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the world. In this context, industrial energy management becomes critically important when improving 

industrial energy savings. Emphasized is the careful energy treatment in the Sustainable Development 

Goals of the United Nations. The dominance of a technical approach in current research of industrial en-

ergy management suppresses significant potentials of human behavior for energy efficiency. Societal 

problems such as the energy efficiency gap and the rebound effect may be tackled by involving energy-

saving behavior in interventions. This thesis aims to explain characteristics of energy-saving behavior in 

the industrial settings of an automobile producer in Central Europe. The manufacturer utilizes an energy 

management program, named QUEST, which is facilitated by the external advisor HE Consulting s.r.o. 

Questions of particular interest are therefore related to perceived organizational readiness to engage in 

energy-saving behavior. Data gathering include a structured-questionnaire of perceptions on energy sav-

ings at the plants with managers of the automobile producer. Additionally, a semi -structured interview 

with the CEO of HE Consulting s.r.o. offers a more in-depth view on practical implications of energy-

saving behavior. As a base for data collection serves a psychological perspective of perceptional theories. 

Strongly related is that approach to the change management discipline.  Results of the study show that, 

indeed, managers in the QUEST program tend to perceive organizational readiness on energy savings re l-

atively more positive than managers outside the program. Resistance to change can be marginally ob-

served in lower management levels. However, the managers emphasize a lack of time to engage in energy 

savings. Indicators of perceived organizational readiness on energy savings alone do not show the actual 

energy-saving behavior. This means that this thesis does not directly observe energy-saving behavior. 

Nevertheless, the impact of such indicators on the actual performed energy-saving behavior may be seen 

in combination with quantified energy savings. All findings can only be interpreted in the frame of this 

study.     
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1. Introduction 
 

Industry is one of the major energy consumers resulting in various negative environmental impacts in the 

world (Chang et al., 2015; Johansson, et al., 2011; UNEP, 2010). Such environmental impacts related to 

industrial energy consumption can be the eutrophication of water bodies and air pollution caused by an-

thropogenic greenhouse gas emissions (UNEP, 2010). Another kind of impact accompanies the exploita-

tion of fossil energy carriers (ibid). Heating, compressed air systems, ventilation and lighting are typical 

industrial activities that require energy and thus result in environmental impacts (Omer, 2008; Thollander 

et al., 2007). Recently, a policy framework came before the United Nations General Assembly, in form of 

the 2030 Agenda for Sustainable Development. Among other things, this agenda addresses the careful use 

of energy and aims to enhance the life of humans without harming nature by 2030 (Assembly, UN 

General, 2015). Energy treatment belongs to the seventh out of seventeen Sustainable Development Goals 

(ibid). Some of the proposed approaches to meet this goal are the global improvement of energy efficien-

cy and cleaner energy usage (ibid). These ideas work jointly with goal twelve, which demands efficient 

usage of natural resources as well as sustainable management in the context of production and consump-

tion patterns (ibid). 

 

In this context, industrial energy management (IEM) becomes critically important when improving indus-

trial energy savings (Johansson et al., 2011). IEM plays a key role in sparing resource use (ibid) as well 

as in reducing energy costs for industrial organizations (Schulze et al., 2016; Thollander & Palm, 2015). 

Subsequently, technological development and operational measures are already highly recognized in con-

ventional energy efficiency interventions of industries (ibid; Barbu et al., 2013). Subsequently, typical 

IEM interventions are mainly technical-focused (ibid). Technical-oriented instruments include, for in-

stance, smart-metering, energy audits, billing and replacing old energy-using equipment (Barbu et al., 

2013). To best address the potential of energy efficiency, a technical perspective in IEM seems obvious 

because machines and equipment are the actual energy users.  

 

Energy-saving behavior holds significant potential for maintaining energy efficiency in production com-

panies (Barbu et al., 2013; Johansson et al., 2011; Schulze et al., 2016; Thollander & Palm, 2015). How-

ever, researchers in the field of energy efficiency barely concentrate on energy-saving behavior in IEM 

(Barbu et al., 2013; Johansson et al., 2011; Schulze et al., 2016; Thollander & Palm, 2015). Hence, ener-

gy-saving behavior provides an important potential for IEM because humans can impact and improve 

energy savings (Steg & Vlek, 2009). The main challenge for energy-saving behavior is in convincing 

people to accept and understand the need of physical or technical innovations and to apply them in their 

contextual settings (ibid). Subsequently, energy efficiency in production companies depends strongly on 

the ability and willingness of organization members to engage in energy savings (Breukers et al., 2013; 

Sola & de Paula Xavier, 2007; Thollander & Palm, 2015). In other words, cooperation is the an important 

assumption for practicing energy-saving behavior. 

1.1. Problem 
 

In cooperative energy practices, humans must take transformative actions towards an efficient production 

process (Capehart et al., 2016). However, energy losses, the so-called energy waste, can result from re-

sisting humans (ibid). Although machines and equipment may be efficient, energy waste occurs because 

humans do not place sufficient importance on energy-saving interventions (ibid). Examples of energy-

wasting behavior are poor maintenance and improper technology handling (ibid). 

 

Another point to consider is the rebound effect which was first described by Jevons in 1865 (Barbu et al., 

2013). He explained that an improvement of energy efficiency in machines leads to an increase in coal 

consumption because the resource availability grows simultaneously (ibid). This means that energy effi-

ciency in a traditional understanding aims to reduce required energy consumption in machines and 

equipment (ibid). At the same time, the increase of energy efficiency may cause a reverse effect. Instead 

of saving energy, more energy may be consumed due to more resource availability as described in the 

example above. In this context, behavioral and societal aspects can considerably influence the rebound 
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effect (Barbu et al., 2013) Therefore, the intensity of the rebound effect may depend on transformation of 

social institutions or fall backs into old habits (ibid). Subsequently, energy-saving behavior can extend 

the traditional term of energy efficiency and helps to find much more explanations for energy waste.  

 

Consistent energy efficiency in industrial production depends jointly on technological solutions and hu-

man behavior (Thollander & Palm, 2015). Industrial energy efficiency is not just a linear equation result-

ing from technical solutions. Instead, humans behave in dynamic, irrational and unpredictable fashions 

over time (Barbu et al., 2013; Pegels et al., 2015; Thollander & Palm, 2015). This unpredictability can 

have a great impact on energy losses and may result in the so-called energy efficiency gap (Capehart et 

al., 2016). The energy efficiency gap is defined as the difference between real-life energy savings that 

are lower than theoretically predicted and thus less cost-effective than expected (ibid). Because of the 

fact that human behavior can trigger energy waste, it is important to understand how humans influence 

energy savings in industries (ibid). For industrial organizations it is essential that humans are willing and 

able to engage in energy-saving behavior (Breukers et al., 2013; Sola & de Paula Xavier, 2007; Thol-

lander & Palm, 2015). These factors are addressed in the concept of perceived organizational readiness 

(Holt et al., 2007). Hence, this thesis focuses on indicators of perceived organizational readiness on en-

ergy savings because energy-saving behavior depends on cooperation. 

1.2. Aim 
 

The aim of this thesis is to explain characteristics of energy-saving behavior in the industrial settings of a 

major automobile producer in Central Europe. Furthermore, this study focuses on a particular energy 

management program that acknowledges the fact that human behavior can cause energy waste in indus-

tries. This particular initiative is utilized by the company Human Element (HE) Consulting s.r.o. The 

company uses a specific set of combined energy management systems tools which they call the Quick 

Energy Savings Technique (QUEST). QUEST is an optimization program initially designed by the sus-

tainability consultant Niall Enright and further developed by HE Consulting s.r.o. It enables to reduce 

energy demands of already existing equipment and processes. Furthermore, the QUEST program concen-

trates on optimization measures, which include better management practices and relatively low-cost in-

vestments. Questions of particular interest in this study are therefore related to perceived organizational 

readiness to engage in energy-saving behavior. This is accomplished through addressing the following 

research questions: 

 

 What are the managers’ perceptions on energy savings at the automobile producer? 

 What are indicators of organizational readiness to engage in energy-saving behavior? 

 

These questions are examined in the case study of an automobile producer in Central Europe that applies 

QUEST in their manufacturing plants. Research questions are analyzed from a psychological perspective 

of perceptional theories. Strongly related is that approach to the change management discipline.     

1.3. Delimitations 
 

Some delimitations on several issues must be drawn for this thesis. First of all, the empirical study is 

somewhat bound to its geographical location to one automobile producer in Central Europe. The focus of 

the study is only concentrated on that particular manufacturer because QUEST is carried out as one of the 

few programs in Central Europe that actually involves energy-saving behavior. Moreover, the study does 

not observe direct energy-saving behavior and its results for the plants, but focuses on perceived organi-

zational readiness regarding energy savings. This focus is appropriate for the quantitative extent of the 

current study. A deeper investigation on energy-saving behavior as such cannot be made. However, the 

impact of perception characteristics on energy-saving behavior in industrial management is discussed (see 

chapters 6 and 7).   

 

Delimitations concerning the method are strongly connected to data gathering. Since the study applies a 

quantitative approach to data collection, a deeper investigation on individual energy saving perceptions is 

not possible. In this context, subconscious processes cannot be addressed at all for capacity reasons. Fur-
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thermore, purposive sampling concentrates only on managers of the automobile producer. In other words, 

other organization members are not considered in the assessment. Consequently, results can only be in-

terpreted in the frame of this thesis. Therefore, generalizations are not possible because the thesis concen-

trates on analytical comparability of perceived organizational readiness. Another important aspect is that 

the thesis assumes that the managers have similar socioeconomic backgrounds and that they therefore 

have a comparable ability to perceive energy savings. Since this thesis does not conduct a longitudinal 

case study it can only provide a record of a moment in time reflecting on a process occurring in the past 

six months. Additionally, the applied semi-structured interview with the gatekeeper is of explorative na-

ture meaning that the results are not directly connected to the actual sample. Further information on the 

gatekeeper role is given in section 4.2.1. 

 

Several delimitations are also tied to the theoretical aspects applied in this thesis. The transtheoretical 

model serves as the approach for gathering perceived organizational readiness data on energy savings (see 

chapter 3.4.). Stages of change deliver data about the perceived implementation level while processes of 

change provide information about perceived progression levels of energy savings. Important to mention is 

that the thesis only examines the total progression level and not individual processes. Moreover, decision-

al balance concentrates on the impact of energy savings on the working conditions and not on energy 

savings as such. Another theoretical framework applied to this thesis is the DICE framework to investi-

gate the perceived effectiveness of energy savings (see chapter 3.2.). All these factors are adapted to the 

conditions of the automobile producer (see chapter 5). And finally, the attitude dimension from the theory 

of planned behavior is chosen to deliver data on positive or negative associations of the managers regard-

ing energy savings in their production halls.  

1.4. Outline 
 

The thesis starts with an introduction (chapter 1) that addresses the problem of interest, the aim and the 

chosen frame of the study. Concurrently, the research questions established in the beginning lead the ex-

amination focus. Afterwards, the literature review follows (chapter 2) which frames energy-saving behav-

ior in industrial management in the context of current research. Then, chapter 3 elaborates on change 

management and perceptional theory of organizational readiness. Specifically, the conceptual framework 

is mentioned as an important theoretical guide to this thesis. Furthermore, chapter 4 presents, as the meth-

od part, the chosen research tools as well as quality of measurement, limitations and ethical considera-

tions. After that, the empirical results are described in the context of their meaning (chapter 5). Corre-

sponding to the selected theories and the conceptual framework, the results are then analyzed (chapter 6). 

Moreover, chapter 7 discusses the results in relation to other studies. Lastly, chapter 8 summarizes the 

main findings of concerning the research questions and delivers a future prospective for other researchers.   
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2. Literature review 
 

This chapter frames energy-saving behavior in the setting of industrial energy management as discussed 

in current specialist literature. Addressed are definitions (2.1. and 2.2.), legal frameworks (2.3.) and 

awareness of other scholars on that topic (2.4.). Altogether, this information serves as a stable foundation 

for the research of this thesis. 

2.1. Defining industrial energy management 
 

The IEM is the organizational coordination of energy-related issues (Capehart et al., 2016). The main 

objectives are, firstly, to use energy in such an efficient and effective way that it maximizes profits while 

minimizing costs, and, secondly, to improve competitiveness of these measures (ibid). These objectives 

show that economic benefits are the driving forces of IEM (ibid). Therefore, energy management pro-

grams are interventions that focus on saving energy by reducing costs (ibid). Usually, intensive optimiza-

tion programs like QUEST, can generate 5-15% energy savings with low capital input (ibid). When new 

technologies and features are introduced, the energy savings can even range higher between 30% and 

70% (ibid). In contrast to that, completely new buildings can operate on only 20% of the energy that is 

usually demanded by existing buildings and can therefore generate 80% energy savings (ibid). Instru-

ments of energy management can range in different ways, which are for example energy audits, smart-

metering, bench-marking, trainings, bonuses or energy pricing (Barbu et al., 2013). 

2.2. Energy-saving behavior in industrial energy management 
 

IEM also has the potential to address the energy-efficiency gap by not just considering technology but 

also human behavior (Capehart et al., 2016). Energy-saving behavior means in this context targeted ac-

tions that lead to energy efficiency (Barbu et al., 2013). Examples of energy-saving behavior are switch-

ing-off equipment when necessary or fixing leaking compressed air systems (Barbu et al., 2013). By 

acknowledging human behavior in intervention programs, much greater energy savings can be achieved 

than ignoring energy waste (Capehart et al., 2016). However, the inclusion of human aspects in such 

programs is relatively new and mostly considered on individual levels in the residential sector (ibid). A 

reason for this may be that energy-saving potentials induced by behavior change are seen as larger in the 

domestic environment, where there is supposed to be a direct relation to energy use and their costs 

(Barbu et al., 2013). Simultaneously, energy-saving initiatives on a non-domestic management usually 

act on an organizational or sub-organizational level (ibid). As a result, there is a lack of monetary incen-

tive for the individual employee (ibid). Therefore, employee motivation is a matter of corporate social 

responsibility objectives as well as societal norms (ibid). 

2.3. Legal framework of energy-saving behavior programs 
 

The literature on the legal framework offers an idea of how energy-saving behavior programs are priori-

tized in politics and society. The following short overview is oriented on the supranational level of the 

European Union (2.2.1.) as well as on voluntary agreements (2.2.2.). In this context, the standard ISO 

50001 is exemplified (2.2.3.).  

2.3.1. European Union Directive 
 

The European Union (EU) legally acknowledges the importance of human behavior with regard to ener-

gy management in the Energy Efficiency Directive from 2012 (EED, 2012/27/EU). Therefore, most 

countries in Central Europe are required to implement certain aspects of energy management systems to 

ensure energy efficiency (ibid). Clearly, human behavior is emphasized as a critical factor that impacts 

energy efficiency just as much as technical solutions (ibid). Because of the fact that most Central Euro-

pean countries are EU members, the important role of energy-saving behavior for their industries can 

legally not be denied. 
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2.3.2. Voluntary agreements 
 

Aside from economic advantages, energy management has significant implications on energy security 

and the reduction of environmental impacts (Capehart et al., 2016). Environmental objectives are mani-

fested in energy-intensive industries in “[…] Voluntary Agreements (VAs), Voluntary Agreement Pro-

grams (VAPs), or Long-Term Agreements (LTAs). The main idea, regardless of the name given to the 

policy, is a combination of energy assessment/energy auditing and energy management activities” 

(Thollander & Palm, 2015, p. 5696). In other words, energy policy programs on a voluntary basis are 

often the standard procedure of formulating environmental objectives (ibid). Voluntary policies are often 

based on international standards such as the ISO 50001 (ibid), which is described further in 2.3.3. Be-

sides that, the interpretation of energy management standards for implementation is often based on a 

more technical approach (ibid).  

2.3.3. ISO 50001 
 

In 2011, the International Organization for Standardization (ISO) introduced the latest version of the ISO 

50001 (ISO, 2011). The purpose of the standard is to give organizations guidelines for continual im-

provement and systematic of energy performance (ibid). Although the standard itself is not legally bind-

ing, it contains a global consensus for energy management worldwide (ibid). ISO 50001 follows in its 

systematic approach the management system model similar to ISO 9001 (quality management) and ISO 

14001 (environmental management) (ibid) (see figure 1).  

 
 Figure 1. Continual improvement in the energy management system model of ISO 50001 (ISO, 2011, p. 8). 

 

The graphic illustrates the importance of continual improvement for energy management in relation to 

the Plan-Do-Check-Act process incorporated in the ISO 50001 (ibid). The steps behind figure 1 are brief-

ly described by ISO as:  

 

“Plan: conduct the energy review and establish the baseline, energy performance indicators (EnPIs), ob-

jectives, targets and action plans necessary to deliver results in accordance with opportunities to improve 

energy performance and the organization’s energy policy.  

 

Do: implement the energy management action plans.  
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Check: monitor and measure processes and the key characteristics of its operations that determine energy 

performance against the energy policy and objectives and report the results.  

 

Act: take actions to continually improve energy performance and the EnMS [energy management sys-

tem]” (ISO, 2011, p. 7).  

 

These processes shall ideally lead to continual improvement in energy performance. The Plan-Do-Check-

Act cycle was developed by the natural scientist William Edwards Deming in the 1950s (Moen & 

Norman, 2006). His concept is an adaption of the original model by Andrew Shewhart from 1939 (ibid). 

Deming’s model shows a quality control process for continual improvement of management (ibid). How-

ever, the concept just recently gained recognition with its publication in the 1990s (ibid).  

 
Table 1. ISO 50001 Main Energy Clauses and their Categories (Mulholland, 2016, p. 2). 

 

Clause Category 

Top Management People 

Management Representative People 

Energy Policy Information/Technical 

Energy Review Information 

Energy Baseline Information 

Energy Performance/Targets/Action Plans Information 

Implementation/Operation Technical 

Competence/Training/Awareness People 

Communication People 

Operational Control Technical 

Design Technical 

Procurement Technical 

Monitoring/Measurement/Analysis Information 

 

Besides the Plan-Do-Check-Act approach, the behavior change and management system expert John Mul-

holland defines three main categories for the different clauses in the ISO 50001. Namely these categories 

are: Technical, Information and People (Mulholland, 2016). Specifically, the category People is relevant 

when influencing human behavior towards continual improvement. Table 1 exemplifies how the three 

categories are connected to the ISO 50001 clauses. Important to point out are the four main areas of peo-

ple engagement, which are namely Top Management; Management Representative; Competence, training 

and awareness; as well as Communication (Mulholland, 2016, p. 3).  

 

Similar to that, the sustainability specialist Niall Enright emphasizes the role of technical aspects, people 

engagement and data treatment for ISO 50001, but differentiates more in terms of requirements (Enright, 

2017). He stresses the importance of analyzing the gap between such requirements and already existing 

energy management systems for the continual improvement process (ibid). Continual improvement, in his 

understanding, means changing energy management in stages depending on specific organizational needs 

(ibid). People engaged in energy management must have the feeling to own the change process; otherwise 

resistance to change may occur (ibid). 

 

Comparing table 1 to figure 1 it becomes clear that engagement is important in the implementation and 

checking phase as well as during the management review. That engagement of all employees is necessary 

is best demonstrated through their competence, training and awareness as well as in the Communication 

Clause (Mulholland, 2016). Internal communication within the company is required while external com-

munication outside the organization is optional (ibid). Awareness of the benefits of ISO 50001 is funda-

mental for organizational commitment (McKane et al., 2010). Such a commitment is essential because 
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energy management in organizations often fails for lack of senior management commitment and improper 

provisioning of human and monetary capital (Mulholland, 2016). This means that interpretations of en-

gagement for the Top Management clause should consider organizational commitment. Therefore, man-

agement review based on the organizational commitment strongly influences energy-saving improve-

ments, pictured in figure 1. The potential of engaging an energy management team is stated as optional in 

the Management Representative Clause (Mulholland, 2016). Their participation in the energy manage-

ment system may, however, influence the management review.  

2.4. Awareness on energy-saving behavior in research 
 

Besides legal issues, the awareness on energy-saving behavior of industrial management in scholarly 

work plays a key role for the importance of the field as a research object. This section provides insights 

on said awareness in the current scientific literature (2.3.1.) and empirical studies (2.3.2.). 

2.4.1. Scientific literature 
 

Other scholars have already examined awareness on energy-saving behavior for industrial management. 

Included in this overview are literature reviews by Andrews & Johnson (2016), Lopes et al. (2012), 

McKane et al. (2010) and Schulze et al. (2016).  

 

Andrews & Johnson (2016) present the results of their qualitative content analysis of research articles 

addressing energy-saving behavior in businesses (Andrews & Johnson, 2016). They find that current 

research on energy-saving behavior is lacking at individual, institutional and organizational levels and 

recommend further investigations (ibid).  

 

The review by Schulze et al. (2016) discovers that a technical perspective in energy efficiency research 

of industrial management is dominant (Schulze et al., 2016). In addition, case studies are often only de-

scriptive, necessitating longitudinal studies over time (ibid). Another contribution is that they propose an 

integrative framework for industrial practitioners where the energy management of an organization is set 

in the context of the organizational culture (ibid). This point of view is interesting because it is derived 

from their finding that the technical perspective is the leading management approach to energy-saving in 

industry (ibid).  

