.
(2013), see Appendix B. The questions from the referenced articles were translated
from English to Swedish by the two authors in parallel and then compared. The
complete survey was tested by three reference people at the company to assure the
questions were clear and easy to understand (Harkness & Schoua-Glusberg,1998).
All questions were randomized in the questionnaire in order to not introduce order
bias (Perreault, 1975). Randomization has been shown to be more reliable than

e.g., grouping as a remediation for order bias (Goodhue & Loiacono, 2002).

The survey was handed out in paper form to the groups during team meetings
where the study and the background was presented by the authors. All participants
received an information letter together with the survey and were thereby further
informed about the background to the study, the voluntary participation in the
survey, the anonymity of the answers and that consent was given by accepting to
hand in the survey (Creswell & Creswell, 2018). Participants were given a two-

week response time and a reminder was sent to the teams via email after one week.

4.1.2.4 Interviews

When the study was presented to the selected teams, a question was asked if
someone would be interested in participating in a voluntary interview to follow the
survey. In the smaller team, one person volunteered to be interviewed and in the

larger team, three people volunteered.

Each participant was interviewed individually. All interviewees were given an
information letter at the beginning of the interview. Before the interview started, a
consent form was signed by the participant. Information was also provided regarding
the participant’s right to withdraw consent and leave the interview at any given

time, that all data collected would be anonymous and how the data would be used.
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The interview was estimated to be one hour long and followed a semi-structured
interview guide (Creswell and Creswell 2018). Each interview was done in person
and the questions were mainly asked by one of the authors, while the other author

was taking short notes (Creswell & Creswell, 2018).

The interview guide was developed with the purpose of gaining a deeper knowledge
about barriers and drivers of energy saving behavior and engagement, along with
follow-up questions based on the team’s responses in the survey. The guide
consisted of 13 questions for each of the teams, 11 of them were identical and 2
were tailored specifically to further develop understanding with regards to the
survey responses. A semi-structured approach was chosen to allow flexibility for the
researcher to continue discussions in areas that were raised spontaneously during the
interview (Dumitru et al. 2016). The guide enabled both pre-planning of questions,
as well as developing thoughts brought up by the participants (Creswell & Creswell,
2018). The interview guide for the larger team and the smaller team can be found in
Appendix C and D respectively. The interviews were recorded to enable

transcription and analysis (Creswell & Creswell, 2018).

4.1.3 Developing Strategies

The strategy for this study was to find an intervention that used the input from the
preceding steps and utilized an employee engagement-inducing strategy. As has been
shown in research, short interventions, lasting a maximum of 14 days, with a face-
to-face approach have been most effective in creating engagement (McKenzie-Mohr,
2000; Virgd et al., 2019). Based on this, and a selection of the most prevalent
identified drivers and barriers from previous steps belonging to the main categories
knowledge, commitment and the work process, (see tables 1 and 2 in section 5.1), a
transdisciplinary and participatory workshop format of the intervention was selected
for this study. In addition, the driver of having energy conservation included in the
work tasks was targeted during the intervention, and other identified barriers and
drivers that were not as prevalent but deemed important were targeted as well, such

as organizational culture, and the lack of feedback.

Apart from the two groups included in the study, support functions and managers
were invited to the workshop. During the workshop, resources and support from
the company were in place and the participants were able to receive immediate
feedback on suggestions. The transdisciplinary approach enabled participants to
develop their networks to increase the possibility that they would, in future
scenarios, know who to contact when handling energy conservation initiatives. It
was also considered a driver to see the commitment from leadership, and thereby a
sustainability responsible leadership team representative was invited to the

workshop.
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4.1.3.1 Workshop Design

After the interviews and the surveys, the provided answers were used to design an
intervention. The intervention aimed at changing the behavior by overcoming the
identified barriers and/or strengthening the drivers (McKenzie-Mohr, 2011).

Furthermore, an additional aim was to encourage employee engagement.

The workshop developed in the study was designed to last for approximately three
hours and consisted of three steps. The detailed agenda complete with precise

exercises and time guidelines is included in Appendix E.

Firstly, the participants performed a few warm-up exercises. The purpose of the
warm-up exercises was to provide the opportunity for the participants to talk to
each other in a short format before the real topic was introduced (Tielemans et al.,
2011). The warm-up activities also aimed at creating an open environment for the
workshop (Brue, 1985). The time assigned to the warm-up section was

approximately one hour.

Secondly, the main part of the workshop was constructed as a World Cafe. World
Cafe is a method suitable for transdisciplinary dialogues and for solving complex
problems (Lohr, Weinhardt et al., 2020; Silva & Guenther, 2018), thus was deemed
suitable for inclusion in the workshop to mitigate the barriers of knowledge, lack of
feedback and difficulties regarding work processes. In the World Cafe, participants
were allowed to freely seat themselves at a table. A maximum of four people were
allowed to sit at a table. Preferably, participants should choose to sit at a table with
other participants that they do not usually work with to enable exchanges of
knowledge and ideas. Emphasis in the process was on dialogue and not on debate,
and respecting each other’s opinions and reflections was key in order to enable
learning from each other (Silva & Guenther, 2018). It was also key that each person
was allowed to talk and given a designated opportunity to voice an opinion and that
the other participants listened respectfully (Léhr, Weinhardt et al., 2020; Silva &
Guenther, 2018).

During the World Cafe, there were three rounds of discussion where questions
selected by the authors were discussed. Between each round, all participants around
the table except one, the table host, were asked to switch to a new table with as
many new participants as possible. This further increased cross-pollination of ideas
(Silva & Guenther, 2018). Each round was timed and lasted 20 minutes. At each
table, the participants were provided with a large paper and pens and encouraged to
draw or make notes of the discussions (Lohr, Weinhardt et al., 2020; Silva &
Guenther, 2018). At each table switch, the table host was asked to present the
previous discussion points to the new table team (Silva & Guenther, 2018). After all

rounds, the tables were asked to present the result of the discussions.
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Thirdly, to end the workshop, participants were presented with an activity board on
which they could note and take responsibility for various activities that might have
been mentioned during the discussions, or that the participants thought of
themselves. The activities on the board were based on interest and were voluntary
to engage in. Also, there was a parking space available during the discussions where
ideas that were out of scope for the workshop, propositions or activities that require
investments, could be parked to enable the discussion to move forward, but still
allow for the proposition to be remembered and potentially realized in another
forum. To conclude the workshop, participants were asked to reflect on the
experience. The results from the intervention, the actions written on the activity

board, can be found in Appendix F.

Not all members of the two groups could be present for the workshop due to
scheduling issues and requirements for available staff at all times during working
hours. Thus, a second part of the intervention consisted of attending group meetings
for the two groups after the workshop to present the topic, the results and allow for
reflections. Also, group members were allowed to add activities to the activity
board at the group meeting if they wished. The purpose of attending group meetings
and presenting the workshop as a complementary part of the intervention was to
enable the feeling of opportunities and engagement in the issue to be further spread

in the groups.

4.1.4 Evaluation

To evaluate the effectiveness of the intervention, follow up measurements were
taken. All evaluations took a within-subject design where the same individuals that
were interviewed, surveyed or included in energy measurements in the beginning of
the study were included in the post-intervention surveys, interviews and real data
measurements (Creswell & Creswell, 2018). The within-subject design was due to
the difficulties of arranging a control group, as there was no other group available
that was similar to the selected groups, and due to the smaller sizes of the groups,
meaning that dividing the groups in two would have affected the validity of the study
(Charness et al., 2012; Creswell & Creswell, 2018; Montoya, 2022).

4.1.4.1 Post-Intervention Survevs

In the post-intervention survey, the design was based on the pre-intervention survey
but altered somewhat to better suit the purpose of evaluating engagement rather
than identifying barriers and drivers. The post-intervention survey can be found in
Appendix G. The survey was distributed to the two selected teams two weeks after
the end of the intervention on paper and respondents were given a two-week

response time with a reminder email after one week.
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4.1.4.2 Post-Intervention Interviews

The post-intervention interviews were held two weeks after the end of the
intervention and aimed at investigating both behavioral and engagement-oriented
effects. The interviews were semi-structured, and the guide can be found in
Appendix H. The approximated time for the evaluative interviews was 20 minutes

and the interviews were recorded and transcribed.

4.1.4.3 Energy Consumption Measurements

To get an indication whether or not the intervention has resulted in a change in the
targeted behavior, measurements of energy consumption were collected. As a
control group, the historic values for the energy consumption were used, and as a
post-intervention measurement, the consumption was measured for two weeks after

the end of the intervention.

4.2 Data Processing and Analysis

4.2.1 Survey

The data collected through the survey was analyzed with regard to identification of
drivers and barriers (McKenzie-Mohr, 2011). The survey results were analyzed both
quantitatively and qualitatively based on how the replied question was structured.
Quantitative analysis was conducted on questions based on the seven-point Likert-
scale and qualitative analysis was conducted on open answer questions. The open
questions were analyzed with the aim of identifying larger themes and categorized
accordingly into different groups of barriers and drivers. The open-ended questions
in the post-intervention survey were used in analysis to determine if engagement

levels had increased or remained unaltered after the intervention.

Furthermore, as an indication of the effect of the intervention on intended behavior
changes, the question relating to behavioral intentions (Question 14 in Appendix G)
was analyzed specifically pre- and post-intervention using boxplots and a one-tailed

2-sample t-test (Fishbein & Ajzen, 2011; Scherbaum et al., 2008).

4.2.2 Interviews

The data collected through interviews was analyzed in a similar manner as the survey
questions by utilizing a narrative analysis method to identify barriers and drivers to
the chosen behavior as well as employee engagement. The interviews were
recorded, and the recordings were transcribed after the interviews were conducted

(Creswell & Creswell, 2018).
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Based on the literature review and the interviews and surveys, relevant groups of
drivers and barriers were identified. Furthermore, the pre-intervention and post-
intervention levels of engagement were classified based on the interviews in the

scale of low to high in accordance with Table 1.

Table 1. Scale of engagement created by the authors used in analysis of pre- and post-intervention interview

responses and explanation for the different levels.

Level of engagement Explanation
Low No interest
Medium Some interest in participating in activities. No

interest in taking responsibility for energy

conserving projects

High High level of interest. Willing to drive
improvement projects and/or contribute with

energy conserving suggestions

4.2.3 Measurements

The energy consumption measurements for the study were statistically analyzed to
determine whether or not there was a statistical significance in the pre- and post-

intervention measurements (McKenzie-Mohr, 2011).

