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Abstract 
This field study examined whether the effects of loss aversion exists at a manufacturing plant 
while providing machine operators feedback about their performance. It also investigates if 
nudging in form of feedback can affect the machine operator’s levels of performance and 
motivation. The field study consisted of a field observation and a motivational survey. 

During the field observation, the machine operators were subject to feedback framed as either 
a win or a loss. It showed that feedback contributed to an increased performance level among 
all machine operators receiving feedback. However, the machine operators subjected to 
feedback framed as a loss outperformed the machine operators subjected to feedback framed 
as a win. It supports the assumption that the effects of loss aversion exist within the 
manufacturing industry.  

A survey was handed out to the machine operators before and during the field observation 
measuring the hygiene and motivational factors according to Herzberg's two-factor theory. 
The result showed that the machine operators' overall motivation level increased, especially 
concerning the motivational factors. However, the increase in motivation was not statistically 
significant, and therefore a conclusion regarding that feedback contributes to an increased 
motivation level can not be done. 

This method can easily be adapted and used by other manufacturing firms. 

 
Keywords: Behavioral Economics, Loss aversion, Nudging, Feedback, Framing 
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Sammanfattning 
I denna fältstudie undersöks om effekter av förlustaversion finns på en 
tillverkningsanläggning när maskinoperatörerna ges återkoppling angående dess prestanda. 
Det undersöks också ifall nudging i form av återkoppling kan påverka maskinoperatörernas 
prestations- och motivationsnivå. Fältstudien bestod av en fältobservation och en 
motivationsundersökning. 

Under fältobservationen var maskinoperatörerna utsatta för återkoppling inramad som 
antingen en vinst eller en förlust. Resultatet visade på att återkoppling bidrog till en ökad 
prestationsnivå bland maskinoperatörerna som fick återkoppling. Resultatet påvisade 
dessutom att de maskinoperatörer som fick sin återkoppling inramad som en förlust presterade 
bättre gentemot de maskinoperatörer som fick sin återkoppling inramad som en vinst. Därav 
stöder resultatet antagandet om att det förekommer effekter av förlustaversion inom 
tillverkningsindustrin. 

En enkätundersökning som mäter hygien- och motivationsfaktorer enligt Herzbergs 
tvåfaktorsteori har genomförts bland maskinoperatörerna före och under fältobservationen. 
Resultatet påvisar att maskinoperatörernas generella motivationsnivå har ökat, speciellt de 
faktorer som berör motivationsfaktorerna. Den motivationsökning som har skett är dock inte 
statistiskt signifikant vilket innebär att det inte går att dra en slutsats om att återkoppling 
bidrar till en ökad motivationsnivå. 

Denna metod kan lätt anpassas och användas till andra produktionsföretag. 
 
Nyckelord: Beteendeekonomi, Förlustaversion, Nudging, Återkoppling, Inramning 

  



   iii 

Preface 
This is a master thesis in Master of Science in industrial engineering and management at 
Blekinge Institute of Technology in Karlskrona, Sweden. The study was conducted during the 
spring semester of 2018 at Tarkett AB in Ronneby, Sweden.  

During the study, several people have supported us in different ways. The majority of the 
study has been carried out at Tarkett, and we would therefore like to thank all the MOs and 
line supervisors for giving us insights and knowledge about the floor manufacturing. We want 
to thank our supervisor at Tarkett, Nicklas Hall, for providing us valuable insights into the 
industry and other information that was needed during the study. We would also like to thank 
our supervisor at BTH, Martin Svensson, for giving us valuable advice and help with the 
theory about nudging. Finally, we would like to give our most humble thanks to Johanna 
Persson for the insightful lunches we have shared at Tarkett.   



   iv 

Nomenclature 
 
List of abbreviations 
 
AMS  Average Machine Speed  
CMS  Current Machine Speed 
ERP  Enterprise Resource Planning 
KPI   Key Performance Indicator 
KRI  Key Result Indicators 
m2  Square meter 
ML  Motivation level 
MLQ-5X  Multi Factor Leadership Questionnaire 
MO  Machine operators 
pi  Performance index 
TMS  Target Machine Speed 

 
 
   
   

  



   v 

Table of content 
1 Introduction ......................................................................................................................... 1 