 

Lopes et al. (2012) come to the identical conclusion in their work. Both papers also view energy-saving 

behavior as more common in the residential sector research than in business or industry (Lopes et al., 

2012; Schulze et al., 2016). Furthermore, Lopes et al. (2012) stress that energy-saving behavior research 

often makes case-specific assumptions, which in turn makes generalizations difficult (Lopes et al., 2012). 

They further recommend a more interdisciplinary approach and a general focus extension towards ener-

gy-saving behavior research (ibid).  

 

Raising awareness as a recommendation is part of the argument review by McKane et al. (2010). The 

authors present not a classical literature review but a theoretical perspective to successful energy man-

agement systems (McKane et al., 2010). Generally, they argue that energy management in organizations 

fail because of barriers like lack of information, lack of benefit awareness, missing skills of people and 

other resource and priority constraints (ibid). In order to reduce such barriers, they propose the energy 

management standard ISO 50001 as a guideline (ibid). Especially the human aspect of benefit awareness 

is seen as essential in making ISO 50001 attractive for organizations (ibid). 

2.4.2. Empirical studies 
 

Another important aspect to consider is the empirical evidence of energy-saving behavior for industrial 

management. In this context, table 2 shows that research interest with respect to empirical evidences does 

exist. The chart contains different case studies in the area of energy efficiency in industries.  
 

 



 

8 
  

Table 2. Case studies on energy efficiency in industrial management. 

 

Author(s) Context Key Findings related to energy-saving behavior Contribution 

Hasanbeigi 

et al. 

(2010) 

Energy efficiency 

barriers and deci-

sion-making be-

havior in Thai 

industry 

 Barriers: lack of intervention coordina-

tion, priorities,  management commit-

ment, knowledge, awareness, motiva-

tion, take action; funding  

 Effectivity of voluntary interventions 

 Explores energy 

efficiency barriers 

in industry 

Johansson 

et al. 

(2011) 

Perceptions on 

energy savings in 

a Swedish truck 

producer  

 Soft factors such as culture, will, ac-

ceptance and recognition are important 

for the organization to change, not just 

technology 

 Explores soft fac-

tors of continual 

improvement for 

energy savings 

Rohdin & 

Thollander 

(2006) 

Energy efficiency 

barriers and driv-

ers in Swedish 

low-energetic 

industries  

 Existence of an energy efficiency gap 

 Barriers: lack of priorities, knowledge, 

energy audits, funding, certificates 

 Drivers: ambition, authority  

 

 Explores energy 

efficiency barriers 

and drivers in in-

dustry 

 Sardianou 

(2008) 

Energy efficiency 

barriers concern-

ing investments of 

Greek Industries 

 Existence of an energy efficiency gap 

 Barriers: lack of priorities, knowledge, 

skills, bureaucracy, funding 

 Perceptional differences on energy 

efficiency barriers regarding firm size  

 Evidence-based 

findings on energy 

efficiency barriers 

in industry 

Sola & de 

Paula Xa-

vier (2007) 

Organizational 

human factors and 

electricity losses 

in Brazil  

 Organizational human factors: man-

agement system, employees, education, 

strategical vision, energy management 

 Relationship of electrical losses and 

organizational human factors  

 Evidence-based 

findings that or-

ganizational hu-

man factors influ-

ences electrical 

losses 

Trianni & 

Cagno 

(2012) 

Energy efficiency 

barriers of small 

and medium-sized 

industries in Italy 

 Barriers: lack of awareness, priorities, 

knowledge, skills, funding  

 Perceptional differences on energy 

efficiency barriers regarding firm size 

and energy-saving measures 

 Evidence-based 

findings on energy 

efficiency barriers 

in industry 

Trianni et 

al. (2013) 

Energy efficiency 

barriers in Euro-

pean foundries 

 Barriers: lack of awareness, priorities, 

knowledge, skills, funding  

 Perceptional differences on energy 

efficiency barriers regarding energy 

audits 

 Evidence-based 

findings on energy 

efficiency barriers 

in industry 

Zierler et 

al. (2017) 

Energy-saving 

behavior in an 

British infrastruc-

ture operator  

 Heterogeneity of attitudes by organiza-

tion members on energy-saving behav-

ior 

 Explores behavior-

al energy-saving 

barriers in industry 

 

First of all, the study by Hasanbeigi et al. (2010) employs semi-structured interviews with several experts 

of energy institutes and a questionnaire with industrial delegates from Thailand (Hasanbeigi et al., 2010). 

Purpose of the research is to explore barriers and decisional criteria for energy efficiency measures (ibid). 

Energy-saving behavior itself is only marginally directly adressed but still indirectly mentioned as a 

possibility to generate energy efficiency. Barriers of behavioral characteristic indlude mainly the lack of 

intervention coordination, priorities, management commitment, knowledge, awareness, motivation, 

incentive to take action and a lack of funding (Hasanbeigi et al., 2010). Exceptional in their study is that 

they emphasize the effectivity of voluntary interventions (ibid). 

 

Similar to that follows Johansson et al. (2011) with a qualitative approach conducting a participative 

method with managers on energy management practices (Johansson et al., 2011). The managers come 
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from a truck manufacturer in Sweden (ibid). As Hasanbeigi et al. (2010) does, this study adresses energy-

saving behavior indirectly. The study concludes that soft factors like culture, will, acceptance and recog-

nition are conditions of continual improvement for energy performance (Johansson et al., 2011). 

 

Again, of a more explorative nature are the empirical findings of Rohdin & Thollander (2006). Rohdin & 

Thollander (2006) investigate in semi-structured interviews and surveys with eight industrial delegates 

from Sweden energy efficiency barriers in non-energy intensive industries (Rohdin & Thollander, 2006). 

Findings involve mainly the existence of an energy efficiency gap, and furthermore, energy efficiency 

barriers in relation to lack of priorities, knowledge, energy audits and funding are exemplified (ibid). 

Specifially, energy management certification and resistance to change are perceived as low barriers on 

energy efficiency (ibid). On the contrary, ambition and authority to implement interventions are 

considered as elementary drivers (ibid). In contrast to the previously mentioned studies, the role of 

energy-saving behavior is explicitly stated as an acknowledged success factor for energy preserving 

measures (ibid). 

 

Sardianou (2008) establishes findings on perceived energy efficiency barriers on investments in Greek 

industries (Sardianou, 2008). Therefore, the study carries out a face-to-face questionnaire with managers 

of 779 randomly-selected companies (ibid). Sardianou (2008) indicates the existence of an energy effi-

ciency gap like Rohdin & Thollander (2006). Furthermore, barriers in priorities, knowledge, skills, bu-

reaucracy and funding play a role in Greek industries (Sardianou, 2008). Finally, the case study concludes 

the larger industrial firms are concerning employee numbers, the lower they perceive energy efficiency 

barriers (ibid).  

 

The role of organizational human factors is emphasized in the case study of Sola & de Paula Xavier 

(2007). They define such factors as management system, energy management, employees, education and 

strategical vision (Sola & de Paula Xavier, 2007). Collected data in their investigation is based on a 

structured questionnaire and electricity measures (ibid). Finally, they conclude for ten industries in Brazil 

that organizational human factors indeed influence electrical energy losses (ibid). Consequently, they 

contribute with evidence-based findings to the connection of behavioral aspects on energy waste (ibid).   

 

Trianni & Cagno (2012) establish findings on perceived energy efficiency barriers in Italian industries 

which are small to medium-sized regarding employee number. In face-to-face surveys, energy managers 

of 128 companies are supposed to report on such obstacles (Trianni & Cagno, 2012). Discovered are lack 

of awareness, priorities, knowledge, skills and funding (ibid). Again, energy-saving behavior is 

mentioned as an implementation factor for energy preservation (ibid). Like Sardianou (2008), Trianni & 

Cagno (2012) conclude that the larger industrial companies are, the lower the barrier perception of 

delegates on energy efficiency. In contrast to Sardianou (2008), Trianni & Cagno (2012) state this 

difference also for the companies utilizing energy management interventions in comparison to the ones 

without.  

 

Another study by Trianni et al. (2013) applies semi-structured interviews and questionnaires about 

energy efficiency obstacles on 65 industrial delegates from European foundries. The study identifies bar-

riers on awareness, priorities, knowledge, skills and funding (Trianni et al., 2013). In this context, ener-

gy-saving behavior is remarked as an impact factor on energy savings (ibid). On the other hand, the 

authors identify a raised awareness on energy efficiency obstacles of foundries that employ energy audits 

(ibid). This stands in contradiction to the findings of the previously presented study. 

 

Finally, Zierler et al. (2017) administer a questionnaire on 628 middle managers at a British 

infrastructure operator about their energy-saving attitudes. The study explore a heterogeneity of positive 

and negative attitudes on energy-saving behavior in that company (Zierler et al., 2017).  
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3. Theory 
 

In this chapter, the change management theory is introduced in the context of industrial energy manage-

ment (3.1. and 3.2.). Perceptional theories on organizational readiness are strongly related to change 

management and therefore additionally explained (3.3.). Particularly, the transtheoretical model is pre-

sented as the conceptual framework used in this thesis (3.4.). 

3.1. Change management for industrial energy management 
 

Change management is its own discipline of organization transformation (Hashim, 2013). In the context 

of industrial management, in particular manufacturing, change management addresses “[…] an alteration 

made to the factory system or its elements. The change can be of any size or type, involve any number of 

people and take any length of time” (Koch et al., 2016, p. 11). This means that change interventions can 

address organizational transformation to various extents. Relevance of effective and efficient change 

management in industry is emphasized by its ability to compete and adapt in a dynamic world (Aljohani, 

2016; Koch et al., 2016). When change initiatives in industry are supposed to be effective, they must 

look in other factors than just technology investments (Aljohani, 2016). Instead, work-process changes 

need a balanced roadmap of technological and organizational factors as human factors refine and guide 

the work redesigning process (ibid). 

 

IEM seeks to create interventions that result in saving money by means of energy reduction (Capehart et 

al., 2016). Other benefits that can be achieved are thermal comfort and durable equipment (ibid). Change 

management becomes relevant when implementing such goals effectively. In order to develop effectivity 

criteria for energy management interventions it is important to understand change processes of organiza-

tions’ systems and cultures (Enright, 2017). Based on Capehart et al. (2016), Johansson et al. (2011) and 

McKane et al. (2010), effectivity criteria for energy management interventions mainly involve: 

 

 management and employee commitment; 

 having enough time, skills and resources available to work on the project; 

 and no resistance to the initiative.  

 

In fact, general change management acknowledges them as hard organizational factors for successful 

implementation projects (Sirkin et al., 2005). The following are characterized as hard success factors 

(ibid): 

 

 directly or indirectly measurable; 

 importance can be easily communicated within and outside the organization; 

 and business organizations are able to access their change quickly.   

 

The importance of change management for IEM interventions becomes clear when looking at their com-

mon effectivity factors. Effective implementation and operation of an energy initiative depend crucially 

on top management commitment (Capehart et al.; 2016, Johansson et al., 2011; McKane et al., 2010; 

Mulholland, 2016). Besides that, IEM has the task to make sure that the management is committed to the 

initiative (Capehart et al., 2016; Enright, 2017; Mulholland, 2016). This includes the provision of re-

sources such as time or making sure people have the adequate skills to maintain the change (ibid). Even 

if organizational commitment exists, the initiative may fail because management may not comprehend or 

react to a stark resistance to change amongst employees (Capehart et al., 2016). Ignoring the fact that 

people behave according to their degree of ability may result in problematic behaviors such as wasting 

energy or futile costs (ibid). In order to prevent such a scenario, the energy management intervention 

should encourage and maintain energy-saving behavior because it enables optimum capability (ibid). All 

in all, it becomes clear that change management delivers useful effectiveness criteria for IEM interven-

tions (see 3.2.).  
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3.2. Effectivity of change interventions in the DICE framework 
 

As previously mentioned, change management becomes crucial for effective implementation of IEM in-

terventions, which QUEST belongs to. Effectivity factors for change interventions are defined by the 

DICE framework (Sirkin et al., 2005). The DICE framework is utilized as both theoretical and empirical 

framework in research (Guenzi, 2011). Recently, the sustainability expert Niall Enright pointed out the 

importance of the DICE framework regarding effectivity of energy management interventions (Enright, 

2017).  

 

In the early 1990s, the Boston Consulting Group (BCG) conducted a study with 225 change initiatives to 

investigate the correlation of hard factors that directly influence the project outcome (Sirkin et al., 2005).  

A couple of years later, in 2005, the BCG authors Sirkin, Keenan and Jackson published the DICE frame-

work, which was based on the correlation study (ibid). According to Sirkin, Keenan and Jackson the DICE 

elements are (ibid).  

 

1. Duration, D: Amount of time taken up by a short-term project or the time length between formal 

project reviews for long-term projects. Here it is a general rule that the more frequently reviews 

take place, the more likely the project is going to be effective. 

 

2. Integrity of performance, I: Ability of the project team, which depends on traits and skills of the 

team members in relation to the project requirements. The rule for integrity is that the better quali-

fied a team is, the more likely it is the project will be effective. Qualified in this case means that 

the project team can handle complex issues such as unforeseen events, pressures, activities or ex-

ternal impacts and that it has a capable team leader. Often underestimated as important qualifica-

tion criteria are mutual respect and sufficient working time which can influence motivation and 

commitment significantly.  

  

3. Commitment I, senior management commitment, CI: Visible support of the most influential exec-

utives of the project who do not necessarily have to be the top title managers. What is however 

necessary for an effective change project is the ability of the senior executives to communicate the 

importance of the transformation consistently over time and to provide appropriate resources.  

Furthermore, the message must be coherent across the senior management. A good Commitment I 

score is significantly important when a project fails in other DICE scores. When most other DICE 

scores are stable the CI score can be unsatisfactory but still lead to an effective project outcome. 

For instance, Employee Commitment is highly influential for the implementation of the change 

initiative and therefore very important when Senior Management Commitment is not at a desired 

state. 

 

4. Commitment II, employee/local-level Commitment, CII: Support of employees to implement the 

change initiative. Essential for the effectiveness of a project is the acceptance and preparedness of 

employees to implement the new actions because they are the ones who are affected the most by 

change. They must be able to understand the reasons behind the reforms and that it is ultimately 

rewarding.  

 

5. Effort, E: Additional work above the ordinary labor schedule that is spent on the change initiative. 

The project is likely to fail if the extra effort is over 10% of the usual workload because employ-

ees start to resist whenever they have an unrealistic heavy workload to perform.  

 

The DICE framework understands the effectivity of a change initiative in regard to how well resources are 

distributed to achieve an organization target and how this leads to the project outcome (Sirkin et al., 

2005). If a project fails or succeeds therefore depends on how the organization invests into DICE factors 

(ibid). Moreover, the regression analysis of the 225 projects shows that CII and CI correlate more to the 

project outcome than the other factors, which should be thus considered as double weighted (ibid).  
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Another special issue about the DICE framework is its application as empirical tool to predict the project 

outcome (ibid). Based on a structured survey, an organization can calculate the likely project outcome for 

their change project in a 1 to 4 scoring system in a range 7 to 28 (ibid).  

 

Scores from 7 to 14 mean a likely project success, called the ‘Win Zone’ (ibid). The ‘Worry Zone’ be-

tween 14 and 17 indicates a risky project with respect to ultimate success while yet even higher scores 

belong to the ‘Woe Zone’, where the project is most unlikely to succeed (ibid). In addition, the DICE 

score is calculated through the formula D+(2*I)+(2*CI)+CII+E (ibid). 

3.3 Perceptional theories on organizational readiness 
 

Change management includes different theories and perspectives to conceptualize transformation of or-

ganizations (Hashim, 2013). Especially, the concept of organizational readiness is authored in the change 

management field (Holt et al., 2007). However, the term ‘readiness’ was firstly introduced by Jacobsen 

with a paper presented to the Symposium on Preventive and Social Psychology in 1957 (ibid). Since 

then, the term has been developed further in other theories such as in change management (ibid). As it is 

derived from psychology, the term organizational readiness is strongly influenced by perceptional theo-

ries (ibid).  

 
Table 3. Perceptional theories on organizational readiness. 

 

Author(s) Theory Description Advantages Disadvantages 

Ajzen 

(1991) 

Theory of 

planned behavior 

Planned intentional behav-

ioral change for organiza-

tional interventions 

*focus on percep-

tion, norms, and 

attitudes 

*habits as multi-

dimensional con-

struct 

  

*no relapse and progress 

dynamics considered 

Holt et al., 

(2007) 

Readiness for 

organizational 

change 

Behaviors influenced 

through planned beliefs. 

*considers time  

*focus on bene-

fits, commitment, 

change-efficacy, 

and capability 

*habitual processes not 

defined 

*no relapse and progress 

dynamics considered 

Prochaska 

& DiCle-

mente 

(1982) 

Transtheoretical 

model 

Intentional behavioral 

change in organizations 

(readiness).  

*transdimensional 

and dynamic 

approach to 

change 

*focus on aware-

ness, commit-

ment, resources 

and resistance  

*complex 

*habitual processes pe-

ripheral conceptualized  

Weiner 

(2009) 

Organizational 

readiness for 

change 

Cooperative behavior 

based on social cognitive 

theory and motivational 

theory. 

*commitment and 

efficacy to change 

in focus 

*no habitual processes 

defined 

*no time or relapse  

dynamics considered 

*no progress definition 

 
Table 3 displays perceptional theories on organizational readiness. The chart pictures that Holt et al. 

(2007) and Weiner (2009) present theoretical frameworks referring to the definition of organizational 

readiness. They describe organizational readiness as the willingness and ability of individual(s) to engage 

in an intervention depending on contextual factors (Holt et al., 2007; Weiner, 2009). Weiner (2009) calls 

the willingness to change ‘change commitment’, whereas the ability ‘change efficacy’ (Weiner, 2009, p. 

3–4). Holt et al. (2007) reflects willingness and ability as an attitude influenced by “[…] the content (i.e., 

what is being changed), the process (i.e., how the change is being implemented), the context (i.e., cir-

cumstances under which the change is occurring), and the individuals (i.e., characteristics of those being 

asked to change) […]” (Holt et al., 2007, p. 235). In other words, organizational readiness means how 

individuals are willing and able to engage in a change initiative which, in turn, depends on external con-
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ditions of an organization (ibid). Holt et al. (2007) base their concept on influencing behaviors through 

planned beliefs (readiness), which can be compared to Weiner's (2009) orientation on social cognitive 

theory and motivational theory (Holt et al., 2007; Weiner, 2009). Both approaches also consider percep-

tion as a key driving factor of organizational readiness. However, both concepts lack definitions for the 

terms progress, relapse and habits which are important to understand time dynamics.  

 

Besides conventional organizational readiness theories, the theory of planned behavior by Ajzen (1991) 

assumes that planned behavioral change can be best achieved by respecting intentional factors of percep-

tions, norms and attitudes (Ajzen, 1991). The extent to which target behavior occurs depends on per-

ceived behavioral control, meaning how challenging someone perceives a desired behavior to be (ibid). 

In turn, behavioral control is strongly related to attitudes and subjective norms (ibid). Attitudes are posi-

tive or negative associations that someone connects to a certain behavior (ibid). Subjective norms can be 

defined as social pressure someone connects to a behavior performance (ibid). Moreover, the theory of 

planned behavior is derived from the theory of reasoned action, while it however differs in its addition of 

perceived behavioral control (ibid). Although, the theory acknowledges actual behavioral control, de-

fined as the actual opportunities and resources accessible to a person, this is not the main focus of its 

interest (ibid). Habitual processes cannot only be defined by the repetition of past processes continuing 

into the future (ibid). For this reason, habits and the prediction of future behavior must rely on all factors 

that influence a desired behavior (ibid). Pursuant to this, the actual meaning of past and following behav-

ior is an indication of the behavior’s stability (ibid). However, Ajzen (1991) do not consider relapse or 

progress dynamics in their model, which declares the concept more a theory of dimension interactions 

rather than the ability to illuminate chronological constructs.  

 

Furthermore, table 3 illustrates the transtheoretical model by Prochaska & DiClemente (1982), which 

offers an alternative perspective on organizational readiness. In its original version, the transtheoretical 

model individuals move through a progress of five stages while changing their health behavior 

(Prochaska & DiClemente, 1982). Because of the fact that this model is chosen as conceptual framework, 

chapter 3.4. elaborates on that more in detail.  

 

However, not all scholars support the dominance of perceptional theories for behavior change programs 

in environmental issues (Shove, 2010). The sociologist Elizabeth Shove criticizes that a breakdown of 

behavior change into categories is, firstly, strongly theoretically restricted and, further, lacks in plurality 

of environment-political discourses (ibid). As basis for her argumentation serves the categories behavior, 

attitude and choice as they are related to the theory of planned behavior (ibid).  