4.3 Limitations

One limitation of the selected method is a lack of generalizability as the study is run
in small groups, and different barriers and drivers might influence the energy
conservation behavior differently depending on the circumstances for the group
(Ross, 2022). However, this also implies a challenge to assess the success of the
program in full scale based on the results from the pilot study (Ross, 2022).
Challenges have also been reported in sustaining the behavior change based on the
proposed method, with emphasis on the need for a supportive context (Ardoin et
al., 2023).

Community-based research is, as constructed in this study, not purely experimental
as it is conducted in a real-life setting, thus concerns could be made regarding the
internal validity and causal inferences from the research (Martin et al., 2015). To
improve validity, a random selection approach of participants could be used, this is

however not applicable in this study.
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Further, the results of the study could be influenced by unknown events not related
to the actual intervention. To reduce the possible impact of time elapsed, the
timeline for the study in line with a 20-week Master thesis is a risk limiting factor. In
contrast, the short time span of the study also constitutes a limitation as it disables a
lengthier intervention as well as evaluating the effects of the intervention in a longer

time scale and whether or not potential short-term effects are persistent.

The validity of the actual results in the study is affected by using self-reported data,
which may suffer from social desirability bias (Martin et al., 2015; McKenzie-Mohr,
2000). However, the planned addition of real measures of data regarding energy

conservation can increase validity (Martin et al., 2015; McKenzie-Mohr, 2000).

4.4 Ethical Considerations

At the start of the study, an application was submitted to and approved by the
Research Ethical Council on January 10 2023 according to the university process

(University of Gavle, 2021, 2022).
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5 Results

In the pre-intervention survey, the response rate was 100% in the smaller team (5
out of 5) and 86% in the larger team (12 out of 14). Out of these, all but one
responded to one or several of the open-ended questions. The results for the larger
and the smaller team can be found in their entirety in Appendix I and ] respectively.
In the pre-intervention interviews, one person volunteered to take part in the

interview in the smaller team and in the larger team, three people volunteered.

In the post-intervention surveys, the response rate was 100% in the smaller team (5
out of 5) and 71% in the larger team (10 out of 14). Out of these 15 people, 8
responded to one or several of the open-ended questions. In the post-intervention
survey one person in the larger team and two in the smaller team missed out on the
second page of the survey, hence did not answer the three last questions and the
open-ended questions. The post-intervention survey results for the larger and the
smaller team can be found in their entirety in Appendix K and L respectively. In the
post-intervention interviews, the same four individuals were interviewed again, one

from the smaller team and three from the larger team.

5.1 Barriers and Drivers

The first research question aimed at investigating barriers and drivers to energy
conservation behaviors as well as to engagement. Thus, barriers and drivers were
summarized and analyzed before the intervention and then a comparison was made
after the intervention to understand if any barriers had been mitigated and/or any

drivers encouraged.

Table 2 and 3 present the five most prevalent identified drivers and barriers from
the pre-intervention interviews and surveys including explanations developed by the
authors based on the responses. The most prevalent barriers and drivers were
identified by combining the number of participants expressing each barrier/driver in
interviews and surveys. All identified drivers and barriers from the pre-intervention
surveys can be found in Appendix M and all identified drivers and barriers from the
pre-intervention interviews can be found in Appendix N. As is described in section
4.2.1 and 4.2.2 drivers and barriers were identified in the interviews and surveys
utilizing a narrative analysis method and categorized into larger themes by the
authors. Some factors acted as both barriers and drivers depending on the context,

which are presented in Figure 2.
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Table 2. The five most prevalent drivers to workplace energy conservation and engagement identyfied in the pre-

intervention interviews and surveys, the number of participants that experienced them (N), source and

explanations. Total number of participants was 19.

Drivers N Source Explanation

Environment 5 Survey The natural environment and concerns about
climate change

Personal goals/ 5 Survey, Energy conservation is included in the work

Included in work Interview description or in the personal goals of employees

tasks

Efficient work 4 Interview An efficient work process for working on

process improvement suggestions

Active 4 Interview Active commitment from the company and

commitment management

Rewards/ Praise 4 Survey, Rewards for energy conserving ideas such as

Interview bonuses and praise from management or colleagues

Table 3. The five most prevalent barriers to workplace energy conservation and engagement identified in the

pre-intervention interviews and surveys, the number of participants that experienced them (N), source and

explanations. Total number of participants was 19.

Barriers N Source Explanation

Inefficient work 8 Survey, An inefficient work process to handle improvement

process Interview suggestion would be demotivating

Interest 5 Survey, Lack of interest in energy conservation, the
Interview environment and sustainability

Knowledge 5 Survey, Lack of knowledge on what to do and how to do it
Interview

Lack of 4 Interview Lacking commitment from the company and

commitment management

Lack of feedback | 4 Survey, Lack of feedback on suggestions from management
Interview or colleagues
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Figure 2. Diagram of the five most prevalent barriers and drivers identified in the surveys and interviews with a
representation qf over]apping factors.

During the pre-intervention survey, the main identified barriers in the open-ended
questions were knowledge about what to do, how to do it and who to contact.
There were also concerns raised as to who was responsible for the energy
conservation. Another barrier found was the difficulty experienced in changing
procedures in the pharmaceutical industry, which is heavily regulated, which is
something that was identified during the observations as well. Additional barriers
raised were time to perform energy saving activities and money needed for certain
investments. The feeling of not being listened to when suggestions have been made
earlier also constituted a barrier. Drivers of engagement were reported to be

environment, climate change, high energy costs and appreciation from co-workers.

It was found in both teams that problem awareness was high, that goal attractiveness was
high, energy conservation attitudes were high, behavioral intentions were low and
environmental personal norms were found to be high but that the feeling existed that it
might not be their problem. Descriptive norms, injunctive norms, perceived behavioral
control and organizational electricity saving climate had somewhat more unclear results
where some questions scored high and some low. More details can be found in

Appendix I 'and J.

During the pre-intervention interviews, several participants expressed that factors
such as regulatory commitments created a sense of reduced perceived behavior
control, which can be seen in a quote from interviewee 1 regarding possible
changes: “It’s still so heavily regulated [the production environment], meaning you

»

can’t do just what you want ... ” (personal communication, March 1, 2023).
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During the interviews, it was also mentioned that there existed both a lack of
support, a lack of resources both in terms of money and time and also a lack of
feedback on previous suggestions that made the work with, and engagement in,
energy conservation difficult. There was also mention of how constituting a smaller
part of a larger entity caused several participants to feel as though their capacity to
make an impact on the energy consumption was decreased. These barriers are
exemplified in three quotes from interviewee 2. Regarding feedback on
propositions, Interviewee 2 expressed that I think that most people think that
there’s no point in proposing changes, because nothing will happen and you can’t do

»

anything yourself anyway. ...” (personal communication, March 1, 2023).
Regarding the feeling of being part of a larger entity interviewee 2 expressed that
“... Maybe you are more careless to turn off lights here, because you think, eh, that
there will soon be someone passing by anyway. ...” and ... Lighting is such a small
part of the energy used, compared to the energy we use for other things that we

can’t save energy on. ...” (personal communication, March 1, 2023).

To some extent, participants expressed lack of knowledge on what actions could
make a difference, and that the communication and prioritization of energy
conservation work by the management was somewhat unclear. Some participants
did not feel an interest in working with energy conservation in a more engaged way

than they presently did.

However, several participants were also interested in Improving their energy
conservation behaviors and expressed feeling engaged to propose improvements,
and some were already trying to make improvements in their daily work as was
expressed by interviewee 1: “Yes, so that’s a fast way of doing it. So we have started
with that [making small changes]. So that’s a small side task that I do, but it’s

. . » L
cee b ) *
nothing continuous (personal communication, March 1, 2023)

Interviewee 2 expressed a wish to make improvements in the following way: “ .. if

”»

[ knew that you could make a change, the ideas would just spout ...” (personal

communication, March 1, 2023).

All participants found the connection between the environment and energy
conservation important and in their private lives, the opportunity to save money by
reducing energy consumption was acknowledged, but that did not appear to
translate to attempts at reducing energy consumption at work for most participants.
However, one participant, interviewee 4, felt surprised that some people do not
seem to care more about conserving energy due to the connection between energy
consumption and the future environment: “ ... Eh well I can get a bit surprised by
the fact that some people have extremely little interest actually. ... “ (personal

communication, March 7, 2023).
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All participants did, when asked about what might help them feel more engaged and
motivated to work with energy conservation and change behaviors, propose
improvements to the process. Two participants expressed a need to have the task of
conserving energy at work included in their work description or as a clearer request
as can be seen in a quote from interviewee 3: 7 ... it’s more about making it a part of
what you’re paid for, that it’s a part of it. That if you want a salary this [saving
energy] is part of your tasks. ... "(personal communication, March 7, 2023), as well
as a quote from interviewee 4: ” ... if they wanted us to look for improvements and
make suggestions you might do it. But that hasn’t really been the case.” (personal

communication, March 7, 2023).

Other proposed improvements to the work process of energy conservation were to
improve feedback and recognition for achievements or propositions, facilitating the
process by making the reporting process easier, including energy conservation in the
personal goals, designate resources to the work and increased commitment from the
leadership. Furthermore, there appeared to be an interest in getting access to real
time data of energy consumption to enable seeing the difference, and some
participants mentioned that competing with other departments on energy
conservation performance could help improve the conservation. Also, when asked
about what could help increase the interest in working with energy conservation,
interviewee 1 responded as follows: “ Well, say that higher management would
come down and show interest and show how we could solve it or how we could

»

work together and help each other ...” (personal communication, March 1, 2023).

5.1.1 Evaluating the Effect of the Workshop

To evaluate the effect of the intervention on the survey responses the results for the
teams were analyzed pre- and post-intervention using graphs from Excel. In the

graphs, the mean value of the 7-point Likert scale response to each of the questions
in Appendix G are compared pre- and post-intervention. This is done to investigate

if the intervention has had an impact on one or several of the questions.

In the graphs below in Figure 3 and 4, the numbers on the x-axis refer to the
number of the question in the post-intervention survey found in Appendix G. The
numbers in the y-axis refer to the mean value of the responses. Two questions in the
survey were formulated using negation, question 4 “Energy conservation should not
be a priority at the site at this time” and question 12 “Conserving energy is not my

problem” and hence, the scores have been reversed for these results.
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Larger team pre- and post-intervention

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

==@==|arger team pre  ==@==|arger team post

Figure 3. Comparison qf mean values Qf each question in the surveys for the larger team pre- and post-

intervention.