1.1 Introductions ................................................................................................................ 1 

1.2 Objectives .................................................................................................................... 3 

1.3 Delimitations ............................................................................................................... 3 

1.4 Study context ............................................................................................................... 3 

2 Theory ................................................................................................................................. 4 

2.1 Key performance indicators ......................................................................................... 4 

2.1.1 Balanced Scorecard .............................................................................................. 4 

2.1.2 KPI as motivation ................................................................................................. 5 

2.2 The human motivation ................................................................................................. 5 

2.2.1 Maslow’s hierarchy of needs ................................................................................ 5 

2.2.2 Herzberg's two-factor theory ................................................................................ 7 

2.2.3 Intrinsic and extrinsic motivation ......................................................................... 8 

2.3 The human behavior .................................................................................................... 9 

2.3.1 Prospect theory ..................................................................................................... 9 

2.3.2 Loss Aversion ..................................................................................................... 11 

2.3.3 The theory of planned behavior.......................................................................... 12 

2.4 Nudging ..................................................................................................................... 13 

2.4.1 Libertarian Paternalism & Choice Architecture ................................................. 13 

2.4.2 Human decision making: The fast and slow system .......................................... 13 

2.4.3 Expected utility theory ....................................................................................... 14 

2.4.4 The Nudging Theory .......................................................................................... 14 

2.5 Hypotheses ................................................................................................................. 19 

3 Method .............................................................................................................................. 21 

3.1 Research Design ........................................................................................................ 21 

3.2 Field observation ....................................................................................................... 21 

3.2.1 Sampling ............................................................................................................. 22 

3.2.2 Materials ............................................................................................................. 22 

3.2.3 Operationalization of variables .......................................................................... 23 

3.2.4 Procedure ............................................................................................................ 24 

3.2.5 Organization of data ........................................................................................... 24 

3.3 Survey ........................................................................................................................ 24 

3.3.1 Sampling ............................................................................................................. 25 

3.3.2 Materials ............................................................................................................. 25 



   vi 

3.3.3 Procedure ............................................................................................................ 26 

3.3.4 Organization of variables ................................................................................... 26 

3.4 Ethical considerations ................................................................................................ 26 

3.5 Analytical methods .................................................................................................... 27 

3.6 Conclusion of the method .......................................................................................... 27 

4 Result ................................................................................................................................ 29 

4.1 Survey result – Response frequencies and missing values ........................................ 29 

4.2 Survey result – Measurement of motivation level ..................................................... 29 

4.3 Field observation – Measurement of the effect of feedback ..................................... 29 

4.4 Field observation – Measurement of the effect of loss aversion ............................... 31 

5 Discussion ......................................................................................................................... 34 

5.1 Survey result – Response frequencies and missing values ........................................ 34 

5.2 Survey result – Measurement of motivation level ..................................................... 34 

5.3 Field observation – Measurement of the effect of feedback ..................................... 36 

5.4 Field observation – Measurement of the effect of loss aversion ............................... 38 

5.5 Further discussion ...................................................................................................... 39 

6 Conclusion ........................................................................................................................ 42 

7 Suggestions for future research ......................................................................................... 43 

References ................................................................................................................................ 44 

Appendix A .............................................................................................................................. 52 

Appendix B .............................................................................................................................. 54 

 
  



   vii 

List of Figures 
Figure 1 Maslow's hierarchy of needs ........................................................................................ 6 

Figure 2 Herzberg's motivational factors ................................................................................... 7 

Figure 3 Intrinsic vs Extrinsic motivation .................................................................................. 9 

Figure 4 Value function ............................................................................................................ 10 

Figure 5 Weighting function .................................................................................................... 11 

Figure 6 Theory of planned behavior ....................................................................................... 12 

Figure 7 Research design overview ......................................................................................... 21 

Figure 8 Visualization of experimental groups ........................................................................ 22 

Figure 9 Performance Index for the different time periods ...................................................... 36 

 

List of Tables 
Table 1 Cronbach's alpha for the various survey indexes and the overall survey index. ......... 26 

Table 2 Motivation level outcome............................................................................................ 29 

Table 3 Performance index (experimental period) ................................................................... 30 

Table 4 Median values (experimental groups receiving feedback) .......................................... 30 

Table 5 Significances between time periods (experimental groups receiving feedback) ........ 30 