 

Nevertheless, the reasons for choosing that particular theory is based on the literature review. The litera-

ture review shows that the transtheoretical model delivers a possibility for researchers to conceptualize 

perceived conditions for behavior change interventions at different progression levels. In theoretical 

terms this is referred to as perceived organizational readiness (Prochaska et al., 2001). It is especially 

important to compare the perceived organizational readiness of different subgroups in an organization. 

For this case study, this means that chronological constructs reflect different progress levels of subgroups 

better than pure concepts of dimension interactions.  

3.4. Transtheoretical model as conceptual framework 
 

The transtheoretical model was originally initiated for psychotherapy purposes, but it developed to a 

more general behavioral change theory over time (Grol & Wensing, 2004; Kritsonis, 2005; Littell & 

Girvin, 2001; Prochaska & Diclemente, 2005; White, 2016). Early studies from the 1980s by Prochaska 

& DiClemente already show that individuals move through a progress of five stages when changing their 

health behavior either independently or by formal intervention support (Prochaska & DiClemente, 1982; 

Prochaska & DiClemente, 1983; Prochaska et al., 2001). This framework has a high relevance with its 

application for organizational interventions because it allows the conceptual positioning of leaders’ and 

members’ perceived readiness to change along stages (Prochaska et al., 2001). In this context, the theo-

retical constructs of stages of change (3.4.1.), processes of change (3.4.2.) and decisional balance (3.4.3.) 

are introduced in the following. 
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3.4.1. Stages of change 
 

The positioning of individuals along different levels of change towards a target is defined in the stages of 

change (Prochaska et al., 2001).  

 
Figure 2. Stages of behavior change (adapted from Prochaska & DiClemente, 1982, p. 283). 

 

Figure 2 presents the six stages of change, which are namely pre-contemplation, contemplation, prepara-

tion, action, maintenance and termination (Prochaska et al., 2008; Prochaska & Prochaska, 2011). Ter-

mination belongs to the newer extended version of the transtheorectical model (ibid). Nevertheless, the 

practical application in research for the most part only considers the first five stages because Termination 

is an idealistic goal assuming an absolute ending (ibid). Due to their actual applicability, this thesis con-

centrates on only five stages, whereby Maintenance is considered as the target. Furthermore, it is neces-

sary to bear in mind that the cycle in the picture indicates that individuals go through a spiral and not 

linear pattern where relapse and regress is possible at any stage (Prochaska et al., 2013).  

 

The stages of are defined, on the basis of publications by Prochaska & DiClemente among others, as fol-

lows (Prochaska, 2000; Prochaska et al., 2001; Prochaska et al., 2008; Prochaska & Prochaska, 2011; 

Prochaska et al., 2013): 

 

1. Pre-contemplation: The individual(s) do(es) not intend to take action in the foreseeable future. Rea-

sons to remain in this stage are lack of or no knowledge of the behavior problem and/or failure of pre-

vious actions. In addition, there is no motivation but instead resistance to change. 

  

2. Contemplation: The individual(s) seriously intend(s) to take action in the foreseeable future. Reason 

to remain in this stage is indecision to change the behavior problem. On the one hand, awareness of 

the problem exists, but on the other hand there is a struggle between benefits and binding efforts or the 

experience of past failure. Therefore, full commitment to change is not yet achieved. 

 

3. Preparation: The individual(s) seriously intend(s) seriously to take action in the near future although 

measures taken in the recent past brought significant but ineffective change. Characteristic for this 

stage is that there is a developing commitment to change the behavior problem as well as an action 

plan that shall be implemented soon.  
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4. Action: The individual(s) engage(s) actively in a new behavior. In this stage, commitment to changing 

the behavior problem is visible and modified behavior is observable in the recent past. Important to 

mention is that not every modification is considerable as action because it must be based on a certain 

criterion. Furthermore, there is an increased risk to relapse and ongoing uncertainty at this stage. The 

significant criterion may be based on acceptable behavior problem levels, also called target behavior 

modifications and on significant change efforts (Prochaska, et al., 1992). 

5. Maintenance: The individual(s) sustain(s) the behavioral change over time and invests effort into re-

lapse prevention. Commitment to changing the behavior problem is manifested. In contrast to Action, 

Maintenance has not such an increased risk to relapse and a lower uncertainty.  

 

Another important development of the framework is that it represents a temporal dimension (Prochaska 

et al., 2008). Time can be understood either as incremental steps or continual development (ibid). Some 

recent publications indicate different time durations for the stages of change (ibid; Prochaska & 

Prochaska, 2011; Prochaska et al., 2013). For example, approximate terms were used such as “typically 

within the next six months” (Prochaska et al., 2013, p. 10), “in the very near future” (ibid, p. 11), “re-

searchers have estimated […] six months to about five years” (Prochaska & Prochaska, 2011, p. 26) or 

“usually measured as the next month” (ibid, p. 26). Even in one of the publication it is stated that there 

are various ways to measure the stages of change, for example with time it is possible to a discrete event 

scale or continuous one (Prochaska et al., 2013).  

 

Consequently, these interpreted as recommendations and not as requirement for the method. Therefore, 

this study applies the stages time frame defined for organizational interventions: “(1) Pre-

contemplation—not intending to take action within the next 6 months; (2) Contemplation—intending to 

take action within the next 6 months; (3) Preparation—intending to take action in the next 30 days; (4) 

Action—made overt changes less than 6 months ago; and (5) Maintenance—made overt changes more 

than 6 months ago” (Prochaska et al., 2001, p. 249).  

3.4.2. Processes of change 
 

Besides the stages of change, the transtheoretical model also considers the processes of change to concep-

tualize necessary activities and events to progress in the stages of change towards successful behavioral 

change (Prochaska et al., 2008; Prochaska & Prochaska, 2011; Prochaska et al., 2013). Consequently, it is 

possible to indicate perceived progression levels of certain intervention events (ibid).  
 

Table 4. Processes of change defined for organizational readiness (Prochaska et al., 2001, pp. 250–251). 

 

Process Definition 

Consciousness Raising Becoming more aware of a problem and potential solutions. 

Dramatic Relief 

Emotional arousal, such as fear about failures to change and inspiration 

for successful change. 

Self-Reevaluation 

Appreciating that the change is important to one’s identity, happiness, 

and success. 

Self-Liberation 

Believing that the change can succeed and making a firm commitment to 

the change. 

Environmental Reevaluation 

Appreciating that the change will have a positive impact on the social 

and working environment. 

Reinforcement Management Finding intrinsic and extrinsic rewards for new ways of working. 

Counter-Conditioning Substituting new behaviors and cognitions for the old ways of working. 

Helping Relationships Seeking and using social support to facilitate change. 

Stimulus-Control 

Restructuring the environment to elicit new behaviors and inhibit old 

habits. 

Social Liberation Empowering individuals by providing more choices and resources. 

 



 

16 
  

Table 4 provides an overview of processes of change applied to organizational transformations. The chart 

portrays that individual(s) go through different processes in the stages of change. In the beginning, they 

must become aware (Consciousness Raising) and emotionally prepared (Dramatic Relief and Self-

Reevaluation) in order to commit to the change intervention (Self-Liberation). This in turn may lead to 

acceptance (Environmental Reevaluation), and to change by finding rewards (Reinforcement Manage-

ment). When the inner willingness is strengthened, new behaviors can be established (Counter-

Conditioning) with the help of others (Helping Relationships). Finally, reformed structures (Stimulus-

Control) and resource provisioning (Social Liberation) serve as a basis to maintain the change. 

3.4.3. Decisional balance 
 

Another fundamental concept for perceived organizational readiness in the transtheoretical model is deci-

sional balance (Prochaska, 2000; Prochaska et al., 2001). Decisional balance reflects the relative weighing 

of individual(s) of pros and cons on changing a certain behavior (Prochaska et al., 2008). In other words, 

decisional balance offers the possibility to see if more positive or negative aspects related to behavioral 

change interventions are perceived by individual(s) (ibid).  

 

Originally, decisional balance is derived from Janis and Mann (1977) (Prochaska et al., 2001; Prochaska 

et al., 2008). Instead of using eight dimensions, the transtheoretical model uses two scales, the pros and 

cons of change (Prochaska et al., 2008).  

 

Furthermore, decisional balance progresses with the stages and processes of change. In pre-contemplation 

the cons outweigh the pros, in the middle stages the categories cross over and in action the pros outweigh 

the cons (Prochaska et al., 2001).  
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4. Method 
 

At this point, the chosen research tools are described in detail (4.1. and 4.2.). Further important aspects 

exemplified in this chapter are quality of measurement (4.3.), limitations (4.4.) and ethical considerations 

(4.5.). 

4.1. Literature review 
 

The literature review provides an overview of current research trends and relevant aspects for the current 

research (Cronin et al., 2008). This means that the literature review shows the whole study in its broader 

context rather than delivering empirical results. The conducted literature review identifies definitions, 

legal frameworks and current trends in the scientific literature on energy-saving behavior in IEM, reported 

in chapter 2. An additional part reflects on relevant theories in chapter 3.  

 

In order to capture a wide range of different perspectives, papers from several disciplines are included.  

Important for the literature quality is the selection of peer-reviewed and recently published articles. Que-

ries mainly involved the media Google Scholar and the online library of Uppsala University. Of particular 

interest were publications that contain keywords such as ‘energy-saving behavior’, ‘energy efficiency’, 
‘energy culture’, ‘industrial management’ or ‘change management’. On the whole, many sources were  

found to address energy-saving behavior in industry as well as perceptional theories, thereby offering a 

stable foundation for this study. 

4.2. Case study 
 

Case studies aim “[…] to study intensely one set (or unit) of something—programs, cities, counties, 

worksites—as a distinct whole” (Balbach, 1999, p. 139). This means that case studies aim at in-depth in-

vestigations of specific phenomena. In contrast to randomly selected data in non-case studies, a case study 

concentrates on a hand-picked data set (Balbach, 1999). Using case studies is appropriate whenever par-

ticular phenomena are studied under specific conditions (Flyvbjerg, 2006). Case studies are especially 

important when the researcher wants to understand problems in greater depth by identifying cases of in-

formation richness (Noor, 2008). Due to the fact that case studies aim to study something in particular, 

they are often employed in qualitative research (ibid).  

 

However, quantitative methods can also deliver valuable data to understand context-dependent phenome-

na (Balbach, 1999). Choosing the right method in case studies depends strongly on the purpose of research 

(Fidel, 1984). The application of quantitative methods can be justified in case studies when organizational 

units of interest are relatively large (Holt et al., 2007) and therefore subpopulation analysis is needed to 

capture necessary information (Scott et al., 2003). Both criteria are met within this thesis because of the 

extent of organizational units that are examined. Some qualitative insights are chosen to deliver more in-

depth information behind the numbers.   

4.2.1. Sampling strategy 
 

Case studies use mostly purposive sampling to generate investigative data (Balbach, 1999). Purposive 

sampling is defined as “[…] intentional selection of informants based on their ability to elucidate a spe-

cific theme, concept, or phenomenon” (Robinson, 2014, p. 5244). Due to the reason that the data of in-

terest is selected with a purpose, it belongs to the category of non-random sampling (ibid). Quantitative 

research aims to collect data randomly so that the results can be generalized to a whole population, 

termed as external validity (Gelo et al., 2008). Therefore, non-probability sampling like purposive selec-

tion cannot represent a greater population that stands outside of the sample (ibid).  

 

In this context, purposive selection in quantitative research can be meaningful to analyze subpopulations 

of organizations (Scott et al., 2003). Generally, surveys can provide aggregated group data of individuals 

representing a collective response (ibid). Despite a qualitative approach, a structured survey can be dis-
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tributed broadly in a relatively short amount of time with a great number of participants (Holt et al., 

2007; Rattray & Jones, 2007). Moreover, purposive sampling enables one to study relatively small popu-

lations such as leadership roles in the management force of an organization (Scott et al., 2003). The main 

issue that may arise from randomized sampling applied to small populations is the risk of random exclu-

sion (Teddlie & Yu, 2007; Tongco, 2007). In that case, purposive sampling helps to find all population 

members of interest (Teddlie & Yu, 2007). This is important to bear in mind when it comes to defining 

the appropriate sample size and standardized test conditions (Lammers & Badia, 2005).  

 

The first selection level of this case study involved the identification of the automobile producer located 

in Central Europe. The selection of that particular producer is motivated by the availability of detailed 

knowledge about the implementation of the energy management program QUEST. Moreover, it is com-

prehensive to choose the chief executive officer (CEO) of HE Consulting s.r.o. as an interview partner 

because he can deliver important background information on the QUEST implementation within the 

manufacturing firm.  

 

The sample strategy proves much more complicated at the management level. Due to the great extent of 

organizational units, a structured survey for quantitative evaluation is chosen as appropriate to investi-

gate perceived organizational readiness on energy savings. Concluding the arguments from above, pur-

posive sampling is applied as the selection technique to analyze the subgroups at the automobile produc-

er. The population is defined with the help of the gatekeeper and responsible secretaries of several de-

partments through the counting sheet in appendix A. A gatekeeper is a person who can control the access 

to organizations concerning data collection (McFadyen & Rankin, 2016; Singh & Wassenaar, 2016). The 

role of the gatekeeper is here undertaken by Arne Springorum, CEO of HE Consulting s.r.o. During the 

whole data collection process, the gatekeeper supports sampling access, questionnaire distribution, quali-

ty control, budgeting, on-site support, transportation and translating. 
 

Table 5. Overview of sampled questionnaires in the case study.  

 

Department  

QUEST program 

deployment Distributed Returned 

Department A 2014-2015 2 2 

Department B 2015 2 2 

Department C 2016 41 41 

Department D 2016 till date 43 40 

Department E Recently started 67 67 

Department F Not yet deployed 26 20 

Department G Not yet deployed 37 37 

Department H Not yet deployed 28 28 

Department I Not yet deployed 49 48 

Department J Not yet deployed 20 18 

Department K Not yet deployed 35 35 

Department L Not yet deployed 29 28 

Department M Not yet deployed 84 66 

Department N Not yet deployed 36 34 

Department O Not yet deployed 2 2 

Department P Not yet deployed 34 32 

 

Selection criteria for survey participants follow three steps. Firstly, subpopulations are defined by their 

department and to a lesser degree the hall identification as common recognition feature (see table 5).  
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Secondly, unit of analysis includes management positions of senior management, middle management, 

foremen, energy management representatives, and other. Moreover, the positions are allocated to the 

sections logistics, production, maintenance, and other. In both, section and position, the category ‘other’ 

reflects groups that cannot be clearly assigned to one clear option in the hierarchy of the company. 

 

Therefore, the questionnaire is only distributed to members defined in the first sum column of the count-

ing sheet in appendix A. Again, it becomes clear that generalization of results to an external whole is not 

possible. Table 5 shows an overview of sampled questionnaires in the case study. The chart illustrates 

that departments A-E take part or have taken part in the QUEST program, while departments F-P are not 

in a specific energy management initiative. When counting the number of all distributed questionnaires, 

the sum amounts to 535 sample units. This stands in relation to the actually returned number of question-

naires of 500, which leads to the response rate of 93.5%. In the sum, the sample share of the QUEST 

subgroup accounts to 152, which corresponds to 30.4%. On the other hand, the subgroup that does not 

use QUEST amounts 348 with a relative share of 69.6%. 

 

It is important to acknowledge that permission was not granted to sample the whole hall management of 

departments A and B. The decision was made by the senior management responsible for these halls. 

Therefore, only four managers of these departments answered the questionnaire, which makes it impos-

sible to report on the size of the whole management population in these particular departments. However, 

the total management population responsible for operating the production halls is defined for the rest of 

the departments C-P. Consequently, the total management population of halls C-P equals 531. From 

them, 496 questionnaires were returned, which means that 93.4% of this management population is cov-

ered in this sample. 

4.2.2. Questionnaire design 
 

Before actually designing the questionnaire, it must be clear what is supposed to be operationalized 

(Rattray & Jones, 2007, p. 235). It is essential to design the questionnaire in such a manner that key con-

cepts of the research questions are met and that the target group finds them relevant to answer (ibid). 

Afterwards, it is possible to transfer the responses to a quantitative form that can be analyzed with the 

help of statistics (ibid).  

 

Furthermore, the physical layout plays a key role for clarity and comprehensibility of the questionnaire 

(Boynton & Greenhalgh, 2004). Frequently, researchers do not pay much attention to details with regard 

to the layout because they think that the content is more important for science than color or font size 

(ibid). Nevertheless, the response rate may suffer if the responders are not able to easily understand or 

read the questionnaire (ibid).  

 

Generally, a questionnaire consists of an introduction, a main part and an ending (ibid). A questionnaire 

introduction should ideally state the purpose, data treatment and necessary time of completion to clarify 

the questionnaire context (Burns et al., 2008). This may be followed by demographic information, which 

can help to ease the way for respondents to fill out the questionnaire (ibid). Such information is im-

portant to the characterize sample (Taylor-Powell, 1998). Typical demographic information contains for 

instance age, employment status, income or education (ibid; Axinn et al., 2011). Which attributes should 

be included in the questionnaire depends on the purpose of the study (Taylor-Powell, 1998). The 

influence of occupation in organizational interventions is particularly emphasized concerning 

commitment, working  time, skills and resources, and the resistence to change (Capehart et al., 2016; 

Johansson et al., 2011; McKane et al., 2010). 

 

The main part of structured questionnaires is frequently characterized by closed-ended questions (Burns 

et al., 2008). Closed-ended items have the advantage that they enable cross-comparisons of groups or 

individuals (Meadows, 2003). Another important aspect is that scales of measurement are mainly used in 

closed-ended options because quantification of data is required for statistical analysis (Burns et al., 

2008).  
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In this context, Likert items provide an ascending quality range of five responses in its original version 

from 1932 by Rensis Likert (Boone & Boone, 2012; Croasmun & Ostrom, 2011). The classic five-point 

scale is meaningful to use because it prevents bias that occur from forced response tendencies (Taylor-

Powell, 1998). Likert scales for the transtheoretical model are already given by the University of Rhode 

Island Change Assessment Scale (URICA) (UMBC, 2017a). URICA is a standardized scoring procedure 

to measure perceptions on readiness to change a certain behavior in the transtheoretical model (ibid). 

URICA allows an objective scoring procedure as clear scoring criteria are given and subjectivity in the 

quantification process is reduced (Lammers & Badia, 2005). Likert scales in the URICA are defined for 

processes of change (UMBC, 2017b) and decisional balance (UMBC, 2017c).  

 

Although it is possible to aggregate quantitative data quickly, the richness of unexpected answers cannot 

be covered (Boynton & Greenhalgh, 2004). In some cases, the responder may like to add further explana-

tions in the response options (ibid). Free text annotations, like a free text box at the end of the question-

naire, offer an opportunity to gather such data (ibid). 

 

Because of these reasons, the questionnaire design for this survey is strongly oriented on the above men-

tioned criteria. First of all, the questionnaire operationalizes features from the transtheoretical model, 

attitudes (theory of planned behavior) and the DICE framework in order to assess perceived organiza-

tional readiness on energy savings.  

 

Overall, the basic application procedure of the questionnaire distribution was paper-based (see appendix 

B). Clearly, the decision to use a physical medium in the form of paper distribution was strongly 

recommended by the gatekeeper and participants in the pilot study (see chapter 4.2.3). It was argued that 

a paper-based questionnaire provides a tangible relation to its importance. Ergo, physical presence 

increases the feeling of commitment to it and thus one is more inclined to answer the questions. Admit-

tedly, the questionnaire was firstly designed in English and later translated by the gatekeeper and two 

other employees from HE Consulting s.r.o. into the operation language of the automobile producer. The 

translation was validated by a psychologist specialized on questionnaire development.  

 

Further important aspects are layout criteria applied to the questionnaire. The layout criteria applied in 

this thesis are length (2 pages), font size (10; which is still a good size for readability) and medium for-

mat (tabulation adapted to DIN A4 paper).  

 

The questionnaire consists of an introduction, a main part with closed-ended items, and an end with an 

optional commentary box (see appendix B). In the beginning, the questionnaire opens with the heading 

“Questionnaire about perception of energy savings in our operations” and an introduction. The formula-

tion of the introduction follows the above stated quality criteria by Burns et al. (2008). 

 

After the introduction, the questionnaire continues with the occupation section. Based on the above men-

tioned findings, demographic attributes in the beginning of the questionnaire ask for hall and department 

number, age, gender, section, position and number of years at this position. They are treated as nominal 

responses because they offer qualitative and unordered information. After that, seven ordinal-scaled ques-

tionnaire items follow for attitudes, the stages of change and the DICE framework. Statistically, they are 

defined as ordinal scale because they reflect ordered data.  