For the larger team, there is an indication that for some of the questions the mean

has increased in the post-intervention responses.

Smaller team pre- and post-intervention

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

==@==Smaller team pre  ==@==Smaller team post

Figure 4. Comparison of mean values of each question in the surveys for the smaller team pre- and post-
intervention.
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For the smaller team, the three last questions in the survey (questions 18-20 in
Appendix G) were removed before the analysis, as the response rate was only 60%
for these, as compared to 100% for the remaining questions. The result for the
smaller team has no consistent pattern, which could be due to the small sample size
(n=5).

In the post-intervention surveys and interviews it was expressed that some of the
identified barriers were mitigated by the intervention, while some remained to
some extent. The remaining barriers were mostly related to previous experiences in
attempts to make changes in the work processes as was mentioned by interviewee 2:
“I guess that’s why it might feel heavy or unnecessary sometimes [coming up with
ideas] because you know that it might not be possible, that you won’t get any help
or that it won’t lead anywhere.” (personal communication, April 12, 2023). Two
participants mentioned the need for the activities to be implemented as a

requirement for a stronger increase in engagement levels.

Furthermore, some barriers were somewhat mitigated, but required additional steps
to be performed that were outside the scope of this study, such as larger investments
by the company or a larger project. Some participants still found it difficult to know
what could be done, hence, knowledge as a barrier still remained, but a willingness

was expressed to contribute to concrete actions.

5.2 Employee Engagement

To respond to the second research question regarding the effect of the intervention
on levels of employee engagement, the interviews and surveys were analyzed
utilizing a narrative analysis method and pre-determined categories of engagement

levels as is described in section 4.2.1 and 4.2.2.

In the evaluative interviews performed after the intervention, several participants
expressed an increased feeling of engagement in energy conservation issues at the
workplace and proposed suggestions for future changes in work processes regarding
energy conservation. Notably, one participant who previously expressed a very low
likelihood of taking an interest in energy conservation at work expressed a genuine
interest in some of the concrete actions identified during the workshop and had
made some behavioral changes. Interviewee 3 expressed themself as following:
“Yes, when it comes to the concrete written goals [on the activity list] I feel like I
probably am curious and interested” (personal communication, April 11, 2023).
Interviewee 4 who also had a lower engagement and interest level pre-intervention
had a similar experience as Interviewee 3 but experienced a slightly smaller increase
in engagement levels “It’s possible that I might think a bit more about it. . .

(personal communication, April 11, 2023).
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All interviewees expressed a positive experience from the study and all but one
expressed beliefs that they were trying to be more mindful of their actions in their
everyday lives. Interviewees in the larger team anticipated that this would also
extend to other team members, but one interviewee from the larger team still did
not think that the other team members would get engaged in the issues. Also, the

study had not had a large impact on the discussion topics in the groups.

The reflections regarding the workshop from one participant was that the
opportunity to work transdisciplinary was valuable, provided useful connections and
was meaningful as is illustrated in a quote from interviewee 1 “. . . [It was good] To
see everyone’s ideas and create something. It’s nice to brainstorm” (personal
communication, April 12, 2023). It was however also brought up that the concept
of a workshop might be intimidating for some. Furthermore, as observations from
the workshop, it was noted that the atmosphere was open and energetic already
when the participants arrived. It continued in an open and cheerful way during the
icebreakers and during the World Cafe session there was a constant buzz, and
everyone was participating actively in the discussions. During the reflections a
couple of people shared that “I don’t feel so alone anymore [in my energy
conservation efforts]” (personal communication, March 28, 2023) and everyone

generally reflected very positively about the workshop and the outcome.

The activity list resulting from the workshop was described as inspiring and engaging
by several participants. Interviewee 3 reflected on the activity list, which can be
found in Appendix F, in the following way: “. . . I was surprised that there were

more good ideas than I expected actually” (personal communication, April 11,

2023).

As was described in Table 1, a narrative analysis of the interviews was performed
utilizing the respondents’ experiences and reflections to analyze and estimate
engagement levels pre- and post-intervention. The results of the analysis are

presented in Table 4.

Table 4. Pre- and post-intervention levels of interest and engagement in energy conservation in interview

participants.

Participant Pre-intervention level of Post-intervention level of
engagement/ interest engagement/ interest

Interviewee 1 High High (increased)

Interviewee 2 High High

Interviewee 3 Low Medium

Interviewee 4 Low Low (increased)
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Eight survey respondents chose to respond to the open questions in the post-
intervention survey aiming at investigating changes in engagement levels from both
teams. 50% of the people that answered the open-ended questions testified an
increased level of engagement, while some participants experienced unaltered

engagement levels.

It could be observed both in meetings with the teams, facility walk-throughs, and in
answers to open questions in the survey that there were a number of improvement

suggestions raised by people, indicating an existing engagement early in the process.

5.3 Energy Consumption

To investigate the effect of the intervention on energy consumption levels and
behaviors as a response to the third research question, energy consumption was
measured quantitatively and was aimed at being analyzed in accordance with section
4.2.3. No statistical analysis was however conducted due to lack of consumption

Changes derived from the study.

There was no difference in the energy consumption between the historical values
and the post intervention values. The workshop resulted in an activity list with
actions mostly concerning the use and management of equipment, the reuse of heat
and the use of other media. None of the proposed changes from the workshop had,
however, been implemented during the study due to the short time span. The
everyday behavior changes that occurred, such as turning off the lights, were too
marginal to make a noticeable difference in real time consumption. However, the
possible energy savings from some of the activities from the workshop are estimated
to have a measurable impact on the site energy consumption level when

implemented.
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As a comparison, the energy consumption before and after the study was analyzed.
A 3-week period in September 2022 was used as control period pre-intervention as
the manufacturing changed pace in that time period to the current pace and
September was assumed to be the most similar period during the fall to compare
with the post-intervention period in April 2023. In April 2023 a 2-week period is
analyzed. The data has been continuously sampled every 10 minutes. When plotting
the data in an overlay of the five selected weeks, there are indications that the
energy consumption is lower during the April 2023 period compared to September
2022, see Figure 5. The decrease is however unlikely to have been caused by the
intervention, as the suggested activities had not yet been implemented and the
behavioral changes such as turning off the lights are not of the magnitude that could
be detected in the comparison. September month temperature average was higher
than April 12,2 °C compared to 5,7 °C (SMHI, n.d.) and as cooling a facility is more

energy demanding than heating this could be a contributing factor to the difference.
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Figure 5. Comparison graphs of energy consumption for September 2022 and April 2023
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One of the questions in the survey, the behavioral intention, question number 14 in
Appendix G, “Within the next months, I would change my daily routine to conserve
energy at work” is a measure that could be used to evaluate the influence the
intervention has had on intended behavior changes (Fishbein & Ajzen, 2011;
Scherbaum et al., 2008). It can be seen in boxplots of results pre- and post-
intervention for both teams in Figure 6 and 7 that the self-reported experienced
intention is higher post-intervention. For the larger team the boxplot values in
Figure 6 are Q1 = 1.25, median = 4, Q3 = 5, n=12 pre-intervention. Post-
intervention values are Q1 = 4, median =4, Q3 = 5.25, n=10. For the smaller
team the boxplot values in Figure 7 are Q1 = 1, median = 3, Q3 = 4.5, n=5 pre-

intervention, post-intervention values are Q1 = 2.5, median = 5, Q3 = 3.5, n=5.
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Figure 6. Boxplot gf the results on question 14 pre- and post-intervention for the larger team respectively
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Figure 7. Boxplot of the results on question 14 pre- and post-intervention for the smaller team respectively

To investigate if the intervention has resulted in a statistically significant increase in
self-reported behavioral intentions pre- and post-intervention, the means are
analyzed and compared. For the larger team, the pre-intervention mean was 3.3
(SD=1.8), the post-intervention mean was 4.6 (SD=1.1). When the samples are
analyzed using a one-tailed 2-sample t-test in Minitab 20.2, the post-intervention
value is significantly higher for the larger team, £(20)=2.086, p= .029 with a 95%
confidence interval (n=12 pre-intervention and n=10 post-intervention), indicating
a statistically significant change in intentions to act (see Appendix O). For the

smaller team, the sample size is too small to analyze (n=5).
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6 Discussion

The discussion is divided into subsections and will concern the results of the study,

as well as limitations and recommendations for future research.

6.1 Drivers and Barriers

The analysis of drivers and barriers provided a good insight into the factors
influencing the energy conservation at a pharmaceutical manufacturing site in
Sweden. Several identified barriers and drivers had similarities to what has been
found in previous research, commitment from management (Dumitru et al., 2016;
Paillé & Francoeur, 2022; Su et al., 2022; Whitmarsh et al., 2021), measurements
of consumption (Anda & Temmen, 2014; Carrico & Riemer, 2011; Islam et al,
2022), organizational culture (Mouro et al., 2021; Mouro & Duarte, 2021; Zhang
etal., 2013), senses of responsibility (Dixon et al., 2015), interest (Mouro et al.,
2021) and the request of having energy conservation as a part of the work
description (Lopes et al., 2019) are all factors that have been previously mentioned
as well as identified in the study. However, the role of regulations due to the
specific context implied when working within the pharmaceutical industry
introduces an additional barrier which is difficult to mitigate. Several participants
expressed a feeling of uncertainty towards what was allowed to change in the
regulated environment, often referred to as knowledge, but expressed that they
were more than willing to get involved if concrete activities were presented and
suggested. The heavily regulated work environment meant that larger everyday life
changes that were proposed during the workshop could not be implemented during

the time span of the study.

The regulated work environment might also have had an effect of the persistence of
certain barriers, such as the perceived behavioral control. Some of the most heavily
impacting factors did however appear to be the organizational culture, the
commitment from management and the work process involved in energy

conservation.
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6.2 Engagement in Energy Conservation Activities

The results from the post-intervention interviews, open survey questions and the
survey question relating to behavioral intentions, indicate that the study succeeded
in altering the self-expressed level of engagement in some individuals with regards
to energy consumption and resulted in some behavioral changes on the level of daily
habits. Two of the interviewees that had a previously engaged mindset towards
energy consumption were however only somewhat, if at all, impacted by the
intervention. Their motivation was that their previous attempts to initiate changes
had had no result, and that the intervention, while resulting in what the participants
viewed as promising ideas, still lacked the implementation stage. The barrier of
negative past experiences was thusly not mitigated. Hence, the implementation of
actual ideas might be required to facilitate increased feelings of engagement. One
participant who had an earlier high level of engagement did however experience an
increase in engagement and both individuals who had expressed high levels of
engagement pre-intervention recognized the value of the intervention and activity
list to create engagement in the group. This could indicate that the individuals
recognized drivers and barriers able to motivate the larger group, which might
reflect drivers and barriers that have been involved in the development of their own
engagement in the issues. Also, this could be due to ceiling effects, where an already
high level of engagement might make it difficult to increase further (Chyung et al.,
2020).