Table 6 Descriptives of Baseline 1 ........................................................................................... 31 

Table 7 Descriptives of Baseline 2 ........................................................................................... 31 

Table 8 Descriptives of Baseline 3 ........................................................................................... 31 

Table 9 Descriptives of Experimental Period .......................................................................... 31 

Table 10 Median values (experimental group receiving feedback framed as a win) ............... 32 

Table 11 Significances between time periods (experimental group receiving feedback framed 
as a win) ................................................................................................................................... 32 

Table 12 Median values (experimental group receiving feedback framed as a loss)............... 32 

Table 13 Significances between time periods (experimental group receiving feedback framed 
as a loss) ................................................................................................................................... 33 

 

 



   1 

1 Introduction 
1.1 Introduction 

A prerequisite for companies to survive is to reach set goals. To do so, companies must 
understand what parts of the organization that affects the outcome and to what extent. 
Previously, industries benefited from rational and efficient mass production of standardized 
products. The efficiency of operations was measured primarily by historical key figures such 
as profit and number of manufactured units [1], [2]. The production industry has during the 
most recent centuries focused heavily on making manufacturing more efficient by machine 
and process improvements [1], [3]. It all started with the scientific management theory called 
“Taylorism”, founded by Frederick Winslow Taylor, which focused on specialization and 
centralization [4]. The Taylorism was later applied and developed by Ford Motor Company. 
Ford was among the first manufacturing companies in the world to use assembly lines which 
drastically reduced their lead times [5]. The assembly line has later influenced the creation of 
several production philosophies such as Lean, Six Sigma, and World Class Manufacturing, 
which purpose is to ease the production of a wide product range by making processes more 
adjustable for changes [6]. 

Economists have during a long time advocated that investments in physical capital are 
needed. However, it has changed because of the higher level of automatization and the 
increasing demand for skillful employees. Investments in human capital are therefore 
becoming more important [3], [7], [8]. Human capital includes several factors like 
personality, abilities, skills, and knowledge. The factors are important for economic value 
because it enables employees to work [9]. As a consequence, researchers have started to 
investigate whether investments in human capital are profitable or not (e.g. [10]–[12]). So far, 
the research concerning this subject has shown that human capital brings fundamental 
improvements in firms’ business model, and especially in the decision making process [13]. 
Also, investments in human capital are shown to be an important factor for firms' economic 
growth [8]. 

In the lean philosophy, organizations started to focus more on their employees. The lean 
philosophy consists of 14 principles where principle nine says: Develop leaders who 
understand the work, live after the company’s philosophy, and teach it to others. In addition, 
principle ten says: Develop outstanding people that follow the company’s philosophy [1]. The 
philosophy has extended the focus on standardization to make production processes more 
effective and adjustable for a wide product range. Along with the industrial change, previous 
performance measurement methods have played out their role. New ways have therefore been 
introduced to measure companies’ performance in a more accurate way [14]. The Balanced 
Scorecard was introduced as a tool to measure performance on operational processes and their 
connection to the company’s strategic goals. The new way of measuring performance at 
different levels in the organization gave awareness of which processes humans have a direct 
impact on, and the importance of humans’ daily work for the company's success was now 
realized [15]. 

It is considered that human capital is a central aspect of generating productivity growth [16], 
[17]. It is also identified that several aspects are affecting the employees' impact on the 
productivity, such as working skill, personality, traits, motivation and management [18], [19]. 
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Managers have normally used monetary drivers (e.g. bonuses) to motivate employees to 
perform better and reach set goals [20], but there is research indicating that drivers regarding 
feedback and recognition are more efficient to make employees work more productive [21]. It 
is further shown that employees who understand the importance of their work become more 
motivated and will therefore perform better [22], [23]. However, employees usually struggle 
to understand how their individual performance will affect the company’s strategic goals, 
which is an additional reason for why employees have a lack of spur to embrace a productive 
behavior for maximizing the organization’s profitability [24]. Humans are also in need of 
support to make better decisions for themselves and the society [25]. At a manufacturing plant 
it means that the employees need support to make decisions which are favorable for both the 
company and themselves. Favorable decisions for the company are decisions that lead to 
higher profitability and since firms with higher profitability tend to have higher salaries, the 
decisions will be favorable for the MOs as well [26]. In fact, humans normally want to make 
these desired choices but do not fulfill their good intensions due to various reasons [27]. 
There are several effective ways to close the gap between a human’s intension to act and to 
complete the action. One of them is to provide fast feedback which is easy to understand. 
Therefore, fast feedback can be added to the environment at a manufacturing plant to make it 
easier for MOs to make desirable choices and harder to make undesirable choices. The 
process of implementing this kind of tool in order to change a human’s behavior is called 
nudging [28]. 