 

Once this part has been completed, the questionnaire continues with 20 items containing for processes of 

change and six more items for measuring decisional balance. These theoretical construcs contain Likert 

scales from the URICA standard as response options. Relevant aspects for item formulation were filtered 

by conducting a comprehensive literature review. In addition, the item formulation is oriented on ques-

tionnaires by URICA and DICE. Clear instructions are also generated before each new section by formu-

lating how to choose response options. Item formulation was verified by a psychologist specialized on 

questionnaire development. In the very end, an empty field with the option “Additional comments” is 

created in order to collect unexpected answers. 
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4.2.3. Pilot study 
 

Pilot studies in social science can be conducted in two ways that are firstly, small-scale versions of the 

main study or, secondly, the pre-test of a method (Van Teijlingen & Hundley, 2002). Specifically 

important is such a pre-test of questionnaires to make sure that it is logically designed and clearly 

understandable (Lancaster et al., 2004). Although pilot testing provides quality assurance about the 

questionnaire administration, it is not a method for demonstrating validity or reliability (Streiner & 

Norman 1989, cited in Lancaster et al., 2004, p. 309). However, pilot testing belongs to the improvement 

factors for reliability in questionnaires by Lammers & Badia (2005) to provide quality control (Lammers 

& Badia, 2005). Usually, this involves a small group of testers who are characterized as similar as 

possible to the population in the main study (Van Teijlingen & Hundley, 2002). Seperating individuals 

in the testing phase helps to avoid external social influences that might bias the review process (Brink, 

1993). 

 

Therefore, this thesis implemented a pilot study that tests the questionnaire. Moreover, the pilot study 

engaged an energy manager, a senior manager, a logistic manager, a maintenance foreman and his 

deputy to participate in the pre-test. They are chosen because they represent typical management 

positions within the main study. 

 

It is important to mention that the pre-testers were seperately asked to read the questionnaire and give 

feedback on it. The review process is not very standardized. Open questions were asked and the 

participants were allowed to speak freely in order to gain more unexpected input. Making the whole 

situation as comfortable as possible, the review was held in the operation language. Therefore, Arne 

Springorum, CEO of HE Consulting, helped to translate answers and asked the questions into the 

operation language.  

 

Furthermore, all feedbacks were protocolled freely into a note book with not much formalisation. Mainly 

the feedback contains unclarity of recipients and word meanings. Both is corrected and included in the 

final version of the questionnaire. It is necessary to emphasize that the pilot study participants did not fill 

out the questionnaire. This is arranged so in order to avoid contamination; meaning double collection of 

quantitative data, before the actual main study starts. Moreover, the usage of ranges in age and number 

of years at this position is supported to secure anonymity. In particular, the decision to use a physical 

medium in the form of paper distribution was strongly welcomed by the participants of the pilot study 

(see 4.2.2.).  

4.2.4. Semi-structured interview 
 

As previously pointed out, the main method applied to investigate the research questions is of quantita-

tive nature. Nevertheless, case studies can use quantitative and qualitative methods simultaneously to 

study a particular phenomenon (Balbach, 1999). Qualitative methods in case studies help to understand 

why and how a certain phenomenon occurs (Noor, 2008). Generally, interviews count as a typical quali-

tative method to discover in-depth knowledge about perceptions and meanings (Balbach, 1999; DiCicco‐
Bloom & Crabtree, 2006).  

 

Face-to-face semi-structured interviews are the most often utilized interviewing procedure (DiCicco‐
Bloom & Crabtree, 2006, p. 315). They are characterized by guided pre-defined open-ended questions 

during the conversation (ibid). In contrast to unstructured interviews, semi-structured interviews allow the 

combination of targeted investigation with prepared questions and situative questions (ibid). Especially, 

this provides an ability to cover diverse research aspects (Balbach, 1999). Unstructured interviews are 

more appropriate to use in the research design if no knowledge about a particular phenomenon is 

available and therefore initial exploration is required (ibid).  

 

Based on that, a semi-structured interview was conducted with the gatekeeper Arne Springorum, CEO of 

HE Consulting s.r.o. Aim of the interview was to gather in-depth background information about the 

implementation conditions of QUEST in the automobile producer concerning energy-saving behavior. 
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The gatekeeper is the chosen interview partner because he has crucial knowledge about organizational 

and formal settings. Additionally, the interview is validated by the the gatekeeper via transcript. The 

undertaken interview length was 30 minutes and followed a semi-structured guide (see appendix C).  

4.2.5. Data analysis 
 

Data analysis in this study involves results from quantitative and qualitative methods. First of all, the 

semi-structured questionnaire brought up quantitative data. In order to generate meaningful evidence-

based-results, the researcher usually develops a code book for the variables of questionnaire items (Leahy, 

2004). This code book is important to understand the raw data (ibid). Based on such an established code 

book, the data from the questionnaire was digitalized in a Microsoft Excel file. Each sample unit received 

a unique identifier number (ID) in order to avoid duplications. The code book for the file structure can be 

found in appendix D.  

 

After the digitalizing, the data must be analyzed with the help of statistics (Rattray & Jones, 2007). Due to 

the fact that purposive sampling was applied, only non-parametric statistics can be utilized for data analy-

sis. Consequently, descriptive statistics for subgroup analysis served as a base for further evaluation. Fre-

quency statistics for discrete coded numbers are most commonly used (Larson, 2006). Because of that, 

relative frequencies were utilized in demographic attributes, transtheoretical model, attitudes (theory of 

planned behavior) and the DICE framework. Furthermore, the scoring systems from URICA were imple-

mented for the interval-scaled processes of change and decisional balance. More background information 

can be found in appendix D. Consequently, the study focuses on analytical comparability rather than cor-

relations.  

 

In contrast to quantitative data, the semi-structured interview employed in this thesis delivers qualitative 

outcomes. With regard to practical terms, recording during the interview and transcribing it afterwards are 

basic components of the reviewing process (Balbach, 1999; DiCicco‐Bloom & Crabtree, 2006). Typically, 

the record can consist of video- and/or audio documentation and manual note-taking (ibid). Using 

complex data management software for analyzing results is not meaningful for small samples as it is in 

this thesis (Balbach, 1999). Additionally, data analysis methods such as coding can generate an organized 

approach to evaluate interviews (ibid). Coding itself generates comparability of different interviews 

(Balbach, 1999; DiCicco‐Bloom & Crabtree, 2006).  

 

Nevertheless, the application of such a structured approach for this thesis is not needed because only one 

person was interviewed. The data analysis concentrates on answers that give more background details on 

energy-saving behavior in the QUEST program at the automobile producer. Therefore, the interview was 

audio-recorded to generate an interview transcript. For the data analysis, key points of the interview 

transcript were tabulated. 

4.3. Quality of measurement 
 

Quality of measurement in quantitative research is demonstrated by validity and reliability (DeVon et al., 

2007). Usually, sufficient quality testing demands quantitative measures (ibid; Rattray & Jones, 2007). 

However, there are many problems connected to quantitative testing of validity and reliability related to 

purposive sampling. As already introduced, purposive sampling belongs to the non-random techniques of 

data gathering. Mainly, non-random sampling stands in conflict to the fundamental assumption that ran-

domness is a requirement of well-developed reliability and validity (Howe, 2004; Schneider et al., 2007). 

In research design, the inclusion of randomness is called the gold standard (ibid). Randomness is im-

portant for the gold standard because “[…] each sampling unit in a clearly defined population has an equal 

chance of being included in the sample” (Teddlie & Yu, 2007, p. 79). In order to understand this relation-

ship better it is essential to define reliability and validity. 

 

Firstly, validity adresses internally if some instrument measures some part of reality and externally the 

generalization above the sample to a greater whole (ibid) (LeCompte & Preissle Goetz, 1982, p. 32). Sec-

ondly, validity is strongly connected to reliability (DeVon et al., 2007; Rattray & Jones, 2007). 
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Reliability determines to which extent a measurement is replicable when applying it in other studies 

(Drost, 2011, p. 106). Randomness is very important at this point because it is a requirement for unbiased 

samples (Porta, 2016). Unbiased samples with larger number of elements provide stabilization of meas-

urement errors in the long-term by equalization on average (Fischer, 2010a). One the one hand, random-

ness strongly influences internal validity concerning the representativeness of reality in measurement 

(Elliot et al., 2016; LeCompte & Preissle Goetz, 1982). On the other hand, generalizability in external 

validity can only be achieved through randomized sampling (LeCompte & Preissle Goetz, 1982). This can 

be explained through probability statistics along the normal distribution that demands randomization 

(Fischer, 2010b). With the help of the normal distribution, it is possible to drive conclusions above the 

sample to a whole defined population (ibid). Randomness is also important for reliability because the 

same testing conditions for replicability can only be achieved if every participant has the same chance to 

be included in the measurement (Teddlie & Yu, 2007).  

 

Purposive sampling can de facto not satisfy the gold standard. Nevertheless, randomized sampling is not 

always useful for every research design. Generally, the decision on random- or non-random research de-

sign is important as it determines chosen methods and the logic of data interpretation (Gelo et al., 2008). 

As explained in the sampling strategy, purposive sampling can be useful to analyze subpopulations in an 

organizational setting (Scott et al., 2003). Subpopulations in organizations belong to small populations 

and randomized sampling increases the risk of random exclusion (Teddlie & Yu, 2007; Tongco, 2007). 

Concerning validity and reliability, strict standardized research often demands statistical rules (DeVon et 

al., 2007). Depending on the aim of the study, it is better to consider individual factors for validity and 

reliability in order to establish confidence (DeVon et al., 2007; LeCompte & Preissle Goetz, 1982). Since 

the gold standard is not met, purposive sampling of quantitative measurements in case studies requires 

such individual factors.  

 
Table 6. Quality constructs applied in this study.  

 

Quality  

construct 

Quality  

criteria 
Applied in this study 

Content validi-

ty for ques-

tionnaire de-

velopment by 

Rattray & 

Jones (2007) 

What will the 

questionnaire 

measure? 

Perceived organizational readiness on energy savings (demographics, 

transtheoretical model, attitudes and DICE factors) (see 4.2.2.) 

What types of 

scale can be 

used?  

Nominal scale for demographics, ordinal sale for items of stages of 

change, attributes and DICE framework, interval scale for processes 

of change and decisional Balance (see 4.2.2.) 

How do I 

generate items 

for my ques-

tionnaire 

Item formulation is based on literature review, questionnaires of 

URICA and DICE; validated by psychologist specialized on ques-

tionnaire design 

Reliability 

improvement 

factors by 

Lammers & 

Badia (2005) 

Appropriate 

Sample Size  Applied through purposive sampling (see 4.2.1.) 

Careful item 

formulation  

Item formulation is based on literature review, questionnaires of 

URICA standard and DICE 

Standardized 

test conditions 

Physical distribution with gatekeeper and secretary support  

(see 4.2.1.) 

Clear instruc-

tions 

Validated by psychologist specialized on questionnaire development 

(see 4.2.2.) 

Objective 

scoring pro-

cedures  

Using URICA standard  

(see 4.2.2.) 

Longer tests 

by item addi-

tion 

Using URICA standard 

(see 4.2.2.) 

Pilot testing Applied in 4.2.3.  

 



 

24 
  

For these reasons, this thesis refuses to establish reliability and validity as numerical measures. Therefore, 

content validity is applied, that “[…] refers to expert opinion concerning whether the scale items represent 

the proposed domains or concepts the questionnaire is intended to measure” (Rattray & Jones, 2007, p. 

238). Ensuring content validity for questionnaire “[…] items can be generated from a number of sources 

including consultation with experts in the field, proposed respondents and review of associated literature 

[Priest et al. 1995, Bowling 1997 […]” (Priest et al. 1995, Bowling 1997, cited in Rattray & Jones 2007, 

p. 237). The content validity reviewing process for questionnaire development involves item generation 

and scale construction (ibid, p. 236). Furthermore, this thesis uses improvement factors for reliability in 

questionnaires by Lammers & Badia (2005) to provide quality control (Lammers & Badia, 2005). 

 

Both quality constructs are exemplified in table 6. The graph makes clear that various criteria are utilized 

to add credibility to the study. First of all, the literature review, URICA and the DICE framework offer the 

base for objective and clear item formulation. Making the questionnaire as objective as possible is a key 

approach for reliability improvement factors and content validity (Lammers & Badia, 2005; Rattray & 

Jones, 2007). Moreover, this aspect is supported by considering advice from a psychologist specialized on 

questionnaire development. External expert opinion can help to bring objectivity and quality assurance in 

the research process (Brink, 1993). Another important point is the pilot study, which is applied to enhance 

reliability.  

4.4. Limitations 
 

Due to their hand-picked nature, case studies often face the critique of lacking in rigor science, reliabil-

ity and generalizability (Johnson, 1994, cited in Noor, 2008, p. 1603). Mainly, this point of view makes 

sense from the perspective of the gold standard that demands randomization (Howe, 2004; Schneider et 

al., 2007).  

 

However, randomization is not always meaningful to use in every research design because the purpose 

of a study is context-dependent (Flyvbjerg, 2006; Howe, 2004; Tongco, 2007). Case studies especially 

enable the study of properties and activities in research of organizations (Hartley, 1994, cited in Noor, 

2008, p. 1603).  

 

It is important to emphasize is that the aim of the study is not to generalize results but to study 

organizational characteristics and conditions that support or disminish the readiness towards energy- 

saving behavior at a particular automotive manufacturer. This approach fits the theoretical assumption 

that just one part of an organization is studied and not the whole organization (Noor, 2008). Therefore, 

the focus of this thesis lies on comparability within a certain phenomenon instead of generalizability. 

Comparability can be achievied through a standardized purposive-sampling procedure for subgroup 

analysis in organizations (Scott et al., 2003).  

 

Typically, such a standardization can be achieved through structured surveys (ibid). Usually, structured 

surveys deliver a quick and easy method to collect data (Holt et al., 2007; Rattray & Jones, 2007). 

Nevertheless, a strict standardization demands comprehensive knowledge on part of researcher to capture 

aspects of theory into the data collection (Rattray & Jones, 2007). That means, that the researcher must be 

aware of possible judgemental bias (Tongco, 2007). In order to reduce judgemental bias, the researcher 

must transparently state and follow quality assurance criteria througout the entire research project 

(Akkerman et al., 2008). Transperency in the thesis is achieved to a large extent by describing the 

research process in a comprehensible manner.  

 

The semi-structured interview with a single person delivers no comparable data to other responders in a 

similar setting as larger samples do (Balbach, 1999; Noor, 2008). In other words, the interview can only 

provide a one-sided and subjective perspective on energy-saving behavior in the QUEST program.  
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4.5. Ethical considerations 
 

Ethical considerations are especially concerned with confidentiality of obtained data (Burgess, 2001). 

Confidentiality must comply with data protection and human rights legislation (ibid). Mainly, privacy of 

responders must be adressed by asking only relevant questions that do not offend (ibid). Another 

important point is the clearly statement of how the data is treated (ibid). Unethical in this context are 

misleading information about the research purpose or data analysis (ibid). Such ethical considerations are 

relevant for structured questionnaires (ibid) as well as for semi-structured interviews (DiCicco‐Bloom & 

Crabtree, 2006).  

 

Again, transparency is a crucial element of demonstrating quality control (Akkerman et al., 2008). 

Applied to questionnaires, transparency of the research frame is given in the indroduction (Taylor-Powell, 

1998). A well developed introduction contains the aim of the study, the source, data treatment and 

confidentiality (ibid).  

 

Applied to the questionnaire in this study, the aim is stated in the introduction by stating the “Purpose of 

this questionnaire is to identify the potential of readiness for energy savings” (see appendix B). Further-

more, data treatment and confidentiality is specified in the text by a clause stating that “[…] the question-

naire is distributed among the managers and leading position employees only. All data are handled as 

anonymous and are used for the purposes of this survey; as a matter of fact, anonymity is partially restrict-

ed in the case of the energy management team members and the senior management” (see appendix B). 

Moreover, the secretary and other contact persons were available to answer responders’ question.  
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5. Results 
 

This chapter presents the empirical results of the questionnaire and the semi-structured interview. Ques-

tionnaire results deliver demographic information (5.1.) and perception characteristics of energy savings 

(5.2.-5.4.) in the automobile producer. Perception characteristics are applied through the transtheoretical 

model as conceptual framework (5.2.) as well as attitudes from the theory of planned behavior (5.3) and 

the DICE framework (5.4.). Individual perceptions are considered as well (5.5.). Additionally, the semi-

structured interview provides data regarding energy-saving behavior in industrial management (5.6.). 

5.1. Demographics 
 

Demographics characterize the sample (n=500) concerning age, gender and occupation. Generally, the 

sample contains management members of the production halls. Of these managers, the great majority is 

middle-aged between 31 to 50 years with a share of 73.2%. The second largest group is comprised of  

managers aged over 50 years with 16.6%, and thirdly of those between 21 and 30 years with 8.8%. A 

marginal rest is younger or did not indicate their age. Gender is another important demographic factor. 

94.2% of the managers are male and only 3.2% are female. Another 2.6% did not specify their gender. In 

other words, the managers in the sample are dominantly middle-aged and male. 

 
Figure 3. Frequency distribution of sections in management positions (n=500). 

 

The third factor to describe demographic attributes in the sample is occupation. Therefore, figure 3 pre-

sents the frequency distribution of sections in management positions (n=500). The term management is 

abbreviated in all following graphs by the commonly used MGMT.  

 

Obviously, the graph reflects the existence of a strong hierarchy in the management positions. At the top 

of the hierarchy stand 17 (3.4%) senior managers, followed by 105 (21%) middle managers, 15 (3%) en-

ergy management team members and 306 (61.2%) foremen. It is important to mention that energy manag-

ers, strictly speaking, belong to the middle management. Not included in the hierarchy level are 42 (8.4%) 

others and 15 (3%) of unspecified management positions. Another noteworthy point is that the graph 

shows that most of the managers belong with 66.6% (333) to the production section. This makes sense 

since the automobile producer is a manufacturing company. They are followed by 77 (15.4%) in logistics, 

64 (12.8%) in maintenance, 17 (3.4%) in other and 9 in (1.8%) unspecified sections. 

 

What the graph does not illustrate is the number of working years at management positions. Different 
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experience levels are relatively equally distributed. In general, the managers acquired slightly more than 

10 years at their position, while a quarter had worked there for 6 to 10 years, and another quarter 3 to 5 

years in their position. Finally, nearly one quarter had worked less than 2 years as a manager. More details 

on demographics can be found in the appendix E.1. 

5.2. Transtheoretical model 
 

The transtheoretical model as the conceptual framework delivers data about perceived organizational read-

iness on energy savings at the automobile producer in Central Europe. For this framework, the constructs 

stages of change (5.2.1.), processes of change (5.2.2.) and decisional balance (5.2.3.) are used. 

5.2.1. Stages of change 
 

In this study, the stages of change are used to see if and how the managers perceive how long they have 

been engaged in an energy management initiative. Therefore, they were able to choose for the statement “I 

am involved in energy-saving measures” between five options. In order to understand the further results of 

the chart in figure 4 better, it is important to mention the coded options for the stages of change, illustrated 

in table 7. 

 
Table 7. Coded options for stages of change. 

 

Option Stages of change 

No Pre-contemplation 

Yes, planned in the next 6 months Contemplation 

Yes, planned within the next 30 days Preparation 

Yes, for the past 6 month Action 

Yes, for longer than 6 months Maintenance 

 

The options in table 7 represent in an ascending order the stages of change for figure 4. Hence, the stages 

of change range in the options with no existence of energy measures towards planning, action and 

maintenance.  

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Relative frequency distribution of subgroups along stages of change (n=500). 
Therefore, figure 4 demonstrates the relative frequency distribution of the subgroups along the stages of 
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change (n=500). This means that the overall perceived implementation level of energy-saving measures is 

displayed in the different subgroups.  

 

Relatively more managers in the departments F-N say with a 41.7% not to take part in any energy-saving 

measures at all. At the same time, only 21.1% of the managers say this within the QUEST program. Con-

sequently, these individuals perceive themselves to belong to the pre-contemplation stage.  

 

On the contrary, 53.3% of the QUEST participants claim to participate in energy-saving measures that run 

longer than six months. In contrast to that, 42.2% think the same in halls that do not apply QUEST. Re-

sponders in this option fit into the maintenance stage.  

 

Overall, relatively more managers in the QUEST subgroup perceive themselves to be engaged in energy- 

saving measures than managers not using QUEST. More details on the numbers of the stages of change 

construct can be found in appendix E.2.1. 

5.2.2. Processes of change 
 

Another construct of the transtheoretical model is the ‘processes of change’ construct, which shows to 

what extent the managers perceive their progression level of energy-saving measures. In this context, the 

following instruction is given:  “Please identify from these 20 statements how often they applied to you in 

the past 6 months”.  

 

Based on the ten processes of change, the overall score was calculated by using the score code 1=Never; 

2=Rarely; 3=Sometimes; 4=Often, and 5=Routinely. More details to the scoring calculation can be found 

in appendix D. After that, the scores were put in their scoring range in order to make them comparable on 

a larger scale. 

 
Table 7. Processes of change levels per scoring range. 

 

Scoring ranges Processes of change level 

85–100 High 

69–84 Medium-High 

53–68 Medium 

37–52 Low-Medium 

20–36 Low 

 

Table 7 gives an understanding of how the scoring ranges belong to the progression levels of the processes 

of change. The processes of change range in 20 to 100 of five ascending progression levels from low to 

high.  
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Figure 5. Relative frequency distribution of subgroups along processes of change scoring ranges (n=500). 
 