Noticeably, as has been indicated in the findings of this study, social norms did not
appear to heavily affect the actions of individuals which would be in disagreement
with previous research (Carrico & Reimer, 2011; Mouro et al., 2021; Su et al.,
2022). Despite scoring high in the norm categories in the survey responses, few
participants appeared to be influenced by normative pressures in the responses
reflecting their own interest and engagement levels. Also, in the case of descriptive
norms, it was more common to believe that others were interested in energy
conservation than was the actual case when reviewing survey responses pre-
intervention, which is contradictory to a previous study (Nolan, 2021). Post-
intervention, this factor had decreased, at least in the smaller team, which might
indicate that the understanding of the colleagues' intentions in the energy

conservation area seemed to have increased during the study.

33



The ambition of employees to suggest improvements and generate innovative ideas
could be seen as an indicator of work engagement (Dumitru et al., 2016). In this
study it can be noted that the teams posed a number of improvement ideas in
meetings and open-ended survey questions, indicating an initial engagement
willingness and a culture of working with continuous improvements. The activity
list created during the workshop to some extent acted as a catalyst for new
improvement ideas after the workshop. However, there was no increase in the
number of suggestions post-intervention, meaning that there was no possibility to
utilize the number of suggestions as an indicator of increased engagement.

However, it might indicate a preexisting level of engagement.

6.3 Energy Conservation

The statistical analysis of behavioral intentions as a response to question 14 in the
survey (see Appendix G) shows indications of statistically significant higher
intentions to change energy conservation behaviors in the near future for the larger
team. Despite there being an increasing trend for several of the survey questions,
there was only a significant change in pre- and post-intervention survey results for
the question on behavioral intentions. This would indicate that more efforts are
needed to further enhance and build engagement to fully leverage the existing

motivation of the employees.

As has been discussed in the barrier and driver section above, the heavily regulated
context of the pharmaceutical industry constituted a major barrier in the energy
conservation area and led to a feeling of detachment. The creation and sharing of a
list of concrete activities in the workshop, however, mitigated this barrier to some
extent and led to increased engagement and interest as was expressed by participants
in the study. However, working in a regulated environment could also constitute an
opportunity to improve. Any changes in behaviors in processes that could decrease
energy consumption would have to be written into the work protocol and
instructions. Therefore, this would mean that the act of conserving energy would

not be based on the individuals’ willingness but rather on abiding protocol.

When reflecting on the energy conservation results, the behavior was chosen for this
study as it was reasoned by the authors that the increase of energy conservation
activities in Swedish households during the time of the study could possibly transfer
to the workplace setting. This reasoned carryover effect was not confirmed in the
study, which conforms with previous research, which however was conducted

without the context of current energy conservation focus (Islam et al., 2022).
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It is also worth noting that, when discussing suggestions for improvements of energy
consumption, the participants found it much easier to find large projects in need of
capital investments, than smaller day-to-day behavior and habit changes. This might
be caused by the fact that the pharmaceutical industry uses a lot of energy for e.g.,
temperature regulation, ventilation and water and steam generation and might
reflect the ambition of making a bigger impact on the actual consumption, but might
also reflect a resistance to changing habits (Azizi et al., 2019; Chen & Chen, 2021;
Linder et al., 2022). It could also reflect a belief in participants that they are already
being as environmentally friendly as possible, given that a large number of
respondents wished to decrease their energy consumption, but did not provide any

suggestions on how this could be done (Bergquist, 2020).

In the analysis of the survey results, it could be seen that the categories of problem
awareness were generally high, the connection between the energy conservation and
the effect on the greenhouse gas emissions was clear and the energy conservation
attitude generally high. Despite this, few energy conservation actions were initiated,
which could confirm the intention-behavior gap as described by Kollmuss &
Agyeman (2002). Also, since none of the proposed actions and more potentially
impactful behavioral changes from the workshop were implemented during the
timeline of the study due to regulations, it is not possible to determine if the

increased levels of engagement bridged the intention-behavior gap.

6.4 World Café as an Engagement-Inducing Intervention

The concept of a workshop as a participatory and inclusionary intervention was
evaluated as successful in the context of this study. The World Café method
supported knowledge transfer and initiated trans-disciplinary teamwork resulting in
an induction of engagement of the participants. The use of a participatory
intervention could also contribute to the empowerment of the employees and
support initiatives in the energy conservation work, as suggested by Pham et al
(2020) and Paille & Francoeur (2022). Attention should however be paid to the
context of the intervention as in some instances, such as office work, other, less

resource-demanding interventions, as nudges, have been proven efficient (Aronoff
etal., 2013; Frantz et al., 2016).

The use of the World Café method to induce engagement in energy saving activities
has not been found in prior research during the literature review conducted in this
study and thereby contributes to the novel understanding of sustainability enhancing

engagement interventions at the workplace.
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6.5 Limitations

As the time constraints for the study in combination with the complexity of the
suggested improvements given the regulated context introduced some challenges,
there are limitation to the possibility to evaluate the full potential of the work
process and the effectiveness of the intervention on a larger scale. In addition,
despite being recommended in the framework (McKenzie-Mohr, 2011), direct
measurements of data were not relied on as evaluation in this study which might
negatively affect the reliability of results. This means that findings contradicting
previous research might be caused by special circumstances in the study rather than
generalizable facts. However, since data triangulation was used and produced similar
results from all sources regarding drivers and barriers, the validity of the findings

can be considered higher compared to if only one source had been used (Carter et

al. 2014).

6.6 Future Research

To attempt at bridging the gap in previous research regarding applications in real life
organizations (Chen & Chen, 2021; Kollmuss & Agyeman, 2002) suggestions are
made on how to continue the process based on the findings in this study. To further
support and accelerate the full roll-out of the program in the whole organization the
company would need to further investigate drivers and barriers in other parts of the
organization, as these factors might vary significantly between different work
responsibilities (McKenzie-Mohr, 2000; McKenzie-Mohr & Schultz, 2014). A
suggested way forward would be to create a voluntary cross-functional team to
continue the cross-pollination of ideas and knowledge and to continue to build on
the engagement, and make sure the team is supported by managers (Paille &
Francoeur, 2022). It is also important that management clearly state the goals and
strategies in the net zero journey and to clearly include these in the company goals
and targets (Dumitru et al., 2016). It is further recommended to visualize the
energy consumption in an interactive way to provide users with real-data feedback

(Anda & Temmen, 2014; Carrico & Riemer, 2011; Islam et al., 2022).
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Due to the relatively large gap this study was aiming at bridging, such as lack of
knowledge on barriers and drivers to energy conservation at work and real-life
applications and effects of interventions, in addition to the contributions made in
this study, there is room for future research to further aid in this bridging. Future
research could include real time measures of data, which was not possible in this
study given the timeline and scope of the provided suggestions to further increase
the validity of the findings. In addition, a longitudinal study to determine the effect
of a similar intervention over time could contribute with further knowledge on the
effectiveness and persistence of a workshop intervention on energy consumption as
well as engagement levels on a more long-time scale. There are also other types of
interventions that could be suitable for the behavior of energy consumption in a
workplace setting that might be suitable for other types of groups, such as nudging

or informational campaigns that could be further investigated in future research.
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7 Conclusions

The study has to some extent succeeded in answering the three posed research
questions. As a result to RQ 1 regarding barriers and drivers to energy conservation
behaviors and engagement, a list of influencing factors acting as barriers and drivers
in this specific context could be constructed as a result of the literature review,
interviews, surveys, observations and expert interviews. These results fed into the
design of a workshop. The workshop itself, designed using CBSM, has indications of
having succeeded in strengthening drivers, decreasing barriers and fostering
engagement according to the findings in the surveys, interviews and observations
during the workshop. The workshop also resulted in a list of activities with the
capacity to decrease energy consumption at the site. Thus, as a result to RQ 2, the
intervention has indications of having resulted in an increase in engagement levels in
energy conservation issues in some individuals partaking in the study. As a result to
RQ 3, the intervention resulted in self-reported changes in everyday habits as well
as in potential larger changes in behaviors through an activity list with the capacity to

further conserve energy.

As has been discussed in chapter 6, the study could contribute to the research field
with indications of some conformities with previous research as well as some
discrepancies. The study can also provide support for the use of CBSM in an
organizational setting using a workshop as an intervention. The main contributions
from this study are the knowledge on barriers and drivers both in a workplace
setting, and with the addition of a heavily regulated work environment.
Furthermore, the study also contributes insights into how it would be possible to
engage and influence employees in a more energy conserving and sustainable

direction.
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Appendix A, Pre-intervention Survey

Du besvarar enkaten genom att kryssa 1-7 i tabellen nedan dar 1=haller inte med

alls och 7=haller helt med och 4 = neutral. De sista 6 fragorna ar 6ppna, dar vi ber

dig svara kort i text.

Haller Haller
inte helt
med Neutral med
1 2 4 5 7
11 | Jag skulle vilja minska min egen
energiférbrukning pa jobbet
2 Mina kollegor férsdker vara medvetna om sin
energiférbrukning
3 Fabriken borde géra mer fér att minska
energiférbrukningen
4 Energibesparingar borde inte vara prioriterat
pa fabriken just nu
5 Manga av mina kollegor férséker minska sin
energiférbrukning
6 Det skulle kinnas bra fér mig att minska min
energiférbrukning pd jobbet
7 Pa fabriken virderas energibesparingar hégt
8 Det skulle vara litt for mig att minska min
energiférbrukning pa jobbet
9 De flesta som jag jobbar med skulle tycka att
energibesparingar ar en bra idé
10 Encrgiférbrukning orsakar allvarliga
miljéproblem, sisom klimatférindring
11 | Det ar bra att minska energiférbrukningen
12 | Energibesparingar ar viktigt for mig
13 | Jag tycker inte att spara energi ar mitt
problem
14 | Mina kollegor dr engagerade i energifragor

Al




Haller Haller
inte helt

med Neutral med

1 2 3 4 5 6 7

15 | Inom de narmsta manaderna kommer jag
dndra mina dagliga rutiner f6r att spara

energi pa jobbet

16 | Jag tror att spara energi pa jobbet ar bra for

miljon

17 | Jag kinner mig ansvarig for att spara energi

pa jobbet

18 | Fabriken har ett uttalat engagemang i

energibesparingsfrﬁgor

19 | Jag vet hur jag skulle kunna agera f6r att
spara energi pa jobbet

20 | P4 fabriken forvantas jag spara energi pa

jobbet

21 | Jag tycker att fabriken dr éppen for forslag pa

hur vi skulle kunna spara energi

22 | Jag oroar mig for koldioxidutslippen som

genereras av Cncrgiférbrukning

23. Upplever du att ndgot hindrar dig fran att spara energi pa jobbet?

24 Upplever du att nigot motiverar dig till att spara energi pa jobbet?

25. Har du forslag pa forbattringar som skulle kunna minska fabrikens energiférbrukning? Om ja,

vad?