Nudging is a proven successful way of influencing and supporting people to make better 
decisions. The goal of nudging is to change the choice architecture in the environment where 
people make decisions and thereby steer them to make specific decisions without significantly 
altering their economic incentives or banning any possible choice. The concept was coined by 
Thaler and Sunstein in their book “Nudge” [29]. Nudging has earlier been used successfully 
in various environments (e.g. promoting sustainable food, green electricity, and reduced fuel 
consumption [30]–[32]), but studies about the effects of nudging at a manufacturing plant are 
still few. In one study, nudging was successfully applied at a manufacturing plant in China 
where the operators’ productivity was increased by an implementation of the nudging tool 
called framing. The result indicates that nudging can have a positive effect on the 
productivity, which justifies nudging as a relevant theoretical framework to apply in a 
manufacturing environment [33]. Studies about how nudging can be applied in manufacturing 
context are still few and due to previous argumentation, it is of interest to perform a field 
study at a manufacturing plant, in this case Tarkett AB in Ronneby. 

The employees’ understanding of how their performance affects the company’s strategic goals 
are usually low. It is motivated to investigate whether nudging employees by providing 
feedback about how their performance affects the company's strategic goals can increase their 
level of motivation and performance. The feedback will be framed both as a loss and a win 
from a company point of view in order to test if the concept of loss aversion exists at 
manufacturing plants. The theory of loss aversion is originally grounded on the human’s 
tendency to favor avoiding individual losses to obtain an equivalent gain. But, in this study it 
will be investigated if the effects exist when the gains and losses are framed from a company 
perspective (i.e. a non-personal perspective). 

Even though the feedback will visualize wins or losses from a company perspective, MOs are 
solely responsible for their working station and to what extent they reach success. Grant 
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mentions in his research that people perceive their work has greater impact when working for 
minimizing organizational loss than when their work create gains for the organization, which 
is consistent to loss aversion [34]. In addition, there are research regarding individuals’ 
experience of their performance showing that there is a greater dissatisfaction among 
individuals when performing below expectations than the satisfaction of a corresponding 
performance above expectations [35]. These are examples of indications of loss aversion and 
it might therefore be possible for MOs to be emotionally affected by how their performance is 
affecting the company financially. 

The performance will be measured by how well the MOs manage to reach set goals 
concerning the machine speed. The nudging tools that will be used are framing and feedback 
of information. This study expects to make the MOs more aware of how their adjustments of 
the machine speed affect the company’s strategic goals and thereby steer the MOs to both 
increase the speed of the machines as well as increase their level of motivation.  

1.2 Objectives 
This field study will be conducted at a large manufacturing company located in Sweden. The 
purpose of this field study is to test if the effects of loss aversion exist at a manufacturing 
plant when providing feedback about the MOs’ performance. Also, the purpose is to study 
whether nudging in form of feedback can affect the MOs' level of motivation and 
performance.  

The study will add knowledge of how companies within the manufacturing industry should 
frame feedback to affect employees’ motivation and performance. With this complementing 
research regarding the effects of nudging in form of feedback, companies will have better 
support for making decisions of how to enhance their employees’ motivation and 
performance, which will contribute to cost optimization and higher employee satisfaction.  

1.3 Delimitations 
Several Key Performance Indicators (KPI) are indicating how well a company is performing, 
but for this study, the focus will only be on the machine speed. There are multiple machines at 
the manufacturing site producing semi-finished and finished material. During this field study, 
MOs’ performance will be measured on three finished material machines. The performance 
indicator will be the ratio between the average machine speed (AMS) and the target machine 
speed (TMS). All MOs with direct impact on the machine speed will be part of the study, and 
there are no considerations taken about MOs' personal factors that may affect their 
performance (e.g. working experience or daily mood). Also, external circumstances such as 
machine condition will not be considered. The study will only investigate the impact of 
feedback on performance and motivation. 