Referring to that, figure 5 maps the overall frequency distribution of the subgroups along processes of 

change scoring ranges (n=500). In other words, the graph indicates the perceived energy efficiency 

measures progression of managers that use QUEST and the ones who do not.  

 

The graph makes clear that a dominant part of the managers in the QUEST program perceives the 

progression level of energy management measures as medium-high (69-84) with 47.4%. At the same time, 

only 39.4% think that in the No-QUEST category. Instead, they dominantly perceive with 41.4% that their 

energy management measures range on a medium level (53-68). This means that relatively more people in 

the QUEST subgroup tend to assess the energy measures progression level at their halls higher than in the 

departments that do not use QUEST. 

 

This trend is also reflected in the measures of central tendency. For non-random samples, the median and 

mode can be used for interval scales to deliver such measures (Larson, 2006). The median for the QUEST 

subgroup amounts 72 and the mode 74. In contrast to that the median for the No-QUEST individuals lies 

at 70 and the mode at 68.  

 

As can be seen in the chart, it means that the normal distribution for the QUEST category is slightly nega-

tively skewed with the maximum in medium-high. On the other hand, the normal distribution for the No-

QUEST group is slightly positively skewed with the maximum in medium. Consequently, the overall dis-

tribution of the QUEST group slightly tends to higher progression scores than the No-QUEST group. 

More details on the processes of change statistics can be found in the appendix E.2.2.   

5.2.3. Decisional balance 
 

Decisional balance is the construct of the transtheoretical model that enables to see how managers judge 

their own role in energy-saving measures. Therefore, they were asked: “How important are following 

statements related to your engagement in energy-saving measures?”  

 

From the six given statements, the overall decisional balance score is calculated by using the score code 

for pros and cons from 1 to 5 whereby 1 means “It is not important to me at all” and 5 “It is extremely 

important to me”. More details to the scoring calculation can be found in appendix D. After that, the 

scores were put in their scoring range in order to make them comparable at a larger scale. 
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Table 8. Decisional balance level per scoring range. 

 

Scoring ranges Decisional balance levels 

8–14 Pros overweigh cons strongly 

1–7 Pros overweigh cons slightly 

0 Balance 

(-7) –(-1) Cons overweigh pros slightly 

(-14) –(-8) Cons overweigh pros strongly 

 

Table 8 provides an overview of decisional balance levels of pros and cons. The decisional balance ranges 

between -14 and 14. Furthermore, 0 marks the balance point between pros and cons. 

 
Figure 6. Relative frequency distribution of subgroups along decisional balance scoring ranges (n=500). 

 

Figure 6 represents the relative frequency distribution of halls in decisional balance scoring ranges 

(n=500). The results show that perceived advantages and disadvantages of engaging in energy-saving 

measures are relatively balanced.  

 

Many managers see, with 37.1% in the departments F-P and with 35.5% in departments A-E, more cons 

connected to their engagement in energy-savings. Slightly more QUEST program managers perceive more 

advantages with 35.5% than the other managers in the departments F-P do with 34.2%. Another 25% in 

departments F-P perceive a balance of pros and cons as well as 24.3% in the QUEST halls.  

 

The trend of a balanced impact perception can be also seen in the central tendency measures. Median and 

mode values are zero for both subgroups. More information to decisional balance statistics can be gained 

from appendix E.2.3. 
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5.3. Attitudes 
 

In the questionnaire, managers were asked to indicate their attitude towards energy savings in their halls. 

This construct is taken from the theory of planned behavior, which may influence how someone perceives 

the ability to perform a certain behavior. Therefore, this section provides an overview of how the manag-

ers responded.  

 

.  
Figure 7. Relative frequency distribution of management positions along their attitudes (n=500). 
 

In this context, figure 7 illustrates the relative frequency distribution of management positions along with 

their attitudes (n=500). Most of the managers feel with 69.4% acceptance of energy-saving measures in 

their halls. With a great gap in between follows the attitude enthusiasm with 22.2%. 

 

While acceptance is widely spread in all management positions, enthusiasm is especially perceived in 

higher hierarchy levels of senior managers with 58.8%, 29.5% of middle managers and 53.3% of energy 

managers. Only 16% of foremen are enthusiastic about energy-saving measures.  

 

Furthermore, 5.7% of the total share see energy savings neutral and are not really interested in them. 

Trends of resistance to change can marginally be observed by foremen in the categories neutrality, confu-

sion and frustration. More statistical information about attitudes is available in the appendix E.3.  

5.4. DICE framework 
 

The DICE framework provides data on the perceived effectiveness that the managers attribute to energy- 

saving measures in their management positions. Namely, the perceived effectiveness dimensions are dura-

tion (5.4.1.), integrity (5.4.2.), commitment (5.4.3.) and effort (5.4.4.). It is important to mention that the 

absolute values presented in the demographic results count for management positions. 

5.4.1. Duration 
 

Duration is used in this study to ask the managers if energy-saving reviews occur on a regular basis. This 

dimension provides results to the question of if and how often the managers keep track of energy savings 

(n=500).  
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For the data interpretation later, it is important to mention that different management levels demand dif-

ferent review periods. For instance, an energy manager is supposed to spend more time on energy-saving 

reviews than a senior manager due to differently defined responsibilities in their halls. 

 
Figure 8. Relative frequency distribution management positions along duration (n=500). 
 

Figure 8 exemplifies the relative frequency distribution of management positions along duration (n=500). 

Nearly one third of the managers indicate that they review energy savings monthly. This is reported by 

76.5% of senior managers, 53.3% of energy managers and 40% of middle managers, but only by 22.5% of 

foremen.  

 

On the contrary, approximately one third of the whole sample says that they never conduct energy-saving 

reviews. 35.9% of the foremen perceive themselves to belong in this category, while none of the senior 

managers, and only 14.3% of middle managers and just 13.3% of the energy managers think so. Another 

third is somewhere between these groups or marginally above it. 

 

Overall, the trend shows that relatively more managers of higher hierarchy levels indicate a higher fre-

quency of conducting energy management reviews than managers of lower hierarchies. More details on 

statistics on duration can be reviewed in the appendix E.4.1. 

 

5.4.2. Integrity 
 

In this study, integrity is the dimension that indicates if the managers think that their qualifications meet 

the requirements of energy-saving measures. Therefore, they were asked in the questionnaire to which 

extent they believe themselves to have enough knowledge and skills to engage in energy-saving measures.  
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Figure 9. Relative frequency distribution of management positions along integrity (n=500). 

 

Figure 9 presents the relative frequency distribution of management positions in integrity (n=500). Half of 

the managers perceive themselves to have enough knowledge and skills to engage in energy preserving 

measures. Dominantly represented are 70.6% of seniors and 73.3% of energy managers in this category. 

Foremen follow with 52.3% and middle managers with 41%. Simultaneously, 29.4% of the senior manag-

ers rank themselves as overqualified and none of them think they lack qualifications.  

 

The second half of managers believes themselves to lack knowledge and skills. Again, the distinction be-

tween higher and lower hierarchy levels becomes clear. 36.2% of middle managers and 28.8% of the 

foremen emphasized that they lack certain knowledge and skills. At the same time, only 9.5% of middle 

managers and 4.2% of the foremen report to be overqualified. The distinction is not valid for energy man-

agers because 13.3% think they are missing certain knowledge and skills, but at the same time exactly the 

same amount rates themselves overqualified. Detailed statistics on integrity is available in appendix E.4.2. 

5.4.3. Commitment 
 

Commitment is the dimension that is utilized in this study to express the support level of managers regard-

ing energy savings. Both local level and management commitment are important parts to consider with 

regard to support for energy-saving measures.  

 

Concerning management commitment, the questionnaire participants were asked to state if the hall man-

agement communicates the need to save energy in a plausible and convincing way. Cognate to that stands 

figure 10, which shows the frequency distribution of management positions within management commit-

ment (n=500). 



 

34 
  

 
Figure 10. Frequency distribution of management positions along management commitment (n=500). 
 

Apparently, 44.6% of all managers are of the opinion that communication about energy savings in their 

halls takes place in an adequate manner. This is followed by 17.8% who say that the communication is 

clear and convincing. Relatively homogenously distributed are individuals along the management posi-

tions who perceive that the communication in their halls takes place in an adequate manner.  

 

On the other hand, the distribution of different management positions along clear communication shows a 

much more divided picture. In this category belong 41.2% of senior managers, 26.7% of middle managers, 

20% of energy managers and just 13.7% of the foremen. On the contrary, relatively more foremen say that 

communication lacks significantly with 19.3%. At the same time, only 5.9% of senior managers indicate 

the same.     

 

Subsequently, higher hierarchy levels of management perceive better communication practices in their 

halls by the management than lower hierarchy managers do. More background details about management 

commitment are available in appendix E.4.3. 

 

Apart from management support in the halls, local-level commitment is another necessary success factor 

for energy management initiatives. Actually, local-level commitment in the DICE framework is applied 

for employees (Sirkin et al., 2005).  

 

Nevertheless, this dimension can be also used to identify commitment elements on an individual rather 

than at the hall level. Therefore, the managers were asked if they understand why they are engaged in 

energy savings and if they are open to cooperation.  
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Figure 11. Relative frequency distribution of management positions along local-level commitment (n=500). 
 

Supplementary to that, figure 11 shows the relative frequency distribution of management positions along 

local-level commitment (n=500). It is observable that most of the managers, with 85.2%, assume that they 

understand why they are involved in energy-saving measures and that they are willing to cooperate.  

 

However, just 8.6% of middle managers, 5.9% of foremen and 6.7% of energy managers are eager to co-

operate. In contrast to that 35.3% of the seniors indicate to be very motivated to engage in energy savings. 

Although the majority of all managers state to be willing to cooperate, senior managers prove themselves 

to be most eager to engage in energy savings. For detailed statistics on local-level commitment see appen-

dix E.4.4. 

5.4.2. Effort 
 

Originally, effort is defined in the DICE as the additional workload that someone has to put into an im-

plementation program (Sirkin et al., 2005). Here in this study, effort is used more in terms of if the man-

agers have enough time to deal with energy savings during work hours.  

 

The term was thus transferred because on-site visits revealed that energy-saving measures are supposed to 

be part of the normal work load. Hence, the managers were invited to indicate if they have enough time 

for such measures. 
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Figure 12. Relative Frequency distribution of management positions along effort (n=500). 
 

Apart from that, figure 12 exemplifies the relative frequency distribution of management positions along 

effort (n=500). Noticeably, 48.2% of all managers answer that they have only partially time for energy 

savings.  

 

Even 15.4% of the total sample indicates not to have time for this at all. In contrast to that 27.4% of all 

managers say that they have enough time for energy-saving measures.  

 

Altogether, most of the managers at all hierarchy levels agree that they lack time to work on energy-

saving issues. For more information on effort statistics, see appendix E.4.5. 

5.5. Individual perceptions on energy savings 
 

Individual perceptions include all qualitative additional comments that questionnaire participants indicated 

in the optional textbox or as a free remark anywhere on the paper. These are exemplified in table 9. 

 

The table lists all managers that made individual perception comments related to energy-saving measures. 

On the whole, only 11 out of 500 managers revealed such comments at all, which corresponds to 2.2% of 

the sample. Moreover, only three of them are from the QUEST group.  

 

It is remarkable that most of the additional remarks come from foremen (6 individuals), followed by ener-

gy managers (3 individuals) and middle managers (2 individuals). 
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Table 9. Individual perceptions of managers in their subgroups.  
 

Subgroup Department Position Additional Comments 

QUEST 
Department A 

Energy MGMT 

Team Member 
Weekly-duration: “Daily” 

Department D Foreman “Energy savings are quite a new topic in this hall” 

Energy MGMT 

Team Member 

“We put emphasis to start solving energy problems, 

but it would need greater support (motivation) by 

the management” 

No 

QUEST 

Department G Middle Manage-

ment 

“By establishing improvement measures I am not 

limited by energy savings” 

  
Foreman 

Attitude neutrality: “Important factor is that the 

factory is running” 

  

Foreman 

“Related to energy savings at my work place, I con-

trol if the light, machines etc. are turned off. There 

is no other way to save energy at my work place” 

  Foreman Effort: “I haven’t chosen an answer” 

Department L Foreman “Most of all I like to turn off the lights on the toilet” 

  Energy MGMT 

Team Member 

“If I fill in where I work in my job classification, 

the questionnaire lost anonymity” 

Department M 
Foreman 

“It needs greater help readiness from other sections 

to solve energy-saving problems” 

Department P 

Middle Manage-

ment 

Effort: “I save energy everywhere"; local-level 

commitment: "Which program is it?"; management 

commitment: "Which hall management is meant?” 

 

Apparently, comments on improvement suggestions in energy-saving issues are concentrated on commit-

ment. Such suggestions are formulated as “greater support” by the management or “readiness” from other 

sections. Other perceptions imply that there is no need to change the current energy-saving behavior. This 

can be seen in such formulations like “no other way” or “not limited”.  

 

Some of the responders demonstrate irony by writing “I save energy everywhere” or “Most of all I like to 

turn off the lights on the toilet”. Others in turn show interest, such as “Which program is it?” or “new top-

ic”. Some remarks are more functionally related like “Daily”, “anonymity” and “I haven’t chosen an an-

swer”. 

5.6. Energy-saving behavior in industrial management  
 

The semi-structured interview with the gatekeeper Arne Springorum, CEO of HE Consulting s.r.o., pro-

vides qualitative information about human behavior practices in industrial energy management.  

 

The case of QUEST at the automobile producer in Central Europe serves as a basis for data generation. 

Table 10 exemplifies the interview results. 

 

 

 

 

 

 

 

 

 
 

 



 

38 
  

Table 10. Interview results of the QUEST program with Arne Springorum, CEO of HE Consulting s.r.o.  
 

Interview Question Response 

Why does HE Consulting 

s.r.o. acknowledge human 

behavior for industrial 

energy savings in the 

QUEST program? 

 Great undiscovered potential of human behavior compared to conven-

tional energy management regarding money savings with low-cost in-

vestments 

 Failing of energy management programs that do not consider human 

aspects, typical case if you just establish reporting 

Since when and how has 

QUEST been implement-

ed at the automobile pro-

ducer so far (examples)? 

 Learning progress since a pilot study in 2010 

 QUEST program as holistic approach including all hierarchy levels 

from shop floor to top management, technological and data aspects  

 Initial authority support by top managers (commitment)  

 Combination of implementation support with the initial analysis which 

means that QUEST accompanies the clients until they master the 

methodology and are able to run the energy management on their own, 

similar to a driving school “When you have a driving school, they 

don’t sell you cars or provide chauffeur services. [...] They just tell 

you when to use the gas pedal, the brake pedal and to turn the steering 

wheel”  

 People engagement: people must see the impact of their energy-saving 

behavior by using normalized energy consumption data as stipulated 

by the ISO 50001 standard 

 Reduce resistance to change by asking people in workshops what they 

actually need because humans are not like machines, shop floor work-

ers are important because they implement energy savings  

 Creation of ownership feeling: give people the feeling of responsibility 

for energy savings, managers feel responsible when they see budget 

numbers, shop floor workers must be able to understand their perfor-

mance impacts on energy savings; for example “We told them in May, 

‘You saved so much energy that you could have produced cars since 

the beginning of the year until February 5th without using any ener-

gy’”; another example, switch-off programs: “In the beginning, they 

always ask us, ‘Why should we be doing this? What do we get from 

this?’ […] The funny thing is as we do these repeated workshops they 

gain trust. As they pay more attention to energy than previously, they 

understand […] and the question of ‘Why should I be doing this?’ ac-

tually goes away” 

Which results did the 

QUEST program achieve 

so far at the automobile 

producer concerning ener-

gy savings and people 

engagement? 

 Constantly evolutioning of the QUEST program from ‘chauffeur’ to 

‘driving teacher’ 

 Results of QUEST-KOM(unication): training of shop floor to top 

management, the biggest difference is program recognition: “They see 

my face and they connect it to energy but it has an impact on their per-

formance. Getting their acknowledgement and their recognition is for 

me […] similar to ‘Yeah, we are still doing energy management’”   

 Experience of strong management commitment by getting invitations 

of a plant manager for monthly energy reviews after the QUEST sup-

port phase had been completed 

 

The chart delivers context-dependent knowledge of why human behavior is meaningful for industrial sav-

ings, how it can be implemented, and which results can be reported.  

 

In the case of the QUEST program, the whole involvement of human behavior in energy savings is a de-

veloping process. During this process, it is discovered that human behavior offers undiscovered potentials 

to save money and count as important success factors in the implementation progress.  
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For the implementation program itself it is important to consider a holistic view on energy savings involv-

ing different hierarchy levels, technical and data aspects. This includes for example, management com-

mitment, the creation of a feeling for ownership and responsibility as well as training programs.  

In other words, QUEST can be compared to a driving school where the clients learn how to drive their 

own energy management just like they would with a car. Outcomes of such measures are for example the 

influence of acknowledgement on energy performance or stronger management commitment. 
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6. Analysis 
 

In this chapter, the empirical results are analyzed regarding the conceptual framework and how this re-

lates to the theories presented in chapter 3. First of all, the transtheoretical model (6.1.) serves as the 

conceptual framework to address perceived organizational readiness on energy savings. Therefore, the 

stages and processes of change (6.1.1) as well as decisional balance (6.1.2.) are examined further. Final-

ly, the analysis concentrates on indicators of organizational readiness theory to engage in energy- saving 

behavior (6.2.).   

6.1. Transtheoretical model 
 

As previously stated in the theory, the transtheoretical model consists of three key constructs applied to 

perceived organizational readiness (Prochaska et al., 2001). Namely, these constructs are the stages of 

change, processes of change and the decisional balance (ibid). The transtheoretical model is used to 

analyze perceived organizational readiness on energy savings.  

6.1.1. Stages and processes of change 
 

First, the results of the stages of change (5.2.1.) show that relatively more managers tend to say to be part 

of energy-saving measures in the QUEST program. The distinction between QUEST and No-QUEST 

group becomes especially clear when looking at pre-contemplation and maintenance. Furthermore, 11.1% 

more QUEST program managers believe themselves to be in the maintenance stage compared to other 

managers. On the contrary, 20.6% more managers from other departments perceive themselves to be in 

pre-contemplation.  

 

Similar results can be obtained for processes of change (5.2.2), where relatively more people in the 

QUEST subgroup tend to assess the energy measures progression level at their halls higher than in the 

departments that do not use QUEST. Particularly, this trend is exemplified in the central tendency 

measures. On the one hand, the normal distribution for the QUEST category is slightly negatively skewed 

with a maximum value in a medium-high progression level. On the other hand, the normal distribution for 

the No-QUEST group is slightly positively skewed with the maximum value at a medium progression 

level.  

 

Interestingly, the given information reveals that the inclusion of energy-saving behavior is not static but a 

dynamic process. As can be seen from the results of processes of change and stages of change, the 

QUEST program produces better perceived organizational readiness on energy savings for the managers 

in this sample. The gatekeeper interview illuminates the inclusion of energy-saving behavior as a 

continual part in the change progress. Such dynamics are also pictured in the transtheoretical model, 

where a relapse is possible in any of the stages of change (Prochaska et al., 2001). Particularly, the 

movement between the stages of change depends strongly on the back and forth movement of failing and 

succeeding (ibid). Such a trial and error movement is also conceptualized in the ISO 50001 (Enright, 

2017; Mulholland, 2016). Specifically, the processes of change help individuals to move between the 

stages (Prochaska et al., 2001).  

 

In this particular sample, the connection between stages of change and processes of change can be 

observed. Managers in the QUEST program tend to perceive higher progression levels and at the same 

time higher implementation levels than other managers. Although relapse cannot be detected from these 

results, the difference of perceived organizational readiness on energy savings in groups utilizing QUEST 

or not is visible. This means that the inclusion of energy-saving behavior in industrial management 

depends on trials and the specific needs of an organization.  

 

In the case of the automobile producer, the QUEST program adapts to the needs of the production halls 

when implementing energy-saving behavior. Consequently, relatively more managers in the QUEST 

program perceive better conditions for organizational readiness on energy savings than other managers in 

the stages and processes of change.  
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In order to better understand specific needs of individual organizations concerning energy-saving 

behavior, the gatekeeper emphasizes a holistic view. Such an holistic view concerning data, technical and 

people aspects is also adressed by Enright (2017) and Mulholland (2016) for ISO50001 (see 2.3.3.).  

6.1.2. Decisional balance 
 

In contrast to stages and processes of change, decisional balance values display that managers in the 

QUEST program and the other managers perceive in similar pros and cons connected to their 

participation in energy-saving measures. Overall, managers in the QUEST program perceive just slightly 

more positive rather negative aspects than other managers. Measures of central tendency even report a 

balanced perception of advantages and disadvantages.  

 

In comparison to decisional balance, results of DICE factors and attitude display diverse perceived 

conditions for energy savings. Well perceived are attitudes and commitment, while particularly duration 

and effort are lacking conditions on energy savings. Moderately well perceived are the circumstances for 

management integrity. The divided picture among attitudes, DICE factors, and decisional balance may be 

mainly explained by the fact that energy savings are not a main priority of business operations.  