26. Kanner du dig engagerad i energibesparingsfrfigor?

27. Upplever du att nigot hindrar dig fran att engagera dig i energibesparingsfrigor?

28. Upplever du att ndgot motiverar dig till att engagera dig i energibesparingsfragor?
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Appendix B, Survey Question Overview

Area Reference Question
Problem van der Werff  Jag oroar mig for koldioxidutslappen som genereras av
awareness & Steg (2015)  energiforbrukning
Energiférbrukning orsakar allvarliga miljoproblem, sisom
klimatférandring
Goal Carrico & Jag skulle vilja minska min egen energiférbrukning pa jobbet
attractiveness Riemer
(2011)
Fabriken borde géra mer f6r att minska energiférbrukningen
Energibesparingar borde inte vara prioriterat pa fabriken just
nu
Behavioral Scherbaum et Inom de nirmsta manaderna kommer jag dndra mina dagliga
intentions al. (2008) rutiner for att spara energi pa jobbet
Environmental = Scherbaum et Energibesparingar ar viktigt fér mig
personal al. (2008) Fer L 1l
Horms Jag tycker inte att spara energi ar mitt problem
van der Werff
Det skulle kinnas bra fér mig att minska min
& Steg (2015) i
energiférbrukning pa jobbet
Dcscriptivc Dixon et al. Mina kollcgor ar cngagcradc i cncrgifrigor
norms (2015)
Mina kollegor férsoker vara medvetna om sin
energiférbrukning
Mfinga av mina kollcgor forsoker minska sin
energiférbrukning
Injunctive Dixon et al. De flesta som jag jobbar med skulle tycka att
norms (2015) energibesparingar ar en bra ide
Pa fabriken forvéntas jag spara energi pa jobbet
Jag kanner mig ansvarig for att spara energi pa jobbet
Perceived Dixon et al. Det skulle vara litt for mig att minska min energiférbrukning
Behavioral (2015) pa jobbet
Control

Jag vet hur jag skulle kunna agera fér att spara energi pa

jobbet

Dixon et al.

(2015)

Det ar bra att minska energiférbrukningen

Jag tror att spara energi pa jobbet ar bra fér miljon
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Energy Allen &

conservation Marquart—

attitudes Pyatt (2018)

Organisational Zhang etal. P4 fabriken varderas energibesparingar hégt
clectricity (2013)

Fabriken har ett uttalat engagemang i energibesparingsfragor
saving climate gag g gibesparingsirag

Jag tycker att fabriken ar 6ppen fér férslag pa hur vi skulle

kunna Spara energi
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Appendix C, Interview Guide Larger Team

Intervjuguide storre gruppen (baserad pa strukturen i Creswell & Creswell, 2018)

Introduktion av studien

Kort introduktion av oss som studenter. Introduktion till varfor den har studien utfors, for att forsta
hur man kan underlatta fér energibesparingar pa jobbet och vad som skulle engagera till detta

arbete.
All information som den intervjuade delar med sig av kommer att behandlas konfidentiellt.

All information kommer forstoras efter att den slutgiltiga rapporten ér klar.

Ytterligare 2 personer fran - och 1 fran - kommer intervjuas som stdd till studien.
Intervjun beréknas ta ca 1 timme och kommer besta av 13 fragor, men ibland kan det kanske

spontant bli féljdfrfigor eller férdjupningar i vissa amnen.

Du har ritt att, vid vilken tidpunkt som helst, avbryta ditt deltagande i studien utan nirmare
motivering. Du kan ocksd vélja att inte svara pa vissa frigor. Du kommer fa tillgéing till den
slutgiltiga rapporten som kommer summera samtliga data fran intervjuerna. Du kommer ocksa fa

var kontaktinformation om det dyker upp frfigor i efterhand.

Vi kommer att spela in denna intervju da det gor det enklare fér oss att fokusera pa dig och pa
dialogen under intervjun. Inspelningen kommer f6rstoras efterdt nar vi éverfért intervjun till skrift.

Vi kommer dd inte att notera nagra namn, utan det blir anonymt vem som sagt vad i vilken intervju.
Ar du ok med att vi spelar in? Vi kommer spela in ditt godkénnande i borjan av intervjun.

Har du nfigra frfigor innan vi borjar?

Fragor

Kom ihdg:

- beratta mer,

- utveckla girna med lite mer detaljer

- nu forstar jag inte riktigt - kan du férklara?

- vad betyder ”inte mycket” (t ex)?

1. Borja med att beritta lite mer om dig sjélv, din bakgrund, hur linge du jobbat med den har
typen av arbetsuppgifter /pa -?

2. Hur ar din instéllning till energibesparingar hemma?

3. Ardet nagon skillnad pa hur du agerar pa jobbet jmf med hemma?

4. Hur upplever du att fabriken jobbar med energibesparingar i dagslaget?

5. Hur upplever du generellt att energifrigan kommuniceras och prioriteras av fabriken?

6. Nar man tittar pa enkitsvaren sa ar ni generellt positiva till energibesparingar, men inte
alla tycker att det &r deras problem att jobba med. Hur tror du man kan éka viljan att jobba

med besparingarna?

Cl



7. Forutom att man kanske inte kdnner att det ar ens eget problem att jobba med, finns det
nagra fler anledningar varfér du tror att det kan kannas svart att jobba med

energibesparingar?

8. Hur skulle fabriken kunna géra for att fa sma férandringar att kinnas mer meningsfulla for
dig?

9. Vad skulle fa dig engagerad i energifragor pa jobbet, vad kan fabriken géra annorlunda?

10. Hur tror du man kan gora fér att trigga personer att bérja undersoka fragor och ta tag i de

férslag som finns?
11. Finns det ndgonting vi frégade om i enkaten som har vackt nagra funderingar?
12. Ndgot mer du skulle vilja beritta? Ar det ndgot vi glomt friga om?

13. Ardet nigon vi borde prata med som nasta steg i var studie? Forutom - — och
0

Avsluta intervjun. Tacka deltagaren. Upprepa att informationen kommer behandlas konfidentiellt.
Vi kommer nu sammanstalla all data och vi kommer sedan ha en uppféljningsintervju med dig innan

vi summerar och avslutar studien. Vi kommer dela rapporten med dig.
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Appendix D, Interview Guide Smaller Team

Intervjuguide mindre gruppen (baserad pa strukturen i Creswell & Creswell, 2018)

Introduktion av studien

Kort introduktion av oss som studenter. Introduktion till varfor den har studien utfors, for att forsta
hur man kan underlatta fér energibesparingar pa jobbet och vad som skulle engagera till detta

arbete.
All information som den intervjuade delar med sig av kommer att behandlas konfidentiellt.
All information kommer forstoras efter att den slutgiltiga rapporten ér klar.

Ytterligare 3 personer i _ kommer intervjuas som stéd till studien. Intervjun berdknas
ta ca 1 timme och kommer bestd av ca 13 fragor, men ibland kan det kanske spontant bli f6ljdfragor

eller férdjupningar i vissa amnen.

Du har ritt att, vid vilken tidpunkt som helst, avbryta ditt deltagande i studien utan nirmare
motivering. Du kan ocksd vélja att inte svara pa vissa frigor. Du kommer fa tillgéng till den
slutgiltiga rapporten som kommer summera samtliga data fran intervjuerna. Du kommer ocksa fa

var kontaktinformation om det dyker upp frfigor i efterhand.

Vi kommer att spela in denna intervju da det gér det enklare fér oss att fokusera pa dig och pa
dialogen under intervjun. Inspelningen kommer f6rstoras efterdt nar vi éverfért intervjun till skrift.

Vi kommer dd inte att notera nagra namn, utan det blir anonymt vem som sagt vad i vilken intervju.
Ar du ok med att vi spelar in? Vi kommer spela in ditt godkénnande i bérjan av intervjun.

Har du nfigra frfigor innan vi borjar?

Fragor

Kom ihdg:

- beratta mer,

- utveckla girna med lite mer detaljer

- nu forstar jag inte riktigt - kan du férklara?

- vad betyder ”inte mycket” (t ex)?

1. Borja med att beritta lite mer om dig sjilv, din bakgrund, hur linge du jobbat med den har
typen av arbetsuppgifter /pa -?

2. Hur ar din instéllning till energibesparingar hemma?

3. Ardet nagon skillnad pa hur du agerar pa jobbet jmf med hemma?

4. Hur upplever du att fabriken jobbar med energibesparingar i dagslaget?

5. Hur upplever du generellt att energifrigan kommuniceras och prioriteras av fabriken?

6. I eraenkitsvar i gruppen har ni genomgdende svarat att tid, ansvar och pengar ar hinder for
att jobba med energibesparingar. Om vi bortser fran pengar eftersom det hamnar utanfér
vart omrade, vad tror du gdr att gora for att skapa tid och klargéra ansvarsomrade nar det

kommer till energibesparingsarbete?
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7. Finns det ndgra fler anledningar varfér du tror att det kan kénnas svért att jobba med

energibesparingar?

8. Hur skulle fabriken kunna gora for att fa sma féréndringar att kannas mer meningsfulla for

dig?
9. Vad skulle fa dig engagerad i energifragor pa jobbet, vad kan fabriken géra annorlunda?

10. Visagi enkatsvaren att ni har lite olika &sikter nar det kommer till energibesparingar i

gruppen. Hur upplever du att det paverkar din instéllning till energibesparingar?
11. Finns det ndgonting vi fréigade om i enkaten som har vackt nagra funderingar?
12. Ndgot mer du skulle vilja beritta? Ar det ndgot vi glomt friga om?