1.4 Study context 
This study was conducted at Tarkett AB in Ronneby, Sweden. Tarkett is a multinational 
company developing and producing surface solutions for several market segments. Tarkett 
AB has about 500 employees and an annual production of 30 million square meters of floor 
[36]. The Tarkett plant located in Ronneby belongs to the process industry segment and 
produces homogenous plastic floors. The floor manufacturing process is highly automated, 
and process improvements have so far focused mostly on physical assets rather than human 
behavior, which makes it a good case for this field study.   
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2 Theory 
2.1 Key performance indicators 

Companies have since the industrial revolution during the late 19th century used KPIs as a 
measurement of the industry’s performance and an indicator if the goals are met. During the 
first half of the 20th century, industries benefitted from having rational processes and mass 
production. The performance was primarily measured by strategic indicators such as profit, 
revenue or material costs [1], [37]. Financial strategic measurements were adequate in an 
industry dominated by tangible assets because it was easy to capture the expenses linked to 
the tangible assets. When the industry sector became more competitive, industries that 
previously had been successful because of investments in tangible assets like machines, 
facilities, or equipment, had lost their competitive advantage [38]. At the end of the 20th 
century, tangible assets were no longer the dominated source for the competitive advantage 
and represented less than 20 percent of the companies’ market value. In 1982, it represented 
62 percent [39]. Intangible assets, such as business methodologies, goodwill, patents or 
trademarks has become the competitive advantage and representing the major part of the 
company’s market value. To only measure performance on strategic level had therefore 
played out its role and companies had to start measuring its performance in more detail and 
also on tactical and operative level within the organization [14]. 

David Parmenter defines KPIs as [40, p.3]:  “KPIs represent a set of measures focusing on the 
aspects of organizational performance that are the most critical for the current and future 
success of the organization.” Parmenter further describes KPIs as nonfinancial measures with 
a significant impact measured on a frequent basis. The description of KPIs by Parmenter 
indicates that strategic measures used, such as profit or revenue, are not KPIs, they are Key 
Result Indicators (KRI). The idea that financial measurements on strategic level are no longer 
useful for indicating how well a company achieves its strategy or goals gave rise to the tool 
Balanced Scorecard [38].  

The purpose of KPIs is to learn how company processes are connected to each other, to find 
and understand their relationships, and to steer the organization towards future success [41]. 
The searching for relationships between KPIs is the reason why the Balanced Scorecard are 
referred to a learning steering tool. The Balanced Scorecard was developed due to the 
industrial change where strategic financial measures had played out their role because of the 
rising importance of intangible assets which are hard to measure. The knowledge about 
strategic financial measures not being accurate for describing the importance gave also rise to 
investigate how internal operative processes within an organization are affecting the 
company’s strategy. By measuring the performance of operative processes more accurately, 
organizations can understand which factors there are and their impact on the strategic goals. 
Operative processes are better than strategic financial measures in indicating how the 
organization is following the set goals because they are easier to measure frequently [38]–
[41]. 

2.1.1 Balanced Scorecard 
The Balanced Scorecard enabled managers to expand their business objectives beyond the 
strategic financial measures to look at how they must enhance internal processes and make 
investments in people and procedures for an improvement in performance. The scorecard has 
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four perspectives: financial, customer, internal business processes, and learning and growth. 
The perspectives provide a balanced overview of the operations’ performance and what the 
performance drivers are. The perspectives are described by Kaplan and Norton below [14], 
[15].  

The financial perspective is important since it provides the current status of the company and 
measures the outcome of decisions made with respect to the set strategy. However, the 
information is based on the past, and it lacks information about current effort done to reach 
the strategic goals. It provides only information about how the organization has performed as 
one unit but not how the separate business units are performing.  

Internal processes measure mainly how well the internal processes are performing with 
respect to the strategic objectives. It reveals current performance and initiates innovation 
processes of how goals can be met and what can be done to do so. 

In the customer perspective, a company's customer and market segments are identified, and its 
performance in each segment is measured. The perspective includes generic measurements 
such as customer profitability, customer satisfaction, and market share. Those indicate how 
well the company is performing in its customer processes. 