 

In order to better understand specific needs of the automobile producer concerning energy-saving 

behavior, the gatekeeper emphasizes a holistic view. Indeed, energy-saving behavior is not first priority in 

all hierarchy levels of the automobile producer from shop floor to management. Particularly, resistance to 

change may occur because managers have to judge for themselves if energy-saving behavior is 

meaningful for them to address or not. The distinction of priorities is also reflected in the different 

hierarchy levels in the results of attitude, duration, integrity and commitment. Relatively more senior 

managers in this sample perceive the conditions for energy savings within these particular dimensions 

better than foremen. Middle and energy managers vary more in their positions but are mainly situated 

somewhere in between. This is interesting to observe because the DICE framework already states in 

theory that resistance to change usually occurs at lower hierarchy levels of an organisation (Sirkin et al., 

2005). Resistance to change often appears in lower hierarchy levels becausey they are the ones who 

actually implement the desired change (ibid).  

 

Even free text annotations reflect the divided picture among managers in a qualitative manner. 

Apparently, comments on commitment appear in both subgroups, in the QUEST and No-QUEST 

category. Others show true interest with their comments. These responses imply a more cooperative 

attitude to energy savings. Some more functionally focused notes demonstrate a neutral position to energy 

preserving measures. On the other hand, indicator for resistance to change could come from those who 

say that there is no need to change the current energy-saving behavior. Such responses appear only from 

the No-QUEST sector. Similar to that occur comments that imply irony, which in turn could be an 

indicator for resistance to change.  

 

Essential factors to tackle such a divided picture in the automobile producer in Central Europe are 

management and employee commitment, as pointed out by the gatekeeper. Especially, employees must be 

able to understand and willing to engage in energy savings because they are the ones who must 

implement them. The role of managers in this context is to facilitate the change in such a manner that 

employees find it meaningful to follow them. In the interview, the gatekeeper states that QUEST exactly 

follows that principle with the driving school metaphor. In order to raise the priority of energy-saving 

behavior to managers it is essential to trigger benefit awareness, as McKane et al. (2010) suggest. One 

way of doing so is to make the impact of energy savings on cost reductions visible and that the managers 

then feel  responsible to implement them, as the gatekeeper says. This bears potential to solve issues of 

the energy efficiency gap (Capehart et al., 2016) and the rebound effect (Barbu et al., 2013). Outcomes of 

the QUEST program in the automobile producer are, for instance, the influence of acknowledgement on 

energy performance or stronger management commitment in the automobile producer. 
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6.6. Energy-saving behavior and organizational readiness theory  
 

Other organizational readiness theories by Holt et al. (2007) and Weiner (2009) point out ability and 

willingness of individuals to engage in a change intervention (Holt et al., 2007; Weiner, 2009). Both 

constructs stand in the frame of contextual variables that lie outside the ability of individuals (ibid). Per-

ceived organizational readiness in psychological terms is strongly influenced by these three factors 

(ibid). All three factors can be found as fundamental assumptions in perceptional theories such as the 

transtheoretical model, the DICE framework and the theory of planned behavior (Ajzen, 1991; Prochaska 

et al., 2001; Sirkin et al., 2005).  

 

However, indicators for organizational readiness to engage in energy-saving behavior depend on the 

theory chosen. While Ajzen (1991), Holt et al. (2007) and Weiner (2009) focus on interactions between 

variables, the transtheoretical model demonstrates a step-approach of when stages of change apply while 

moving through processes of change. Moreover, the theory chosen and the indicators applied to it depend 

on the purpose of the study. For the purpose of this thesis, the indicators of perceived organizational 

readiness by the transtheoretical model are utilized in order to generate comparability. Comparability 

refers to the dynamics that occur during the implementation process of energy-saving measures. In other 

words, the thesis uses the constructs of stages of change, processes of change and decisional balance to 

compare perceived organizational readiness on energy savings of managers at the automobile producer. 

Overall, the results show that such perceptions on energy savings of the QUEST subgroup are relatively 

more positive than the ones without QUEST. In turn, the energy management initiative QUEST brings 

up a positive perception effect of perceived organizational readiness to engage in energy savings for the 

managers in the sample.  

 

Regarding perceived organizational readiness indicators at the automobile producer, the main question is 

how they influence energy-saving behavior. The answer is as simple as obvious, but its implementation 

is very challenging, as can be implied from the gatekeeper interview. Perceptions may influence the per-

formed energy-saving behavior. Particularly, this is the fundamental assumption in the transtheoretical 

model, the theory of planned behavior, and the organizational readiness theories by Holt et al. (2007) and 

Weiner (2009) (Ajzen, 1991; Holt et al., 2007; Prochaska et al., 2001; Weiner, 2009). Subsequently, 

indicators of perceived organizational readiness can only generate a likelihood of what the performed 

energy-saving behavior looks like. Measures of perceived organizational readiness at the automobile 

producer are indicators rather than direct observations of actual behavior. In turn, this is also valid for 

energy habits at the automobile producer. In this context, habits are defined as behaviors that occur fre-

quently over time (Ajzen, 1991; Holt et al., 2007; Prochaska et al., 2001; Weiner, 2009). Regarding hab-

its, energy-saving behaviors in the automobile producer have to be seen as frequency trends in longer 

observations periods to understand system dynamics. These are in turn important to assess continual 

improvement levels as the ISO 50001 suggests.  

 

For the managers in the automobile producer, it is nearly impossible to observe direct energy-saving 

behavior of every organization member. The gatekeeper suggests looking into the normalized energy 

consumption data because there it is possible to filter out energy-saving behavior impacts of whole 

groups, such as shifts. Normalized means that measured energy consumption is plotted in relation to 

external variables such as weather or production. The data plot of normalized energy consumption may 

vary in time depending on weekend or daily production trends. When comparing these data plots to shifts 

it is possible to distinguish between energy waste and normal energy-saving behavior. For instance, shift 

A consumes more energy on specific production nights in December than shift D. Both shifts are sup-

posed to have a similar production scope. Thus, it is possible to indirectly observe energy wasting behav-

ior of shift A on these production days. Interesting potentials can be derived from measures of perceived 

organizational readiness on energy savings. When analyzing these measures in comparison to quantified 

energy savings, based on normalized energy consumption data, it may be possible to interpret trends of 

energy habits. At this moment, this analysis is not possible because the data collected delivers only a 

static observation. In other words, the current data can, for now, only be utilized as a baseline for the 

automobile producer. Regular assessments in the future may deliver energy habit trends.    
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7. Discussion 
 

Results and analysis are further discussed in comparison to other studies by following the research ques-

tions. First of all, this chapter elaborates on “What are the managers’ perceptions on energy savings at 

the automobile producer?” (7.1.). Then, this is brought in the context of the question “What are indicators 

of organizational readiness to engage in energy-saving behavior?” (7.2.).  

7.1. What are the managers’ perceptions on energy savings at the 

automobile producer? 
 

This section discusses the question “What the are managers’ perceptions on energy savings at the auto-

mobile producer?” concerning different factors. The factors examined include demographical conditions 

(7.1.1.), management position impacts (7.1.2.), and energy management interventions (7.1.3.). 

7.1.1. Demographical conditions in industrial management 
 

Demographic results for the automotive producer in Central Europe are reported for age, gender and oc-

cupation. Perceptions on energy savings at the automobile producer can be more or less influenced by 

such attributes. Based on the literature review, this thesis assumes that demographic factors such as age 

and gender are mainly used to characterize sample units (Taylor-Powell, 1998). Regarding age and gender 

characteristics at the automobile producer, dominance of middle-aged male managers is revealed. Ex-

pressed in numbers, this means that 73.2% of the managers are between 31-50 years old and 94.2% of the 

whole sample is male.  

  

A similar study by Zierler et al. (2017) investigates the impact of age and gender on energy-saving behav-

ior (Zierler et al., 2017). They asked 628 middle managers at a large-sized infrastructure operator in Great 

Britain about their energy-saving attitudes (ibid). Overall, the study explores heterogeneity of positive and 

negative attitudes on energy-saving behavior in that company (ibid). Gender attributes present that 81.7% 

of the managers are male, 17% female and 1.3% remain unclear (ibid). Similar to this study, it displays 

that 61.1% are aged between 35-55, while 23.6% are younger and 15.3% are older (ibid). Moreover, in-

formation about company department and working years of occupation deliver additional information on 

sample characteristics (ibid). Such population characteristics are mainly important to state how transfera-

ble findings are to organizations with similar features (ibid). Questions of social diversity go far beyond 

the frame of this study and are therefore not discussed at this point.  

 

For energy-saving perceptions at the automobile producer, it is more important to consider the occupation 

factor management positions. Particularly emphasized in literature is the influence of occupation in organ-

izational interventions concerning commitment, working time, skills and resources, and the resistance to 

change (Capehart et al., 2016; Johansson et al., 2011; McKane et al., 2010). The impact of management 

positions on energy perceptions at the automobile producer is mirrored in the results as well as pointed out 

in the analysis. Because of the outstanding relevance of management positions for perception characteris-

tics on energy savings at the automobile producer, this occupation factor is separately considered in the 

following section.  

7.1.2. Management position impacts 
 

As previously mentioned, the occupation factor management position plays an important role for percep-

tions on energy savings at the automobile producer. Strong hierarchy structures in the results of the auto-

mobile producer indicate characteristics of a large-sized industrial organization. At the top of the hierar-

chy stand 17 (3.4%) senior managers followed by 105 (21%) middle managers, 15 (3%) energy manage-

ment team members and 306 (61.2%) foremen. It is important to mention that energy managers belong, 

strictly speaking, to middle management. Due to this, the study looks at energy-saving perceptions they 

received within their own category. Not defined via the hierarchy level can be the 42 (8.4%) of other and 

15 (3%) of unspecified management positions. However, looking at the absolute and relative values, it 
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becomes clear that the sample shows high hierarchy characteristics of a large industrial organization.   

Studies by Sardianou (2008) and Trianni & Cagno (2012) deliver results to the size of industrial 

companies in relation to perceived energy efficiency barriers (Sardianou, 2008; Trianni & Cagno, 2012). 

While Sardianou (2008) looks at such perceptions in Greece, Trianni & Cagno (2012) focus on companies 

located in Italy (ibid). Concerning high hierarchy industries, Sardianou (2008) reports that the larger an 

organization is, the more likely a manager perceives him- or herself to have sufficient knowledge of rele-

vant energy conservation practices (Sardianou, 2008). This conclusion is based on a linear regression of 

number of employees and lack of knowledge in energy-saving measures with a significance of -0.616 and 

a denotation level of 1% (n=779) (ibid). An argument brought up in the study for this result is that larger 

organizations seem to have better access to information regarding energy-saving measures (ibid).   

 

A few years later, Trianni & Cagno (2012) observe the larger an organization is, the less an energy man-

ager perceives obstacles connected to energy-saving measures (Trianni & Cagno, 2012). This finding is 

mainly based on an average score of 2.59 for industries with 50-99 employees and on 2.46 for industries 

with 100-249 employees (n=128) (ibid). It is necessary to mention that scores for such obstacle are coded 

in an ascending order by 1, not important to 5, very important (ibid). In the study, this phenomenon is 

explained in that larger organizations are more structured and have therefore better capacities to put effort 

into energy-saving measures (ibid). 

 

Altogether, the managers in the sample of the large-sized automobile producer tend to perceive conditions 

to save energy as relatively positive. Generally, these managers associate positive attitudes to energy sav-

ings in their halls. Speaking in data, this means that 69.4% of the managers accept energy-saving 

measures and 22.2% are enthusiastic about them (see chapter 5.3). Although, the numbers are not all re-

peated here, the results for the DICE framework present some similar results (see chapter 5.4). In the pre-

vious findings, the analysis show that the dimensions integrity and commitment are relatively positively 

perceived as effective for energy savings. In other words, the managers in the sample think that capacities 

in terms of knowledge, skills in integrity and commitment to save energy are satisfying. The finding by of 

Sardianou (2008) and Trianni & Cagno (2012) that larger organizations have better capacities to save en-

ergy can be at least confirmed for integrity and commitment in this case. 

 

Nevertheless, the managers in the sample perceive a lack of effort and duration. The numbers of effort 

show that only 27.4% of all these managers state to have sufficient time for energy-saving measures in 

their halls. Moreover, only one third of the managers indicate to conduct energy-saving reviews on a 

monthly basis with regard to duration. This can simply be explained by the fact that energy savings are not 

the first priority of the managers in the sample to operate their business. This argument is also considered 

as an important obstacle on energy efficiency in the discussion by Sardianou (2008) and Trianni & Cagno 

(2012).  

 

It is also interesting to observe the priority argument within the management hierarchy of the automobile 

producer. As already mentioned in the analysis, the DICE framework assumes the appearance of re-

sistance to change in lower hierarchy levels because actual implementation of change is expected at that 

level (Sirkin et al., 2005). Trends of resistance to save energy are also reflected in the different hierarchy 

levels in the results of attitude, duration, integrity and commitment. Relatively more senior managers in 

this sample perceive the conditions for energy savings in these particular dimensions better than foremen. 

Middle and energy managers vary more in their positions but are mainly situated somewhere in between. 

Again, the foremen in the automobile producer belong to a low hierarchy level and therefore tend towards 

lower commitment to save energy than senior managers in this sample. Different commitment levels de-

pending on the management position can also be marginally observed in the free text annotations (see 

chapter 6.1.2). 

7.1.3. Energy management interventions 
 

The influence of energy management interventions is selected as a central theme in the questionnaire of 

this thesis. These findings are presented in the measures of perceived organizational readiness on energy 

savings at the automobile producer in Central Europe. Previously displayed are these results as constructs 

of the transtheoretical model concerning stages and processes of change as well as decisional balance. 
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So far, the analysis and the results deliver a clear picture for the stages and the processes of change. The 

managers in the QUEST subgroup perceive themselves in relative terms to be in higher implementation 

stages and progression levels than other managers. Therefore, these indicators show perceived organiza-

tional readiness on energy savings is higher for the managers in the QUEST program than for other man-

agers in this particular sample.   

 

Trianni & Cagno (2012) are other scholars that studied the effect of energy management programs in in-

dustries of their case study (Trianni & Cagno, 2012). Among others, they investigated the impact of ener-

gy efficiency programs and energy audits on perceived energy-saving barriers (ibid). Their findings show 

that industries that applied energy audits or energy preserving measures in the past three years perceive 

fewer obstacles related to energy savings than the ones that did not (ibid). This conclusion is supported by 

the data of the case study. While the average score for perceived obstacles amounts 2.4 for the interven-

tion subgroup, the one for industries without any program lies at the value 2.7 (n=128) (ibid). Concerning 

energy audits, industries conducting them show an average score of 2.39 and the ones without 2.6 (n=128) 

(ibid).  

 

Concerning the results and analysis of this study, outcomes of decisional balance deliver a contrast to data 

of processes and stages of change. Overall, managers in the QUEST program perceive just slightly more 

positive rather negative aspects than other managers. Measures of central tendency report even a balanced 

perception of advantages and disadvantages. The variables duration, effort and decisional balance have 

something in common as they ask for information related to the own work of the managers in the automo-

bile producer. As already discussed previously, main reason for the relatively neutral to unsatisfying eval-

uation of energy savings related to the own work is because of its low priority in business operations. This 

is emphasized as a major obstacle in energy efficiency in the studies by Sardianou (2008) and Trianni & 

Cagno (2012). They say that although large industries have great capacities in terms of knowledge and 

skills, energy efficiency can still be threatened by the fact that it is often not the first priority of business 

(ibid). The above mentioned results support this argument for the respective automobile producer in Cen-

tral Europe.  

 

Nevertheless, energy efficiency interventions can have a much more negative impact on perceptions than 

the results for decisional balance show. Trianni et al. (2013) evaluate in their study of energy efficiency 

barriers the effect of energy audits on perceptions in the European foundry sector (Trianni et al., 2013). 

They observe in their sample that companies conducting energy audits see, with an average score of 3.59, 

more obstacles related to energy management interventions than companies without (n=65) (ibid). Com-

panies without implementing energy audits had a lower average score with 3.29 (ibid). The score ranges 

from 1, not relevant, to 5, absolutely relevant (ibid). In this case, the reason of operational priorities plays 

no role. A much better explanation is that the energy-intensive foundries became aware of difficulties to 

implement energy efficiency measures just recently after the energy audits had been conducted (ibid).  

 

Therefore, the results of this study reflect only a limited set of reasons why certain perception characteris-

tics occur in the automobile producer. Subsequently, the effect of energy efficiency interventions in other 

studies could derive different findings depending on sector, company size or other demographic variables. 

In other words, when interpreting or discussing the results of energy efficiency interventions, other con-

textual variables must be considered as well.  

7.2. What are indicators of organizational readiness to engage in 

energy-saving behavior? 
 

This section addresses the question “What are indicators of organizational readiness to engage in energy- 

saving behavior?” regarding different angles.  In the beginning, organizational readiness indicators on 

energy-saving behavior are discussed (7.2.1.). Then, the indicators are broached in the context of energy-

saving behavior in practice (7.2.2.) and the ISO 50001 (7.2.3.). 
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7.2.1. Indicators of organizational readiness on energy-saving behavior 
 

The main finding of the analysis section is that the inclusion of theory and the indicators applied to per-

ceived organizational readiness to engage in energy savings depend on the purpose of a study. However, 

basic assumptions of perceptional theories concentrate on willingness and ability to involve in change 

interventions and some contextual variables that stand outside the influence of individuals. These factors 

can be found in the conceptual framework and theories applied in this thesis (Ajzen, 1991; Holt et al., 

2007; Prochaska et al., 2001; Sirkin et al., 2005; Weiner, 2009).  

 

The analysis of the data in relation to the conceptual framework, the transtheoretical model, concentrates 

on comparability of different energy management implementation features on perceived organizational 

readiness at the automobile producer in Central Europe. Altogether, the data present that perceived or-

ganizational readiness on energy savings of the subgroup QUEST are relatively more positive than the 

ones without QUEST in this sample. These findings are based on indicators related to energy saving in 

three ways. Firstly, the perceived implementation level is given by the stages of change (see 5.2.1.). 

Then, perceived progression levels are conceptualized in the processes of change (see 5.2.2.). Finally, 

perceived advantages and disadvantages on engagement are addressed in the decisional balance (see 

5.2.3.). The DICE framework delivers additional information on perceived effectiveness while the theory 

of planned behavior informs about attitudes. 

 

When comparing these findings to other quantitative studies, standardized perception indicators for ener-

gy-saving behavior in industry do not exist (Sardianou, 2008; Sola & de Paula Xavier, 2007; Trianni & 

Cagno, 2012; Trianni et al., 2013; Zierler et al., 2017). However, some similarities and differences can 

be stated. In order to make the indicators of the different approaches in this case study tangible, the com-

parison is oriented on the categories willingness, ability and contextual factors.  

 

Concerning organizational and human behavior factors, Sardianou (2008) concentrates firstly on willing-

ness and attention (Sardianou, 2008). With respect to ability development; skills, knowledge and training 

programs play a main role (ibid). External factors that depend on the organization are for instance estab-

lished space, funding and energy consumption measures (ibid). These aspects are derived from the con-

ducted literature review connected to that study (ibid). 

 

Sola & de Paula Xavier (2007) use motivation and commitment factors for willingness as well as educa-

tional programs for ability in their case study (Sola & de Paula Xavier, 2007). External organizational 

aspects are particularly incentives, strategical vision, energy consumption measures, partnerships and 

resources (ibid). Again, the behavioral aspects are oriented on a performed literature review (ibid). 

 

The case studies of Trianni & Cagno (2012) and Trianni, et al. (2013) focus on the influence of the ener-

gy manager concerning willingness while ability is considered in awareness and skills (Trianni & Cagno, 

2012; Trianni et al., 2013). Influences that stand outside the individuals are for example uncertainties, 

funds, technical equipment, energy consumption measures, interest, priorities, and slim organization 

(ibid). As conceptual framework serve the barriers to energy efficiency taxonomy by Sorrell et al. (2000) 

(ibid).  

 

Zierler et al., (2017) are oriented on the theory of planned behavior (Zierler et al., 2017). Therefore, the 

applied behavioral variables are concerned with attitudes (ibid). Regarding willingness the focal point 

lies on awareness, intention, frustration, satisfaction, and benefit awareness (ibid). Furthermore, ability 

concentrates on ability and responsibility feeling (ibid). Some external factors are technical norms, adop-

tion strategy, environmental norms, organizational support, and priority building (ibid).  

 

Subsequently, all mentioned case studies show similarities but also differences in applying perceptional 

indicators on energy savings in industries. Despite of the fact that there exist no standard for organiza-

tional readiness factors to engage in energy savings, it is more important to look at the practical implica-

tions. The analysis already found that measures of perceived organizational readiness on energy savings 

are only indicators rather direct observations of the actual energy-saving behavior. A necessary remark to 
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report is that this thesis does not display causal relationships between perceptional indicators of organiza-

tional readiness to engage in energy savings and the actual energy consumption data. Nevertheless, other 

experts investigate the direct relationship of both factors. 