13. Ar det nagon vi borde prata med som ndsta steg i var studie? Férutom - och

I

Back-up:

14. Nu har vi redan fitt lite férbattringsforslag fran er, och vi hoppas pa fler. Hur skulle du
vilja att dessa forslag behandlas och aterkopplas till er?

15. Viser att ni generellt i gruppen fokuserar pa stérre projekt och investeringar i era
enkitsvar. Vad tror du skulle ga att andra i era dagliga rutiner som skulle kunna minska

energiférbrukningen?

Avsluta intervjun. Tacka deltagaren. Upprepa att informationen kommer behandlas konfidentiellt.
Vi kommer nu sammanstalla all data och vi kommer sedan ha en uppféljningsintervju med dig innan

vi summerar och avslutar studien. Vi kommer dela rapporten med dig.

D2



Appendix E, Workshop Agenda

12:30 Maria:

Vilkomna hit allihop! Kul att si manga kunde komma! Har alla hittat nagonstans att

sitta?

Varfor ar vi da har idag? Vi, jag och Linnea, har fatt som uppdrag till vart
examensarbete att jobba med engagemang i hallbarhetsfragor, och da specifikt inom
energibesparingar. Vi jobbar med - och - som pilotprojekt och vi har
hittills genomfort enkéter och intervjuer for att forsoka forsta vad som kanns svart
och vad som motiverar energibesparingar. Det som framkommit som kénts svart i
bada grupperingarna ér att veta vad man kan géra, vad som gar att géra och vad man
FAR gora. Darfor har vi till denna workshop bjudit in dven supportfunktioner sa vi

kan fa hjalp med kunskap och forstaelse under diskussionerna hér i eftermiddag.

Vi ska forsoka guida er igenom en rolig och spannande eftermiddag. Ni som tidigare
varit med pa workshop med _ kommer kanna igen er i mycket, da hon

varit var inspiration och larare i workshopteknik.

Héaromdagen nar jag lyssnade pa radion i bilen var det ett program om evolutionen
och de pratade da om hur det kom sig att manniskan var sa framstaende.
Anledningen de kommit fram till var ndgot de kallade manniskans superkraft - var
formaga att samarbeta - det ar den egenskapen som gor oss unika jimfort med andra
arter. Sd idag ska vi plocka fram denna egenskap och ta oss an energibesparingar har
pa fabriken. Och vi vill att ni bar med er tanken att dven sma forandringar kan leda

till stora resultat. Nagra frﬁgor sa lfingt?
12:40 Linnea:

Forst och framst ska vi ta en titt pa agendan. Idag kommer vi borja med lite
uppvarmnings6vningar sa att vi lar kinna varandra lite och kommer in i
workshopandan. Det kommer vara mycket enkla 6vningar. Sedan kommer vi ordna
om oss lite till ett dialogcafe dar det dven kommer finnas lite riktig fika och chans att

ga pa toa, och vi kommer sedan av runda av med lite reflektioner och planer framat.

Som ni ser ér vi fran lite blandade grupper hér idag och alla kanske inte tréffats forut,
sa vi borjar med att ga laget runt och presentera sig med namn och vad man jobbar

med.
Ovning 1: Laget runt och presentera sig med namn och arbetsuppgift.

12:50 Maria:
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Toppen, tack. Valkomna allihopa! Nu far ni stalla er upp allesammans, sa vi far réra
lite pa oss, sa ska vi kora lite uppvarmningsvningar dar vi ska stalla oss i lite olika

ordning beroende pa olika faktorer. Nu skulle vi vilja att vi alla ordnar in oss efter:
Ovning 2: Ordna in sig efter
1. Bokstavsordning pa namnet, sa far vi se om vi kommer ihdg vad alla sa nyss

2. Hur léinga vi ar

3. Hur léinge vi jobbat pa -

13:00 Linnea:

Dasal Da tanker vi att det ar dags for lite mingel. Nar vi startar musiken vill vi att ni
alla borjar rora er runt i rummet, och nar musiken stannar vill vi att ni stannar och
pratar med nagon ni stannat bredvid. Nér ni stannar och pratar vill vi att ni ska
presentera ett av era fritidsintressen for varandra. Uppgiften ar att prata med nagon
ny varje gang sa ni far lara kanna varandra lite battre! Vi kommer kéra 2 omgangar

med samma fraga.
Ovning 3: 2 omgangar med mingel om fritidsintressen, sedan favoritmatratt

Nu gor vi samma sak, fast med er favoritmatratt, si kanske man kan fa nagot tips att

peppa upp middagsmenyn med!
13:10 Maria:

Bra jobbat! Nu innan vi gér vidare med dialogcafet vill vi géra en 6vning med ett
budskap vi vill att ni har med er under workshopens ging om att dela taltid, som vi
har presenterat i en tydlig bild, som kallas tartan. Om alla reser sig upp och stéller
sig i en ring. Nu ser vi att alla har en liten bit av cirkeln och tillsammans bildar allas
egna lilla del en hel ring. Den lilla delen av cirkeln, en lika stor del for alla,
representerar er taltid idag. Alla ska fa mojlighet att komma till tals och om nagon
tar en for stor del av tartan for sin egen taltid kommer vi piminna om att dela

taltiden jamnt sa att allas bra ideer far horas och sa att alla far tala till punkt.
Ovning 4: Tértan
13:15 Linnea:

Nu finns det méjlighet for den som vill att ga och himta lite kaffe eller te, och vi ska
stalla fram lite fika, for nu ar det dags for dialogcafe! Nar ni ar redo sa sla er ner vid
ett av de utstillda borden, max fyra vid samma bord, och blanda er sa mycket som
méjligt. Forsok sitta med manniskor ni inte jobbar med till vardags. Nar vi alla ar pa

plats kommer vi presentera vad dialogcafeet innebar. 10-15 min.
Ovning 5: Dialogcafé
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S84, nu verkar alla vara pa plats. Ja, ett dialogcafe dd, vad ar det? Fokus ar pa dialoger
och samarbete. Viktigt att notera att vi sade dialog och inte debatt. I en dialog
lyssnar man pa allas asikter och forsoker forsta andras perspektiv, och man forsoker
inte debattera med mal att fa alla att tycka som en sjalv. Det innebar att det inte
finns nagra dumma tankar eller forslag, och att alla ideer far lyftas. Forsok att tanka
att “alla backar sma...” ta upp allt ni kommer pa, dven om det kan kidnnas som sma

saker.
13:25 Maria:

Vi kommer att presentera en fraga i taget som vi vill att ni pratar om vid borden.
Som ni ser ligger det stora papper och pennor placerade pa borden, och vi vill garna
att ni ritar eller antecknar id¢er under processen. Vi kommer att prata om varje
fraga i 20 minuter, och det kommer bli tre rundor. Nar forsta fragan ar klar
kommer vi att signalera att tiden dr slut. Nar tiden ar slut ska alla utom en person
vid bordet byta bord. Den personen som far sitta kvar vid bordet utser ni sjilva, och
det blir bordsvarden som har som uppgift att informera nésta ging om vad som har
diskuterats under tidigare omgang och vad som star pa pappret pa bordet. For de
som byter bord ar uppgiften att satta sig vid ett bord med manniskor som man inte
redan suttit med vid en tidigare omgang for att fa maximalt utbyte av ide¢er. Nar
dialogen borjar kommer ni forsta att ga en runda runt bordet och lata varje person
prata om sina reflektioner kring fragan vi presenterar. Nar ni har gatt ett varv runt

bordet ar det sedan fritt fram att diskutera fritt runt bordet. Ar det nagra fréigor?

13:30 Linnea:

Dasa, da satter vi igang. Vi tanker oss att fokus under detta dialogcafé kommer vara
pa saker som vi kan gora i vardagen, med fokus pa - och -, men om det
dyker upp andra forslag, generella for fabriken, eller stérre forbattringsprojekt har
vi en parkeringsplats for alla sidana forslag dar man kan ga och skriva upp allt som
dyker upp och inte innefattas i dagliga vanor sa att de inte forsvinner. Men vi
parkerar de idéerna dér for dagen, sa de inte tar upp tid i vara diskussioner. Vi har
ocksa en aktivitetslista har bredvid som ni kommer att fa fylla pa i slutet av
dialogcafet. Men nu kér vi igang. Har ar den forsta fragan, kom ihag att ga varvet

runt och lata alla reflektera i bérjan:

Fraga 1: Vilka méjligheter skapar vi om vi minskar energiférbrukningen med 50%

eller mer pa fabriken?
Drom fritt och kom ihe'ig att ni garna far rita!

Efter 20 minuter. RING
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Da ar runda 1 klar. Alla férutom bordsvirden byter bord. Kom ihfig att satta er vid

ett bord dar ni inte suttit tidigare och med personer ni inte suttit med tidigare.
13:50 Maria:

Sa, nu ar det dags for fraga 2:

Fraga 2: Vad kan vi gora annorlunda i var vardag pa fabriken for att na dit?

Nu nér ni sitter vid nya bord sa far bordsvirden borja med att presentera vad som
sagts tidigare lite kort och sen ar diskussionen fri igen! Kom ihéig att 1ata alla komma

till tals. Ni kan antingen vilja att rita vidare pa samma papper eller borja pa ett nytt.
Efter 20 minuter. RING.

D4 dr runda 2 klar. Alla férutom bordsvarden byter bord. Kom ihfig att satta er vid
ett bord dar ni inte suttit tidigare.

14:15 Linnea:
S4, nu ar det dags for omgang 3:

Fraga 3: Har vill vi att ni fortsatter diskutera vilka lésningar kan ni komma pa for att
minska energianvéindningen pa - och -?

Nu nér ni sitter vid nya bord bérjar ni med att bordsvarden far presentera vad som
sagts tidigare lite kort och sen ar diskussionen fri igen! Ni kan antingen vélja att rita

vidare pa samma papper eller bérja pa ett nytt.
Efter 20 minuter. RING.

Sa nu ar alla rundor klara. Nu kommer vi ha en kort presentationsgenomgang vid
alla bord over de lésningar ni kommit pa. Ni far 2 minuter pa er att férbereda er och
sen far ni hilla en max 2 minuter ling presentation. Ta bara med det Viktigaste! Vi

kommer ta tid och stoppa nar tiden ar slut!