The last perspective, called learning and growth, focuses on developing the infrastructure 
needed for generating long-term growth and achieving set goals. Learning and growth are 
based on three sources: organizational procedure, systems, and people. Financial, customer 
and internal process perspectives of the Balanced Scorecard do normally have gaps between 
people, systems and organizational procedures. Companies have to invest in the education of 
employees, enhance information systems and improve procedures to be able closing the gaps. 
By doing so, it will generate growth.  

2.1.2 KPI as motivation 
When operative processes started to be measured and linked to the strategic goals, companies 
also started to use KPIs as a motivation tool [41]. A set goal of a KPI is easy to communicate 
to employees and easy to measure if it is reached or not. KPIs can be divided into several 
applications where learning KPIs and rewarding KPIs are two of them with motivational 
character. The purpose of learning KPIs is to give the user of the KPI an indication of how 
various parameters are related to each other. It will provide the MOs with information 
regarding how well their current performance is satisfying the KPI goals, which will steer the 
organization towards the right direction. Rewarding KPIs are used as an incentive for later 
rewards (e.g. bonuses) and should therefore be hard to manipulate. That is, employees should 
not be able to manipulate the KPIs for their benefit. However, even if monetary rewards are 
common some researchers claim that non-monetary rewards are more efficient [42]. For 
motivation purpose, rewarding KPIs are especially used, and the purpose is to get MOs to 
work more productive [15], [40], [41]. 
 
2.2 The human motivation 
2.2.1 Maslow’s hierarchy of needs 
In 1934 Abraham Maslow proposed a theory of the human motivations named to Maslow’s 
hierarchy of needs. The theory is designed as a pyramid consisting of essential human needs, 
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categorized and ordered into five levels, with the most fundamental need at the bottom, see 
Figure 1. According to Maslow, a human must satisfy the needs in level one in order to be 
able to feel the needs in the second level. Therefore, it is impossible to feel any needs from a 
level above an unsatisfied level [43]. 
 

 
Figure 1 Maslow's hierarchy of needs 

Source: Adapted from [43] 

The five steps in the Maslow’s hierarchy of needs are [43]; 
 
Physiological needs – These are the human's most essential needs, which they need to satisfy 
to stay alive. This is the first level of the pyramid and consists of needs like breathing, sleep, 
water, and food.  
The safety needs – The second level consists of needs connected to safety and protection. It 
refers to the human's need to avoid circumstances such as war, violence, and economic crisis.  
The love needs – The third level from the bottom refers to the human’s need of belongingness. 
That is, human beings have a need to establish meaningful relationships and to be accepted in 
various social groups. These relationships can be established in smaller groups such as with a 
partner or a family, but also in larger groups such as colleagues at work.  
The esteem needs – The fourth level is presenting the needs a human have in form of 
appreciation, importance, respect, recognition, etcetera. That is, humans need a certain level 
of self-esteem and recognition from other humans. 
The need for self-actualization – The need for self-actualization appears if all other needs are 
satisfied. This refers to the human’s need of reaching the maximum level of its potential. 
Maslow describes it like: “What a man can be, he must be” [43, p.382]. 
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2.2.2 Herzberg's two-factor theory 
In the 1960's, the phycologist Frederick Herzberg developed the two-factor theory which 
concerns the human's working motivation, see Figure 2. Herzberg claims that the work 
motivation is divided into two motivational factors; Hygiene factors and Motivators [44].  

The hygiene factors concern an individual's most essential survival needs [45]. These factors 
do only refer to the working tasks' surrounding conditions. That is, they are not directly 
connected to the individual's job. Hygiene factors could for instance be salary or a reward 
system [46], [47]. When these factors are not satisfied, it can bring dissatisfaction. However, 
when these factors are satisfied, they do not motivate or bring any satisfaction to individuals.  
Therefore, fulfillment of these factors is fundamental to prevent an unmotivated and 
dissatisfied working force [45], [46], [48]. As an example, if a salary is paid too late, the 
employees will be unsatisfied. However, if the salary is paid in time, it will not affect the 
employees' satisfaction.  