 

Especially observable is the impact of organizational factors on energy consumption in a study 

conducted by Sola & de Paula Xavier (2007) in Brazil. They conclude in four evaluations for each of ten 

industries that organizational human factors are inversely proportional to electrical energy losses (n=40) 

(Sola & de Paula Xavier, 2007). In other words, perceived organizational barriers on energy efficiency is 

simultaneously reflected in electrical losses (ibid). This finding is based on a correlation study between 

several factors of organisational human factors and electrical energy losses at a 5% significance level 

(ibid). The study emphasizes with the findings that organizational human factors are important indicators 

to identify barriers related to unnecessary energy losses (ibid).  

 

However, industries usually consume other sources of energy as well. Such sources of consumption 

typically involve heating and compressed air systems (Omer, 2008; Thollander et al., 2007). Although the 

study of Sola & de Paula Xavier (2007) shows a successful relationship between organizational human 

factors and energy losses, the causal relationship to all energy sources is still missing. Again, the answer 

to the question of such a causal relationship cannot be answered in the frame of this study. Only potentials 

connected to energy-saving behavior in industries eleborated on at this point. 

7.2.2. Energy-saving behavior in practice 
 

As the analysis has already pointed out, organizational readiness indicators at the automobile producer 

may be interpreted in relation to their impact on the actual performed energy-saving behavior. In this sec-

tion, the results from the semi-structured interview with the gatekeeper, Arne Springorum, CEO from HE 

Consulting s.r.o., are examined concerning why human behavior is meaningful for energy savings. Fur-

thermore, it is interesting to discuss how energy-saving behavior can be implemented and which results 

are observable in the automobile producer.  

 

First of all, the main reason why human behavior is useful for energy savings in the automobile producer 

is because it delivers a great undiscovered potential to save money with low-cost investments, as stated by 

the gatekeeper. The potential of low-cost investments for money saving is also reflected in the participa-

tion study by Johansson et al. (2011), where managers of a truck producer located in Sweden verify this 

point. The results on energy efficiency barriers by Hasanbeigi et al. (2010) can be similarly interpreted. 

Here, semi-structured interviews were applied with several experts of energy institutes and a questionnaire 

with industrial delegates from Thailand (Hasanbeigi et al., 2010). The impact of energy efficiency 

improvement on final production costs is described as the main incentive to actually save energy (ibid). 

Additionally, responders in both studies mention human behavior as one possible potential for energy 

savings (Johansson et al., 2011; ibid).  

 

Moreover, from experience of the gatekeeper, conventional energy management practices, as investigated 

in a previous pilot study of the automobile producer, were not so successful because they did not consider 

energy-saving behavior sufficiently. A typical case of conventional failing is reporting because it is not 

tangible to the shop floor. The aspect that energy-saving measures often fail because employees do not 

work as energy efficient as they are supposed to do, is also emphasized in both previously mentioned stud-

ies (Johansson et al., 2011; Hasanbeigi et al., 2010). 

 

The importance of human behavior in energy savings leads to the question how these can be implemented 

as such in the automobile producer. In this context, the gatekeeper points out that the implementation of 

energy-saving behavior in the QUEST program is an enveloping process. Applied to the automobile pro-

ducer, the gatekeeper indicates the importance of a holistic view. Namely, such an approach can be de-

fined as an interdisciplinary approach as in the literature reviews on industrial energy management by 

Schulze et al. (2016) and energy-saving behavior by Lopes et al. (2012).  

 

Again, interdisciplinarity brings new undiscovered potentials in energy savings which the dominance of 

the technical perspective often suppresses (Lopes et al., 2012; Schulze et al., 2016). In turn, this leads to 
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advanced possibilities to overcome the energy efficiency gap (Capehart et al., 2016) as well as the 

rebound effect (Barbu et al., 2013). Indeed, the existence of an energy efficiency gap is confirmed by 

industry delegates in the study of Rohdin & Thollander (2006) and Sardianou (2008). 

 

Besides technical aspects, the QUEST program involves all hierarchy levels of the automobile producer, 

from shop floor to top management. The gatekeeper formulates the role of QUEST in such a way: 

 

“When you have a driving school, they don’t sell you cars or provide chauffeur services. [...] They just tell 

you when to use the gas pedal, the brake pedal and to turn the steering wheel” 

 

The quotation from the interview portrays that external consultants should facilitate energy-saving behav-

ior programs to such a manner that they can be maintained at the automobile producer without further 

external support. Maintained energy-saving behavior can be achieved through the creation of an owner-

ship feeling. This approach is fundamental for the automobile producer because managers and employees 

must understand the importance and feel responsible to implement energy savings. Surprisingly, similar 

words can be found in the study by Hasanbeigi et al. (2010) that explain ownership feeling as binding 

factor to care about energy savings in industry (Hasanbeigi et al., 2010). Enright (2017) emphasize that 

resistance may occur when people, engaged in the energy management program, have not the feeling to 

own the change process (Enright, 2017). As the gatekeeper mentions, gaining ownership feeling for the 

managers in the automobile producer is mostly achieved through budget numbers. On the contrary, em-

ployees must be able to understand their impact on energy performance and willing to engage in them.  

 

Difficulties of resistance to change occur therefore mainly in the shop floor level of the automobile pro-

ducer because they are those charged with actually implementing the desired energy-saving behavior. This 

effect is described in the DICE framework (Sirkin et al., 2005). The gatekeeper reports from his own ex-

perience of the reaction by shop floor workers concerning the introduction of switch-off programs in the 

automobile producer: 

 

“In the beginning, they always ask us, ‘Why should we be doing this? What do we get from this?’ […] The 

funny thing is as we do these repeated workshops they gain trust. As they pay more attention to energy 

than previously, they understand […] and the question of ‘Why should I be doing this?’ actually goes 

away” 

 

From the statements it becomes clear that indeed the shop floor in the automobile producer needs to un-

derstand why they should be concerned with energy-saving behavior. The study by Hasanbeigi et al. 

(2010) argues that workers want to have an appropriate answer to the questions what is in it for them 

(Hasanbeigi et al., 2010). Otherwise, they will not be willing to engage in energy-saving programs (ibid). 

Regarding the role of managers, they have to find a way to answer this question in an incentive manner 

(ibid).  

 

A way of establishing incentives for workers is to make the positive change caused by energy-saving be-

havior visible (Johansson et al., 2011). Such visibilities described by Johansson et al. (2011) can be that 

the workers do a good job in maintaining or improving quality in working conditions (ibid). In the semi-

structured interview, the gatekeeper reveals an example of how they make energy-saving behavior impacts 

visible for the shop floor in the automobile producer:  

 

“We told them in May, ‘You saved so much energy that you could have produced cars since the beginning 

of the year until February 5th without using any energy’” 

 

This sentence exemplifies that visibility of energy performance at the automobile producer may be 

achieved in an incentive and understandable manner. As the previous quotation points out, after a while 

the resistance to change dissolves. This happens because the shop floor of that particular manufacturer 

understands the energy-saving behavior background. Such visibility features are implemented as feedback 

and in the training programs of the QUEST intervention in the automobile producer. The creation of 

knowledge in training and feedback programs is also mentioned as an important trigger for visibility by 

Hasanbeigi et al. (2010).  
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Finally, the question of which results can be observed in the automobile producer related to the QUEST 

program can be answered in a positive way. The gatekeeper experiences, for instance, the influence of 

acknowledgement on energy performance or stronger management commitment. In this context, Ha-

sanbeigi et al. (2010) refine that experiences and results of different countries must be interpreted in the 

contextual settings (Hasanbeigi et al., 2010). Moreover, Johansson et al. (2011) emphasize the facilitating 

role of managers to implement energy-saving behavior in industry. Herein, it becomes clear that the 

QUEST program delivers, from the understanding of the gatekeeper, good results as a facilitator for ener-

gy-saving behavior in the automobile producer. The inclusion of dynamic changes of energy-saving be-

havior is so influential on the ISO 50001 that it is addressed in the next section.  

7.2.3. Energy-saving behavior in ISO 50001 
 

Inclusion of the ISO 50001 discussion is again related to the analysis outcome that organizational readi-

ness indicators at the automobile producer may be interpreted in relation to their effect on energy-saving 

behavior. One finding in the analysis is that energy-saving behavior in the automobile producer is a dy-

namic process. The finding is based on the gatekeeper interview, which includes the statement that ener-

gy-saving behavior is continually part of QUEST development.  

 

Continual improvement as system dynamics is formulated in the transtheoretical model (Prochaska et al., 

2013) as well as in the ISO 50001 (Enright, 2017; Mulholland, 2016). In other words, energy-saving be-

havior in the automobile producer depends on trials and specific needs. Johansson et al. (2011) accentuate 

that continual improvement of energy efficiency in industry must be facilitated by the managers in small-

step changes (Johansson et al., 2011). Small-step changes in production companies depend therefore on a 

holistic and systemic thinking (ibid). Therefore, it is essential to understand the interactions between 

maintenance, energy management and production technologies (ibid). Subsequently, the adaption of ener-

gy-saving behavior on the specific needs of the automobile producer lies in small-step changes. 

 

The small-step or trial an error approach can be found in the ISO 50001 as part of the Plan-Do-Check-Act 

plan. Similar to Enright (2017), Mullholland (2016) defines from a holistic perspective the categories 

Technical, Information and People. Relevant for continual improvement of energy-saving behavior is the 

category People. Part of people engagement in the ISO 50001 are the clauses for Top Management; Man-

agement Representative; Competence, training and awareness; as well as Communication (ibid, p. 3). As 

previously mentioned in the literature review, people engagement is essential in the implementation and 

checking phase as well as during management review of the Plan-Do-Check-Act approach. Particularly, 

this is shown by Competence, training and awareness as well as in the Communication Clause (Mulhol-

land, 2016).  

 

In this frame, Rohdin & Thollander (2006) conducted a study on energy efficiency barriers with eight 

industrial delegates located in Sweden (Rohdin & Thollander, 2006). The research design was based on 

semi-structured interviews and report some contradictory findings in relation to this thesis (ibid). Three 

out of four ISO 14001 certified companies did not establish any energy-saving measures (ibid). Just as a 

remark, the ISO 14001 is the international standard for environmental management (ISO, 2011). On the 

contrary, the one company that had been certified and still established interventions indicated that this had 

nothing to do with the standard (Rohdin & Thollander, 2006). 

 

Surely, a prestigious certification such as the ISO 50001 or the ISO 14001 drive the risk of green washing 

at the automobile producer. Nevertheless, the potientials of such standards should not be underestimated 

when the automobile producer tries to seriously implement them. Specifically, awareness about the bene-

fits of ISO 50001 can generate organizational commitment (McKane et al., 2010). In turn, the lack of ben-

efit awareness is often based on poor information access, missing skills or resource and priority con-

straints (ibid). Regarding the ISO 50001, the Top Management clause for organizational commitment 

becomes highly relevant (Mulholland, 2016). Consequently, the management review process that impacts 

continual improvement depends on commitment.  

 

Another important potential for people engagement in the automobile producer delivers a gap analysis of 

ISO 50001 (Enright, 2017). The gap analysis allows filtering undiscovered potentials of standard require-
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ments and already existing energy management systems for the continual improvement process (ibid). 

Enright (2017) explains that such a gap analysis can be essential for changing energy management in stag-

es depending on specific organizational needs (ibid).  

 

In the automobile producer, it is nearly impossible for managers to observe direct energy-saving behavior 

of every organization member. The gatekeeper answers to look at normalized energy consumption data. 

He states that this is also what the ISO 50001 advices. Interesting potential deliver measures of perceived 

organizational readiness on energy savings in comparison to quantified energy savings of normalized 

energy consumption data. When analyzing these measures together, it may be possible to interpret trends 

of energy habits. Habits are hereby defined as long-term behavior features (Ajzen, 1991; Holt et al., 2007; 

Prochaska et al., 2001; Weiner, 2009). Consequently, continual improvement of energy savings may be 

analyzed respectively to energy habits of the automobile producer. Potential relationships between organi-

zational human factors and energy losses are already described in detail by Sola & de Paula Xavier (2007) 

(see chapter 7.2.1.). 
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8. Conclusions 
 

The aim of this thesis is to explain characteristics of energy-saving behavior in the industrial settings of a 

major automobile producer in Central Europe. Some departments of the plant participate in the QUEST 

program, which is an energy management intervention utilized by the external consultant HE Consulting 

s.r.o. Questions of particular interest in this study are therefore related to perceived organizational readi-

ness to engage in energy-saving behavior. Particularly, recommendations concentrate on generalization, 

social diversity, and organizational readiness indicators. Conclusions of the research questions are specifi-

cally addressed in 8.1. and 8.2. Finally, a future prospective is given in 8.3. 

8.1. What are the managers’ perceptions on energy savings at the 

automobile producer? 
 

Perceptions on energy savings at the automobile producer are characterized in two ways, from the man-

agement position and the intervention perspective. The intervention approach focuses on departments A-

E, which belong to the QUEST subgroup, and the ones without QUEST are designated departments F-P. 

Applied constructs to this section are the stages of change, processes of change, and decisional balance 

from the transtheoretical model.  Results of the stages and processes of change present that relatively 

more managers in the QUEST program perceive higher organizational readiness on energy savings than 

other managers in the sample. The positive effect of intervention programs on energy efficiency percep-

tions is observable in other studies as well. Only one study mentions a negative effect of interventions, 

which is however explained by case-specific conditions. In this context, the thesis warns to generalize 

findings of case studies. On the contrary, decisional balance reveals a more neutral approach to the impact 

of energy savings on the own working conditions in both subgroups of the sample. This can mainly be 

explained due to operation priorities. Moreover, DICE factors and the variable attitude deliver specific 

perception characteristics of management positions on energy savings. Integrity and commitment present 

relatively positive perceptions on the effectiveness of energy saving measures. The overall positive feel-

ing is reflected in the results of the attitude variable from the theory of planned behavior. This phenome-

non can be explained by the fact that the automobile producer is a large organization with strong hierar-

chies and great capacities to address energy savings. However, the managers perceive a lack of duration 

and effort on energy savings. Again, operation priorities mainly cause such an effect. Moreover, re-

sistance to change can be partially observed in lower hierarchy levels. This is the case because lower hi-

erarchy levels are the actual executive force of energy-saving programs. 

8.2. What are indicators of organizational readiness to engage in 

energy-saving behavior? 
 

On the whole, the study finds with comparison to existing theory and other case studies that a clear stand-

ard on organizational readiness indicators does not exist. However, organizational readiness indicators 

can be case-specifically adapted to the needs of the automobile producer. In this thesis, the perception 

indicators of the transtheoretical model, the DICE framework, and attitudes from the theory of planned 

behavior are applied. All approaches have in common that they assume that willingness; ability and con-

textual factors may influence perceptions, which in turn impact the actual performed energy-saving be-

havior. Therefore, the actual potential of perceived organizational readiness on energy savings at the au-

tomobile producer lies in the comparison to their quantified energy savings. This is the case because it is 

possible to detect dynamic trends of energy-saving behavior in the long-term, termed as energy habits. 

Detecting trends of energy habits are important potentials for the automobile producer to overcome the 

energy efficiency gap as well as the rebound effect. In practical terms, this can be applied in the frame of 

ISO 50001 or voluntary interventions such as the QUEST program. Especially emphasized is the role of 

managers and external consultants in the automobile producer as facilitators of energy-saving interven-

tions in an incentive manner. This is particularly important for lower hierarchy levels to understand the 

impact of their behavior on the energy performance. 
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8.3. Future prospective 
 

Altogether, the study contributes with suggestions on further research on energy-saving behavior in in-

dustrial management connected to sustainable development. Particularly, recommendations concentrate 

on generalization, social diversity, and organizational readiness indicators.  

 

Results of this thesis can only be interpreted in the frame of this case study. Consequently, the study pro-

vides only a restricted set of reasons why certain perception characteristics related to energy saving occur.  

Other researchers should therefore be cautious in deriving generalizations. Even though randomized sam-

pling is applied to generate perception data on energy savings in industrial management, different aspects 

such as sector, company size, or other demographic variables can limit them.  

 

Another important aspect that future scientists may look at is the impact of social diversity in industrial 

management on energy-saving behavior. This suggestion is connected to the results in this study showing 

the dominance of middle-aged male managers.  

 

Finally, the thesis discovered that a standard for organizational readiness indicators does not exist in the 

current scientific literature. Nevertheless, the potentials of organizational readiness indicators can be seen 

in investigating their relation to quantified energy savings. Long-term trends on energy-saving behavior 

without actually observing every organization member may be derived thereof. The role of the manager 

could furthermore be evaluated concerning their facilitating role on implementing energy interventions. 

On the other hand, the engagement of energy-saving behavior can also be addressed in the frame of the 

ISO 50001 certification process or with voluntary interventions as the QUEST program. Furthermore, 

organizational readiness indicators may be defined in the frame of energy culture in order to better under-

stand the relationship of organizational values and attitudes on energy savings.  
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Appendix A Counting sheet  
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Appendix B Questionnaire  

Please complete this questionnaire and submit it to ___ until ___. Purpose of this questionnaire is to iden-
tify readiness potentials for energy savings. The questionnaire consists of two pages and completion 
takes approximately 10 minutes; the questionnaire is only distributed among the managers and leading 
position employees. All data are handled as anonymous and are used for the purposes of this survey; as 
a matter of fact, anonymity is partially restricted in the case of the energy management team members 
and the senior management. 

PERCEPTION QUESTIONNAIRE OF ENERGY SAVINGS 
IN OUR OPERATIONS (10 –12MIN)  

Occupation 

Number of Hall 
and Department  

Age (in Years) 
              
             to 20           3    31-40             over 50 
             21-30                41-50 

Gender 



          Female                Male 

Section 
       Logistics 
       Maintenance 
       Production 
       Other 

Position                                                              Number of Years at this Position 

Senior Management                                               <1         3-5         >10               

Middle Management                                               1-2        6-10 
Foreman 

         Energy Management Team Member 
         Other 

I am involved in energy-saving measures.  
(Tick only one option) 

No 

Yes, planned in the next 6 months 

Yes, planned within the next 30 days 

Yes, for the past 6 months 

Yes, for longer than 6 months 

Energy-saving reviews occur on a regular basis. 
(Tick only one option) 

Neveriii                     Quarterly 

Annually                 iiiMonthly 

Half yearly                Weekly 

 

Please indicate your attitude towards the energy savings in your hall. (Tick only one option) 

Enthusiasm: I like it and I am actively involved 

Acceptation: I like it and do whatever is expected from me 

Neutrality: I am not interested 

Confusion: I do not understand it 

Frustration: It bothers me 

 
Please identify to which extent the following statements apply. (One cross per statement) 

I have enough time to deliver the expected out-

come related to energy savings.

Energy savings are not part of my work at    

        all 

I do not have enough time for this 

I have partially enough time for this 

I have enough time for this 

I have more than enough time for this 

I have enough knowledge and skills to engage in 
energy-saving measures. 

Not part of my work at all 

I do not have enough knowledge and skills 

I partially miss some knowledge and skills 

I have enough knowledge and skills 

I have more than enough knowledge and           

iiskills 

I understand why I am involved in energy-saving 

measures.

Energy savings do not affect me 

I really do not understand it and I am not  

iiiiiiiiiiwilling to get involved  

I do not quite understand it and and I am not 

iiiiiiiiiireally willing to get involved  

I understand it and I am willing to cooperate  

I understand it and I am eager to cooperate 

The hall management communicates the need of 
saving energy in a plausible and convincing way. 

No communication takes place 

Not much communication takes place 

Partial communication takes place 

Adequate communication takes place 

Clear and convincing communication takes 

iiiplace 
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Please identify from these 20 statements how often they applied for you in the past 6 months.        
(One cross per statement) 

 
Statement (apply for last 6 months) 

 
Never 

 

 
Rarely 

 
Some-
times 

 
Often 

 
Routinely 

I try to behave responsibly when I use 
energy during my work 

     

I observe that our hall conducts ener-
gy-saving measures regularly 

     

My participation on energy-saving 
measures is appreciated in our hall 

     

I practially use information of energy- 
saving benefits given in trainings 

     

I can be personally rewarded if I save 
energy (acknowledgement, benefits) 

     

I notice that our company wants to 
save energy to help the environment 

     

I am personally interested in energy 
savings related to our operations 

     

I feel useful when I am involved in 
energy-saving measures 

     

I notice that energy-saving recom-
mendations are clearly communicated 

     

When energy-saving problems occur I 
can count on the support from others 

     

I recall relevant information from other 
sources about how to save energy 

     

I notice that our company wants to 
save energy to reduce costs 

     

I am willing to actively support our 
company in saving energy 

     

I have enough suited resources to 
save energy 

     

I feel successful when our company 
saves energy. 

     

I talk to others when energy-saving 
problems occur 

     

I practice recent energy-saving rec-
ommendations from our company 

     

I personally care about energy-saving 
issues 

     

I notice that energy saving improve-
ments are clearly communicated 

     

Colleagues can be rewarded to save 
energy (acknowledgement, benefits) 

     

How important are following statements to you related to your engagement in energy-saving measures?  
(One cross per statement in a scale 1-5, with 1= “it is not important to me” and 5= “it is extremely to me”) 

Statement 1 
Not important 

to me  

2 3 4 5 
Extremely 

Important to me 

It could support my work.      