14:35 Maria:
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Bra jobbat! Nu ar det dags att summera ihop och fylla i aktivitetslistan. Pa
aktivitetslistan skriver ni upp forslag som gér att ta tag i pa en gang. Bara for att man
skriver upp ett forslag maste det inte vara helt sikert att det gar att l6sa eller vara
superkonkret, utan det kan ocksa vara en aktivitet att nagon vill fortsitta undersoka
ett forbattringsforslag. Sa forst fyller man i vad det ar man vill gora, sedan vem det
ar som ar som skriver upp forslaget, och till sist finns det en ruta dar andra som vill
hjalpa till med forslaget kan skriva upp sig. Vi kommer sedan att spara detta och visa
det for _ och _ for att de som inte ar har ska kunna f3 ta
del av dessa forslag och ocksa komma med egna om de har nagra efterat. Vi kommer
ocksa att hora av oss och se hur det gar med forslagen under den tid vi ar hér, och
sedan kommer denna uppf6ljning skotas av ndgon annan som tar 6ver vart projekt

efter oss. Sa Varsigoda att fylla i:
14:55 Linnea:

Toppen! Vi ska ocksa titta pa parkeringsplatsen, vad som kommit upp dér som

férslag.

Sa, om alla kinner sig klara kan vi dtervanda till stolscirkeln for att avsluta. Nu
tanker vi oss att ni far ga varvet runt och beritta om en sak som ni tyckte var bra

med dagens workshop. Varvet runt.
15:15 Maria:

Tack! Nu tar vi ett nytt varv, at andra héller denna gang, och sa vill vi héra nagot

som Overraskade med dagens workshop eller vad ni tar med er hérifran i tankar.
Tack!

Som nasta steg kommer vi ut pa gruppmoten nasta vecka for att dela vart resultat
fran workshopen med de andra i teamet och ser om det kommer upp fler férslag pa

aktiviteter da.

Stort tack for idag! Har ni nagon feedback till oss sa ar vi tacksamma for det!

Klara 15:30

E5



Appendix F, Activity Lists

Activity list larger team

Vad Vem Support
Varmedtervinning varmvatten X X
Optimering av processteg X X
Styrd belysning X b'e
Ventilation vid nedklassning X X
Minska dumpning av buffert X X
Sting av fléde media b vid nedklassning X X
Utrustning a- stinga av nar de inte anvénds? X X
Utrustning b - stinga av nar de inte anvinds? X X
Utrustning c- stinga av pa helgen? X b'e
Fléde utrustning d? X X
Virmning utrustning d X X
Activity list smaller team
Vad Vem Support
Varmedtervinning varmvatten X X
Optimering av processteg X X
Tidsstyrning HVAC X b'e
Nya idéer — férslagslada X X
Systemforlust media a -TPM (OPC) X X
Leasa elbil? X x
Tidsstyrning kupévarmare X b'e
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Appendix G, Post-intervention Survey

Du besvarar enkaten genom att kryssa 1-7 i tabellen nedan dar 1=haller inte med
alls och 7=haller helt med och 4 = neutral. De sista 4 fragorna ar 6ppna, dar vi ber
dig svara kort i text.

Haller Haller
inte helt
med Neutral med
1 2 4 5 7
1 | Jag skulle vilja minska min egen
energiférbrukning pa jobbet
2 Mina kollegor forsoker vara medvetna om sin
energif&')rbrukning
3 Fabriken borde gora mer for att minska
energif&')rbrukningen
4 Energibesparingar borde inte vara prioriterat
pa fabriken just nu
5 Manga av mina kollegor férs6ker minska sin
energiférbrukning
6 Det skulle kannas bra for mig att minska min
energiférbrukning pa jobbet
7 P34 fabriken varderas energibesparingar hégt
8 Det skulle vara litt for mig att minska min
energifbrbrukning pa jobbet
9 De flesta som jag jobbar med skulle tycka att
Cncrgibcsparingar ar en bra idé
10 | Det ar bra att minska energiférbrukningen
11 Energibesparingar ar viktigt for mig
12 | Jag tycker inte att spara energi ar mitt problem
13 | Mina kollegor ar engagerade i energifrigor
14 | Inom de narmsta manaderna kommer jag andra
mina dagliga rutiner for att spara energi pa
jobbet
15 | Jag tror att spara energi pa jobbet ar bra for
miljén
16 | Jag kanner mig ansvarig for att spara energi pa
jobbet
17 | Fabriken har ett uttalat engagemang i
energibesparingsfréigor
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Haller Haller
inte helt
med Neutral med
1 2 4 5 7

18 | Jag vet hur jag skulle kunna agera fér att spara

energi pa jobbet
19 | Pa fabriken férvantas jag spara energi pa jobbet
20 | Jag tycker att fabriken &r 6ppen for forslag pa

hur vi skulle kunna spara energi

21. Har du kommit pa fler f('jrslag pa férbéittringar som skulle kunna minska

fabrikens energiférbrukning? Om ja, vad?

22. Har ditt engagemang i energibesparingsfragor férandrats jamf6rt med innan var studie startade?

I s fall, pd vilket satt?

23. Finns det nagot fabriken kan gora annorlunda fér att skapa engagemang hos dig i

energibesparingsfragor? I sa fall, vad?

24. Vad skulle gora dig mer motiverad att engagera dig i energibesparingsfrigor?
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Appendix H, Post-intervention Interview Guide

Intervjuguide uppfoljning (baserad pa strukturen i Creswell and Creswell (2018))

Da var det dags for den avslutande intervjun for var studie, och det kommer fungera precis som den
férra intervjun. Ytterligare 3 personer kommer intervjuas som stdd till studien. Intervjun &r bokad
till en timme for att vi inte ska kdnna nagon stress eller press, men vi tror det kommer ta ca 20 min.
Idag har vi 11 fragor, men ibland kan det kanske spontant bli f6ljdfragor eller férdjupningar i vissa

amnen.

Vi kommer att spela in intervjun dven denna gang, sa vi hoppas att det ar ok med dig? Vi paminner
om att inspelningen kommer forstoras efterat nér vi verfort intervjun till skrift. Vi kommer da inte
att notera ndgra namn, utan det blir anonymt vem som sagt vad i vilken intervju. Precis som forut
ar det helt frivilligt deltagande och du kan vilja att avbryta intervjun om du vill. All information

kommer forstoras efter att den slutgﬂtiga rapporten ar klar.

Vi kommer spela in ditt godkéinnande i borjan av intervjun.

Har du nagra frz‘igor innan vi borjar?

Fragor
Kom ihdg:

- beratta mer,

- utveckla girna med lite mer detaljer

- nu forstar jag inte riktigt - kan du férklara?
- vad betyder “inte mycket” (t ex)?

- hur paverkar det dig?

1. Vad var din upplevelse av workshopen?/Vad var din upplevelse av summeringen av

workshopen?
2. Hur kanns det att se aktivitetslistan?
3. Har det varit ndgra gruppdiskussionerna om studien?
4. Har det paverkat vad man pratar om?
5. Hur har studien paverkat dig? Gér du nagot annorlunda nu?
6. Har din instéllning till energibesparingar dndrats?
7. Kénner du dig mer engagerad i eller intresserad av eller nyfiken pa energibesparingar?
8. Tror du att du kommer leta efter fler forbattringsforslag framéver?
9. Hur skulle du vilja att foretaget bygger vidare pa vart arbete?
10. Kénns det enklare att komma med férbattringsforslag nu?
11. Har du nagon feedback till oss angdende projektet som sadant?
Avsluta intervjun. Upprepa att informationen kommer att behandlas konfidentiellt. Vi kommer nu

sammanstélla all data och summera och avsluta studien. Vi kommer dela rapporten med dig, om du

vill. Tusen tack for ditt deltagande!
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Appendix I, Pre-intervention Results Larger Team

Area Question/Likert scale rating 1 2 3 4 5 6 7
Problem Jag oroar mig for
awareness koldioxidutslappen som 1 1 0 5 3 2 0

genereras av energiférbrukning

Energiférbrukning orsakar
allvarliga miljoproblem, sasom 0 0 0 2 2 1 7

klimatféréindring

Goal Jag skulle vilja minska min egen

attractiveness energiférbrukning pa jobbet

Fabriken borde gora mer for att

minska energiférbrukningen

Energibesparingar borde inte

vara prioriterat pa fabriken just 6 0 1 4 1 0 0

nu
Behavioral Inom de narmsta manaderna
intentions kommer jag andra mina dagliga

rutiner for att spara energi pe°1

jobbet

Environmental Encrgibcsparingar ar Viktigt for
personal mig 1 0 0 1 4 1 5

norms

Jag tycker inte att spara energi dr

mitt problem

Det skulle kdnnas bra fér mig att
minska min energiférbrukning pa 1 0 0 2 3 3 3

jobbet
Descripti Mina koll a de i
escriptive ina kollegor ar engagerade i 0 | . 5 5 0
norms energifragor

Mina kollegor forsoker vara
medvetna om sin 0 1 1 5 5 0 0

energiférbrukning

Mfinga av mina kollegor forsoker

minska sin energif(’jrbrukning

Injunctive De flesta som jag jobbar med
norms skulle tycka att energibesparingar 0 0 0 4 2 4 2

ar en bra idé
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P34 fabriken forvantas jag spara

energi pa jobbet

Jag kinner mig ansvarig for att

spara energi pa jobbet

Perceived
behavioral

control

Det skulle vara litt for mig att
minska min energiférbrukning pa

jobbet

Jag vet hur jag skulle kunna agera
for att spara energi pa jobbet

Energy
conservation

attitudes

Det ar bra att minska

energiférbrukningen

10

Jag tror att spara energi pa jobbet

ar bra for miljon

Organisational
electricity

saving climate

P34 fabriken varderas

energibesparingar hégt

Fabriken har ett uttalat
engagemang i

energibesparingsfrﬁgor

Jag tycker att fabriken ar 6ppen
for férslag pa hur vi skulle kunna

spara energi
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Appendix J, Pre-intervention Results Smaller
Team

Area Question/Likert scale rating 1 2 3 4 5 6
Problem Jag oroar mig f6r
awareness koldioxidutslippen som 1 1 1 2 0 0

genereras av energiférbrukning

Energiférbrukning orsakar
allvarliga miljoproblem, sisom 2 0 0 0 1 0

klimatféréindring

Goal Jag skulle vilja minska min egen

attractiveness energiférbrukning pa jobbet

Fabriken borde géra mer fér att

minska energiférbrukningen

Energibesparingar borde inte

vara prioriterat pa fabriken just 4 0 0 1 0 0

nu
Behavioral Inom de narmsta manaderna
intentions kommer jag andra mina dagliga

rutiner for att spara energi pfi

jobbet

Environmental Energibesparingar ar Viktigt for
pcrsonal mig 0 0 0 2 0 0

norms

Jag tycker inte att spara energi ar

mitt problem

Det skulle kinnas bra fér mig att
minska min cncrgiférbrukning pa 1 0 0 2 2 0

jobbet
Descripti Mina kollegor 4 dei
escriptive ina kollegor ar engagerade i 0 0 0 2 2 0
norms energifrfigor

Mina kollegor férsoker vara
medvetna om sin 0 0 0 2 0 0
energiférbrukning

Manga av mina kollegor forsoker

minska sin energifé}rbrukning
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Injunctive

norms

De flesta som jag jobbar med
skulle tycka att energibesparingar

ar en bra idé

P34 fabriken forvantas jag spara

energi pa jobbet

Jag kanner mig ansvarig for att

spara energi pa jobbet

Perceived
behavioral

control

Det skulle vara latt for mig att
minska min energiférbrukning pa

jobbet

Jag vet hur jag skulle kunna agera

for att spara energi pé jobbet

Energy
conservation

attitudes

Det ar bra att minska

energiférbrukningen

Jag tror att spara energi pa jobbet

ar bra for miljon

Organisational
electricity

saving climate

P34 fabriken varderas

energibesparingar hégt

Fabriken har ett uttalat
engagemang i

energibesparingsfrﬁgor

Jag tycker att fabriken &r 6ppen
for férslag pa hur vi skulle kunna

spara energi
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Appendix K, Post-intervention Result Larger Team

Question/Likert scale

Area rating

Goal Jag skulle vilja minska min
attractiveness  egen energiforbrukning pa 0 0 0 2 3 1 4
jobbet

Fabriken borde gora mer
for att minska 0 0 0 0 2 6 2
energiférbrukningen

Energibesparingar borde
inte vara prioriterat pa 5 2 2 1 0 0 0
fabriken just nu

Behavioral Inom de ndrmsta

intentions manaderna kommer jag
andra mina dagliga rutiner 0 0 0 7 1 1 1
for att spara energi pa
jobbet

Environmental Energibesparingar ar
personal viktigt for mig 0 0 0 1 5 2 2
norms

Jag tycker inte att spara
energi &r mitt problem

Det skulle kénnas bra for
mig att minska min
energiforbrukning pa
jobbet

Descriptive Mina kollegor &r
norms engagerade i energifragor

Mina kollegor forsoker
vara medvetna om sin 0 0 1 6 2 1 0
energiforbrukning

Manga av mina kollegor
forsoker minska sin 0 0 1 4 4 0 1
energiférbrukning

Injunctive De flesta som jag jobbar

norms med skulle tycka att
energibesparingar ar en bra
idé

Pa fabriken forvantas jag
spara energi pa jobbet

(]
w
N
N
o

Jag kénner mig ansvarig
for att spara energi pa o o0 o0 3 302 2
jobbet

Perceived Det skulle vara latt for mig

behavioral att minska min

control energiforbrukning pa
jobbet

Jag vet hur jag skulle
kunna agera for att spara 0 1 1 4 3 0 0
energi pa jobbet
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Energy
conservation
attitudes

Det &r bra att minska
energiférbrukningen

Jag tror att spara energi pa
jobbet ar bra for miljon

Organisational
electricity
saving climate

Pa fabriken varderas
energibesparingar hogt

Fabriken har ett uttalat
engagemang i
energibesparingsfragor

Jag tycker att fabriken &r
oppen for forslag pa hur vi
skulle kunna spara energi
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Appendix L, Post-intervention Result Smaller
Team

Question/Likert scale

Area .
rating

Goal Jag skulle vilja minska

attractiveness ~ min egen
energiforbrukning pa
jobbet

Fabriken borde gora mer
for att minska 0 0 0 1 0 3
energiférbrukningen

Energibesparingar borde
inte vara prioriterat pa 30 0 2 0 0
fabriken just nu

Behavioral Inom de ndrmsta

intentions manaderna kommer jag
andra mina dagliga rutiner
for att spara energi pa
jobbet

—_
(e}
o
—_
N

Environmental Energibesparingar ar
personal viktigt for mig 0 1 0 0 1 0
norms

Jag tycker inte att spara
energi ar mitt problem

Det skulle kénnas bra for
mig att minska min
energiforbrukning pa
jobbet

Descriptive Mina kollegor ar
norms engagerade i energifragor

Mina kollegor forsoker
vara medvetna om sin 0 1 0 1 0 2
energiférbrukning

Manga av mina kollegor
forsoker minska sin 0 0 0 3 0 2
energiforbrukning

Injunctive De flesta som jag jobbar

norms med skulle tycka att
energibesparingar ar en
bra idé

Pa fabriken forvantas jag
spara energi pa jobbet

Jag kénner mig ansvarig
for att spara energi pa 0 0 0 1 0 1
jobbet

Perceived Det skulle vara latt for

behavioral mig att minska min

control energiforbrukning pa
jobbet
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Jag vet hur jag skulle
kunna agera for att spara
energi pa jobbet

Energy
conservation
attitudes

Det &r bra att minska
energiférbrukningen

Jag tror att spara energi pa
jobbet ar bra for miljon

Organisational
electricity
saving climate

Pa fabriken varderas
energibesparingar hogt

Fabriken har ett uttalat
engagemang i
energibesparingsfragor

Jag tycker att fabriken &r
oppen for forslag pa hur
vi skulle kunna spara
energi

L2



Appendix M, Drivers and Barriers Identified in the
Pre-intervention Survey

Drivers N | Explanation Barriers Explanation
Environment 5 | The natural Work process The process involved in
environment and the work with
concerns about improvements
climate change
Feedback 1 | Feedback on Costs The costs of some
suggestions from improvements that may
management or outweight the benefits
colleagues
Rewards/Praise | 1 | Rewards for energy | Resources Lack of resources such
conserving ideas as time, money and
such as bonuses and available staff
praise from
management or
colleagues
Personal 1 | Energy Perceived behavior The ability to make
goals/Included conservation is control/Regulations decisions oneself
in work tasks included in the regarding how to
work description behave, and the impact
or in the pcrsonal of Working ina hcavily
goals of employees regulated industry
Habits 1 | Habits concerning Interest Lack of interest in
energy energy conservation,
consumption, such the environment and
as turning off lights sustainability
Costs 1| The possibility to Prioritizations Prioritizations of work
decrease costs from tasks as well as
operations resources on the site
Knowledge Lack of knowledge on
what to do and how to
do it
Responsibility The feeling that it is not

oneself’s responsibility

to work with

M1




reductions in energy

consumption

Lack of feedback 1 | Lack of feedback on
suggestions from
management or

colleagues

M2




Appendix N, Drivers and Barriers Identified in the

Pre-intervention Interviews

ideas such as bonuses and praise

from management or colleagues

Drivers N | Explanation Barriers Explanation
Work process | 4 | The process involved in the work Knowledge Lack of
with improvements knowledge on
what to do and
how to do it
Commitment 4 | Commitment from the company Work The process
and management process involved in the
work with
improvements
Personal 4 | Energy conservation is included in | Commitment Unclear
goals/Included the work description or in the commitment
in work tasks personal goals of employees from the
company and
management
Interest 3 [ Interest in energy conservation, the | Interest Lack of
environment and sustainability interest in
energy
conservation,
the
environment
and
sustainability
Organization 3 | The organizational culture Lack of Lack of
culture surrounding improvements and feedback feedback on
sustainability suggestions
from
management
or colleagues
Rewards/Prais | 3 | Rewards for energy conserving Resources Lack of
S resources such

as time,
money and

available staff

N1




Knowledge

Knowledge on what to do and how
to do it

Perceived
behavior
control/
Regulations

The ability to
make decisions
oneself
regarding how
to behave, and
the impact of
working in a
heavily
regulated
industry

Environment

The natural environment and
concerns about climate change

Prioritization
S

Prioritizations
of work tasks
as well as
resources on
the site

Feedback

Feedback on suggestions from
management or colleagues

Organization
culture

The
organizational
culture
surrounding
improvements
and
sustainability
counteracting
sustainable
behavior

Resources

Resources such as time, money and
available staff

Possibility to
make a
difference

The feeling of
not being able
to make a
noticeable
difference
from actions
when the
energy
consumption
for the
company is so

1arge

N2




Possibility to
make a
difference

The possibility to make a noticeable
difference from actions when the
energy consumption for the

company is so large

Norms

Norms
regarding
energy
consumption,
energy
conservation
and sustainable
behaviors
counteracting
sustainable

behavior

Real
measurements

Real-time measurements of energy

consumptions

Previous

experiences

Previous
negative
experiences s
making
suggestions on
improvements
, or on having
been exposed
to previous
improvement

proj ects

At home
attitude

The attitude towards energy
consumption and conservation

expressed at home

Fccling of
responsibility

No fccling of
responsibility
towards
energy
conservation

at work

Competition

The possibility to compete with
other
companies/departments/individual
s when it comes to energy

consumption

Habits

Habits
concerning
energy
consumption,
such as turning
off lights
counteracting
sustainable

behavior

Habits

Habits concerning energy
consumption, such as turning oft

lights

N3




Instructions Instructions on what to do and how
to do it regarding energy
conserving actions

Norms Norms regarding energy

consumption, energy conservation

and sustainable behaviors

N4




Appendix O, 2-Sample T-test Results Pre- and
Post-intervention

2-Sample t Test for the Mean of Larger tea_1 and Larger tea_2
Summary Report

Mean Test Individual S |
Is Larger tea_1 less than Larger tea 27 . ndividual >amples
0 005 01 ~05 Statistics Larger tea_l Larger tea_2
Sample size
i Mean
Y. N
s ° 95% Upper bound
P=0.029 Standard deviation
The mean of Larger tea_1 is significantly less than the mean of
Larger tea_2 (p < 0,03). Difference Between Samples
Statistics “Difference
95% Upper Bound for the Difference Ditference -1.2667
Is the entire interval below zero? 95% Upper bound 017913

“Difference = Larger tea_1 - Larger tea_2

Comments

A
[ ]

= Test: You can cenclude that the mean of Larger tea_1 is less than
2.4 1.8 1.2 0.6 0.0 Larger tea_2 at the 0,05 level of significance.

= CI: Quantifies the uncertainty associated with estimating the
difference in means from sample data. You can be 95% confident that
the true difference is less than -0,17913.

= Distribution of Data: Compare the location and means of samples.
Lock for unusual data befere interpreting the results of the test.

Distribution of Data
Compare the data and means of the samples.

Larger tea 1

] e ] ®

Larger tea 2

01