It could demand extra effort from me      

It could support me to reduce stress      

It could prevent me from other work      

It could give me the feeling of success      

It could be too challenging to me      

Additional comments: 
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Appendix C Interview guide  
The interview guide for the semi-structured interview with Arne Springorum of HE Consulting s.r.o. 

(30th March 2017, 10:15-11:48 am) is displayed below. Development criteria for an interview guide are 

the preparation of a proper opening, the formulation of open-ended questions and a final closure (Turner 

III, 2010). These points are applied in the following: 

 

Semi-structured interview with Arne Springorum, CEO of  HE Consulting s.r.o.  

related to the topic “Energy-saving behavior in industrial management” 

1. Opening 

A) Choose a quite location. 

B) Explain the purpose and format of the interview;  

indicate approximate interview length.  

C) Clarify confidentiality.  

D) Share contact details.  

E) Ask for questions. 

2. Interview questions  

(follow-up questions 

depending on the situa-

tion) 

A) Why does HE Consulting s.r.o. acknowledge human behavior for indus-

trial energy savings in the QUEST program?  

B) Since when and how has QUEST been implemented at the automobile 

producer so far (examples)?  

C) Which results did the QUEST program achieve so far at the automobile 

producer concerning energy savings and people engagement? 

3. Final closure 

 

Express appreciation and clarify next communication steps. 
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Appendix D Code book 

 
Questionnaire item (Q)  Variable 

Q1 Department Department number 

Q2 Department Hall number 

Q3 Department number Department number 

Q4 Age (in Years) Age (in Years) 

Q5 Gender Gender 

Q6 Section Section 

Q7 Position Position 

Q8 Number of Years at this position Number of Years at this Position 

Q9 Stages of Change Stages of Change: I am involved in energy-saving measures.  

Q10 Duration Duration: Energy-saving reviews occur on a regular basis. 

Q11 Attitude 

Attitude: Please indicate your attitude towards the energy sav-

ings in your hall.  

Q12 Effort 

Effort: I have enough time to deliver the expected outcome 

related to energy savings. 

Q13 Integrity 

Integrity: I have enough knowledge and skills to engage in en-

ergy-saving measures. 

Q14 Local Commitment 

Local Commitment: I understand why I am involved in energy 

saving-measures. 

Q15 Management Commitment 

Management Commitment: The hall management communi-

cates the need of saving energy in a plausible and convincing 

way. 

Processes of change (Q16-Q35) 

Processes of Change: Please identify from these 20 statements 

how often they applied for you in the past 6 months.        

Q16 Counter Conditioning 

Counter Conditioning: I try to behave responsibly when I use 

energy during my work. 

Q17 Self Liberation 

Self Liberation: I observe that our hall conducts energy-saving 

measures regularly 

Q18 Social Liberation 

Social Liberation: My participation on energy-savings meas-

urements is appreciated in our hall. 

Q19 Consciousness Raising 

Consciousness Raising: I practically use information of energy- 

saving benefits given in trainings. 

Q20 Reinforcement Management 

Reinforcement Management: I can be personally rewarded if I 

save energy (acknowledgement, benefits) 

Q21 Environmental Re-evaluation 

Environmental Re-evaluation: I notice that our company wants 

to save energy to help the environment 

Q22 Dramatic Relief 

Dramatic Relief:I am personally interested in energy savings 

related to our operations 

Q23 Self Re-evaluation 

Self Re-evaluation: I feel useful when I am involved in energy- 

saving measures 

Q24 Stimulus Control 

Stimulus Control: I notice that energy-saving recommendations 

are clearly communicated 

Q25 Helping Relationships 

Helping Relationships: When energy-saving problems occur I 

can count on the support from others 

Q26 Consciousness Raising 

Consciousness Raising: I recall relevant information from other 

sources about how to save energy 

Q27 Environmental Re-evaluation 

Environmental Re-evaluation: I notice that our company wants 

to save energy to reduce costs 
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Q28 Self Liberation 

Self Liberation: I am willing to actively support our company in 

saving energy 

Q29 Social Liberation  

Social Liberation: I have enough suited resources to save ener-

gy 

Q30 Self Re-evaluation 

Self Re-evaluation: I feel successful when our company saves 

energy 

Q31 Helping Relationships 

Helping Relationships: I talk to others when energy-saving 

problems occur 

Q32 Counter Conditioning 

Counter Conditioning: I practice recent energy-saving recom-

mendations from our company 

Q33 Dramatic Relief Dramatic Relief: I personally care about energy-saving issues 

Q34 Stimulus Control 

Stimulus Control: I notice that energy-saving improvements are 

clearly communicated 

Q35 Reinforcement Management 

Reinforcement Management: Colleagues can be rewarded to 

save energy (acknowledgement, benefits) 

Decisional balance (Q36-Q41) 

Decisional Balance: How important are following statements to 

you related to your engagement in energy-saving measures? 

Q36 Pro Pro: It could support my work 

Q37 Con Con: It could demand extra effort from me 

Q38 Pro Pro: It could support me to reduce stress 

Q39 Con Con: It could prevent me from other work 

Q40 Pro Pro: It could give me the feeling of success 

Q41 Con Con: It could be too challenging to me 

Q42 Additional Comments Additional Comments 

 

Processes of change scoring formula: 

 

Process of change score=Counter Conditioning [Q16+Q32]+ Self Liberation [Q17+Q28]+Social Libera-

tion [Q18+Q29]+Consciousness Raising [Q19+Q26]+Reinforcement Management 

[Q20+Q35]+Environmental Re-evaluation [Q21+Q27]+Dramatic Relief [Q22+Q33]+Self Re-evaluation 

[Q23+Q30]+Stimulus Control [Q24+Q34]+Helping Relationships [Q25+Q31] 

 

Decisional balance scoring formula: 

 

Decisional balance score=Pros [Q36+Q38+Q40]-Cons[37+Q39+Q41] 
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Appendix E Statistics 

E.1. Demographics 
Age  

(in Years) Frequency % 

 

Gender Frequency % 

to 20 1 

         

0.2    

 

Female 16 

           

3.2    

21–30 44 

         

8.8    

 

Male 471 

        

94.2    

31–41 182 

      

36.4    

 

Not  

specified 13 

           

2.6    

41–50 184 

      

36.8    

 

Total 500 100 

over 50 83 

      

16.6    

    Not  

specified 6 

         

1.2    

    Total 500 100 

     

  Position 

Total % Section 

Senior 

MGM

T 

Middle 

MGMT Foremen 

Energy 

MGMT Other 

Not 

specified 

Logistics 1 18 50 0 6 2 77 15.4 

Maintenance 2 12 31 9 10 0 64 12.8 

Production 13 61 220 6 23 10 333 66.6 

Other 1 14 0 0 2 0 17 3.4 

Not specified 0 0 5 0 1 3 9 1.8 

Total 17 105 306 15 42 15 500   

% 3.4 21 61.2 3 8.4 3   100 

 

 

  Number of years at this position 

Total % Position <1 1–2 3–5 6– 10 >10 

Not 

specified 

Senior MGMT 4 1 5 2 4 1 17 3.4 

Middle MGMT 14 19 31 23 17 1 105 21 

Foreman 43 35 58 70 95 5 306 61.2 

Energy MGMT 2 0 3 4 6 0 15 3 

Other 7 3 10 13 9 0 42 8.4 

Not specified 4 1 3 1 1 5 15 3 

Total 74 59 110 113 132 12 500   

% 14.8 11.8 22 22.6 26.4 2.4   100 
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E.2.Transtheoretical model 

E.2.1. Stages of change 

  Stages of change 

Total % Department 

No Yes, 

planned 

in the 

next 6 

month 

Yes, 

planned 

within the 

next 30 

days 

Yes, for 

the past 6 

months 

Yes, for 

longer 

than 6 

months 

Not 

specified 

Department A 0 0 0 0 2 0 2 0.4 

Department B 0 0 0 0 2 0 2 0.4 

Department C 1 1 1 6 32 0 41 8.2 

Department D 8 3 4 8 16 1 40 8 

Department E 23 4 1 9 29 1 67 13.4 

Department F 13 0 0 0 7 0 20 4 

Department G 14 2 0 1 18 2 37 7.4 

Department H 9 6 0 2 11 0 28 5.6 

Department I 16 2 2 4 23 1 48 9.6 

Department J 10 0 1 2 5 0 18 3.6 

Department K 1 4 2 0 28 0 35 7 

Department L 8 1 1 0 18 0 28 5.6 

Department M 34 8 3 5 16 0 66 13.2 

Department N 26 1 0 1 5 1 34 6.8 

Department O 0 0 0 0 2 0 2 0.4 

Department P 14 3 1 0 14 0 32 6.4 

Total 177 35 16 38 228 6 500  

% 35.4 7 3.2 7.6 45.6 1.2   100 

 

 

  Stages of change   

Total Subgroup 

No Yes, 

planned in 

the next 6 

month 

Yes, 

planned 

within the 

next 30 

days 

Yes, for 

the past 6 

months 

Yes, for 

longer 

than 6 

months 

Not  

specified 

QUEST  

(Department 

A-E) 

32 

21.1% 

8  

5.3% 

6  

3.9% 

23  

15.1% 

81  

53.3% 

2  

1.3% 

152 

100% 

No QUEST 

(Department 

F-P) 

145 

41.7% 

27  

7.8% 

10  

2.9% 

15  

4.3% 

147  

42.2% 

4 1.1% 348 

100% 
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E.2.2. Processes of change 

  Processes of change scoring ranges 

Total % Median Mode Department 

20–

36 

37–

52 

53–

68 

69–

84 

85–

100 

Not  

specified 

Department A 0 0 0 2 0 0 2 0.4 79 ─ 

Department B 0 0 0 1 1 0 2 0.4 85 ─ 

Department C 0 1 7 23 6 4 41 8.2 75 77 

Department D 1 0 13 18 8 0 40 8 74 77 

Department E 0 7 15 28 13 4 67 13.4 74 77 

Department F 0 0 9 7 3 1 20 4 69 68 

Department G 0 6 17 10 2 2 37 7.4 68 73 

Department H 0 1 17 10 0 0 28 5.6 65 62 

Department I 0 3 13 27 0 5 48 9.6 72 72 

Department J 0 0 4 10 2 2 18 3.6 73 73 

Department K 0 0 6 23 5 1 35 7 76 78 

Department L 0 4 4 12 5 3 28 5.6 79 79 

Department M 1 5 35 22 0 3 66 13.2 64 62 

Department N 0 1 25 6 1 1 34 6.8 57 57 

Department O 0 0 0 2 0 0 2 0.4 79 ─ 

Department P 0 4 13 8 6 1 32 6.4 67 65 

Total 2 32 178 209 52 27 500     

% 0.4 6.4 35.6 41.8 10.4 5.4   100     

 

  Processes of change scoring ranges   

Total Median Mode Subgroup 

20–

36 

37– 

52 

53– 

68 

69– 

84 

85– 

100 

Not 

specified 

QUEST  

(Department A-E) 

1 

0.7% 

8 

5.3% 

35 

23% 

72 

47.4% 

28 

18.4% 

8  

5.3% 

152 

100% 

72 74 

No QUEST  

(Department F-P) 

1 

0.3% 

24 

6.9% 

143 

41.1% 

137 

39.4% 

24 

6.9% 

19  

5.5% 

348 

100% 

70 68 
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E.2.3. Decisional balance 

  Decisional balance scoring ranges 

Total % Median Mode Department 

(-14)–

(-8) 

(-7)–

(-1) 

0 1– 

7 

8–

14 

Not specified 

Department A 0 0 1 1 0 0 2 0.4 2 ─ 

Department B 0 2 0 0 0 0 2 0.4 -2 ─ 

Department C 0 9 9 21 0 2 41 8.2 1 0 

Department D 0 15 9 14 1 1 40 8 0 0 

Department E 0 28 18 18 0 3 67 13.4 0 0 

Department F 0 8 5 7 0 0 20 4 0 0 

Department G 0 17 6 13 0 1 37 7.4 0 0 

Department H 0 13 4 10 0 1 28 5.6 0 1 

Department I 2 22 9 13 0 2 48 9.6 -1 0 

Department J 0 1 2 14 0 1 18 3.6 2 1 

Department K 0 8 13 13 0 1 35 7 0 0 

Department L 0 10 6 10 1 1 28 5.6 0 0 

Department M 0 22 24 19 0 1 66 13.2 0 0 

Department N 0 10 14 10 0 0 34 6.8 0 0 

Department O 0 2 0 0 0 0 2 0.4 -1 ─ 

Department P 0 16 4 10 1 1 32 6.4 -1 -1 

Total 2 183 124 173 3 15 500      

% 0.4 36.6 24.8 34.6 0.6 3   100     

 

  Decisional Balance Scoring Ranges   

Total Median Mode Subgroup 

(-14) 

–(-8) 

(-7)– 

(-1) 

0 1– 

7 

8– 

14 

Not 

specified 

QUEST  

(Department A-E) 

0 54 

35.5% 

37 

24.3% 

54 

35.5% 

1 

0.7% 

6  

3.9% 

152 

100% 

0 0 

No QUEST  

(Department F-P) 

2 

0.6% 

129 

37.1% 

87  

25% 

119 

34.2% 

2 

0.6% 

9  

2.6% 

348 

100% 

0 0 
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E.3. Attitudes 

  Attitude  

Total Position 

Enthusiasm: 

I like it and I 

am actively 

involved 

Acceptance: 

I like it and 

do whatever 

is expected 

from me 

Neutrality: 

I am not 

interested 

Confusion: 

I do not 

understand 

it 

Frustration: 

It bothers 

me 

Not  

specified 

Senior 

MGMT 

10  

58.8% 

6  

35.3% 

0 1  

5.9% 

0 0 17 

100% 

Middle 

MGMT 

31  

29.5% 

69  

65.7% 

2  

1.9% 

2  

1.9% 

0 1  

1% 

105 

100% 

Foremen 49  

16 

224  

73.2% 

22  

7.2% 

6  

2% 

2  

0.7% 

3  

1% 

306 

100% 

Energy 

MGMT 

8  

53.3% 

7  

46.7% 

0 0 0 0 15 

100% 

Other 11  

26.2% 

29  

69% 

2  

4.8% 

0 0 0 42 

100% 

Not  

specified 

2  

13.3% 

12  

80% 

1  

6.7% 

0 0 0 15 

100% 

Total 111 347 27 9 2 4 500 

% 22.2 69.4 5.4 1.8 0.4 0.8 100 

 

E.4. DICE framework 

E.4.1. Duration 

  Duration 

Total Position 

Never Annually Half-

yearly 

Quarterly Monthly Weekly Not  

specified  

Senior 

MGMT 

 0 0 0  1 

5.9%  

 13 

76.5%  

 3 

17.6%  

0 17 

100% 

Middle 

MGMT 

 15 

14.3%  

 12 

11.4%  

 2  

1.9%  

 25  

23.8%  

42  

40% 

 7  

6.7%  

 2  

1.9% 

105 

100% 

Foremen  110 

35.9%  

 49  

16%  

 22 

7.2%  

 21 

6.9%  

 69 

22.5%  

 26 

8.5%  

 9  

2.9%  

306 

100% 

Energy 

MGMT 

 2  

13.3%  

 1  

6.7% 

0 0  8  

53.3%  

 4 

26.7%  

0 15 

100% 

Other  15 

35.7%  

 6  

14.3%  

 2  

4.8%  

 2  

4.8% 

 8  

19%  

 4  

9.5%  

 5  

11.9%  

42 

100% 

Not  

specified 

 3  

20%  

 2  

13.3%  

 1  

6.7%  

 3  

20%  

 5  

33.3%  

 1  

6.7%  

0 15 

100% 

Total 145 70 27 52 145 45 16 500 

% 29 14 5.4 10.4 29 9 3.2 100 
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E.4.2. Integrity 

  Integrity 

Total Position 

Not part 

of my 

work at 

all 

I do not have 

enough 

knowledge 

and skills 

I partially 

miss some 

knowledge 

and skills 

I have 

enough 

knowledge 

and skills 

I have more 

than enough 

knowledge and 

skills 

Not 

specified 

Senior 

MGMT 

0 0 0 12  

70.6% 

5  

29.4% 

0 17 

100% 

Middle 

MGMT 

4  

3.8% 

8  

7.6% 

38  

36.2%) 

43  

41% 

10  

9.5% 

2  

1.9% 

105 

100% 

Foremen 10  

3.3% 

34  

11.1% 

88  

28.8% 

160  

52.3% 

13  

4.2% 

1  

0.3% 

306 

100% 

Energy 

MGMT 

0 0 2  

13.3% 

11  

73.3% 

2  

13.3% 

0 15 

100% 

Other 5  

11.9% 

4  

9.5% 

10  

23.8% 

22  

52.4% 

1  

2.4% 

0 42 

100% 

Not  

specified 

0 2  

13.3% 

6  

40% 

6  

40% 

1  

6.7% 

0 15 

100% 

Total 19 48 144 254 32 3 500 

% 3.8 9.6 28.8 50.8 6.4 0.6 100 

 

E.4.3. Management commitment 

  Management commitment 

Total 

Posi-

tion 

No commu-

nication 

takes place 

Not much 

communica-

tion takes 

place 

Partial com-

munication 

takes place 

Adequate 

communica-

tion takes 

place 

Clear and 

convincing 

communica-

tion takes 

place 

Not 

speci-

fied  

Senior 

MGMT 

0 1  

5.9% 

2  

11.8% 

6  

35.3% 

7  

41.2% 

1  

5.9% 

17 

100

% 

Middle 

MGMT 

2  

1.9% 

13  

12.4% 

16  

15.2% 

44  

41.9% 

28  

26.7% 

2  

1.9% 

105 

100

% 

Fore-

men 

13  

4.2% 

59  

19.3% 

58  

19% 

133  

43.5% 

42  

13.7% 

1  

0.3% 

306 

100

% 

Energy 

MGMT 

1  

6.7% 

2  

13.3% 

0 9  

60% 

3  

20% 

0 15 

100

% 

Other 6  

14.3% 

3  

7.1% 

4  

9.5% 

24  

57.1% 

5  

11.9% 

0 42 

100

% 

Not 

speci-

fied 

1  

6.7% 

1  

6.7% 

2  

13.3% 

7  

46.7% 

4  

26.7% 

0 15 

100

% 

Total 23 79 82 223 89 4 500 

% 4.6 15.8 16.4 44.6 17.8 0.8 100 
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E.4.4. Local-level commitment 

  Local-level commitment 

Total Position 

Energy 

savings 

do not 

affect 

me 

I really do 

not under-

stand it and 

I am not 

willing to 

get involved 

I do not quite 

understand it 

and I am not 

really willing 

to get in-

volved  

I under-

stand it and 

I am will-

ing to co-

operate 

I under-

stand it and 

I am eager 

to cooper-

ate 

Not 

specified 

Senior 

MGMT 

0 0 0 11  

64.7% 

6  

35.3% 

0 17 

100% 

Middle 

MGMT 

0 0 2  

1.9% 

92  

87.6% 

9  

8.6% 

2  

1.9% 

105 

100% 

Foremen 6  

2% 

4  

1.3% 

19  

6.2% 

257  

84%) 

18  

5.9% 

2  

0.7% 

306  

100% 

Energy 

MGMT 

0 0 0 14  

93.3% 

1  

6.7% 

0 15 

100% 

Other 1 

2.4% 

0 0 38  

90.5% 

3  

7.1% 

0 42 

100% 

Not  

specified 

0 0 0 14  

93% 

1  

7% 

0 15 

100% 

Total 7 4 21 426 38 4 500 

% 1.4 0.8 4.2 85.2 7.6 0.8 100 

 

E.4.5. Effort 

  Effort 

Total Position 

Energy 

savings are 

not part of 

my work at 

all 

I do not 

have 

enough 

time for 

this 

I have partially 

enough time 

for this 

I have 

enough 

time for 

this 

I have 

more than 

enough 

time for 

this 

Not 

specified 

Senior 

MGMT 

0 2  

11.8% 

10  

58.8% 

5  

29.4% 

0 0 17 

100% 

Middle 

MGMT 

5  

4.8% 

14  

13.3% 

63  

60% 

19  

18.1% 

2  

1.9% 

2  

1.9% 

105 

100% 

Foremen 19  

6.2% 

49  

16% 

140  

45.8% 

94  

30.7% 

0 4  

1.3% 

306 

100% 

Energy 

MGMT 

0 2  

13.3% 

7  

46.7% 

5  

33.3% 

0 1  

6.7% 

15 

100% 

Other 8  

19% 

8  

19% 

12  

28.6% 

11 26.2% 0 3  

7.1% 

42 

100% 

Not  

specified 

1  

6.7% 

2  

13.3% 

9  

60% 

3  

20% 

0 0 15 

100% 

Total 33 77 241 137 2 10 500 

% 6.6 15.4 48.2 27.4 0.4 2 100 
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