The motivators are in contrast to the hygiene factors only focusing on the factors connected to 
the working task itself. Examples of these factors are achievements, recognition, 
responsibility, and promotion. According to Herzberg, these factors refer to the human's 
growth needs of reaching its maximal potential and becoming everything it is capable of. 
When the motivators are satisfied, it will motivate the individual [45], [46]. The only way to 
increase motivation or job satisfaction is to give individuals an opportunity to take steps 
forward at their working place (e.g. opportunity to get more responsibility) [49]. But, unlike 
the hygiene factors, unsatisfied motivators do not bring any dissatisfaction. It may only cause 
a lower level of satisfaction [45], [46], [48]. As an example, recognition from a manager will 
most likely increase an employee's satisfaction level because the person feels needed and 
important. 

 
Figure 2 Herzberg's motivational factors 

Source: Adapted from [48] 
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Depending on the individual's satisfaction level for the two motivational factors, one of the 
following four scenarios will appear [50]; 

• High motivation + High Hygiene, this is the best possible situation where employees 
have few complaints and are highly motivated. 

• High motivation + Low Hygiene, in this situation the employees have several 
complains but are still highly motivated. The working condition and salaries are most 
likely bad, but employees feel their working tasks are challenging and exciting.  

• Low motivation + High Hygiene, in this situation the employees are satisfied with the 
working conditions and have few complains, but they lack motivation. The employees 
work in order to receive their paycheck. 

• Low motivation + Low Hygiene, this is the worst situation since the employees feel 
unmotivated and have several complains about their work tasks.  

2.2.3 Intrinsic and extrinsic motivation  
In short, motivation describes an individual’s willingness to do something. That is, if an 
individual is energized and willing to act in a certain way, he or she is classified as motivated. 
But, if another individual feels no inspiration or impetus to act in the same way, that person is 
classified as unmotivated. 

All humans do feel a different level of motivation for different tasks, but the level of 
motivation is not the only aspect differing between humans. Another aspect that varies from 
human to human is the orientation of the motivation. The orientation concerns the background 
and attitude which give rise to an action [51]. For example, an employee at a manufacturing 
plant could be motivated to perform good of two reasons, whether he wants to get an extra 
bonus which is received when the set goals are reached, or the persons understand the value 
and utility of their work. In the Self-Determination Theory, conducted by Deci and Ryan, they 
distinguish different type of motivation with respect to the different underlying values and 
goal. According to the authors, the most basic way is to distinguish motivation into intrinsic 
motivation and extrinsic motivation, see Figure 3.  
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Figure 3 Intrinsic vs Extrinsic motivation 

Intrinsic motivation refers to an action which is motivated by interest and enjoyability of a 
particular action [51]. In the earlier example, describing the highly motivated employee, a 
person who becomes motivated by understanding the utility and value of the work has a 
prominent level of intrinsic motivation. That means the employee performs the activity since 
he or she for instance find it challenging, enjoyable, or exciting, rather than an attraction of a 
potential reward. 

Extrinsic motivation refers to a person who drives to achieve something because of the 
potential outcome [51]. In the earlier example, if the employee is highly motivated because of 
the potential bonus or reward, that person has a prominent level of extrinsic motivation.  

Today, most of the activities conducted by people are not done because of intrinsic motivation 
[51]. However, it is of importance to influence people to get intrinsic motivation since people 
with that type of motivation perform better and show more interest for the task compared to 
people with a high level of extrinsic motivation [52], [53].  

2.3 The human behavior 
2.3.1 Prospect theory 
The prospect theory is a descriptive theory showing how people’s behavior contradicts the 
normative utility theory. It was coined in 1979 by Daniel Kahneman and Amos Tversky and 
involves psychological aspects which makes it more accurate for describing human decision 
making than utility theories [54]. The theory states that people do not make decisions based 
on the utility of the excepted outcome. Instead, people make decisions based on individual 
heuristics which are simple procedures, methods or rules of thumb. They are applied in cases 
involving any kind of uncertainty where an optimal choice or solution is impossible to find 
[55]. When making decisions under risk, the heuristics help an individual to evaluate if the 
decision will be a gain or a loss.  

The fact that people make decisions based on their heuristics instead of the outcome's 
expected utility makes them irrational. Every decision includes a monetary value (e.g. money) 
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and a psychological value. The relationship between them can be visualized in a value 
function, see Figure 4, which also visualizes how decisions are considered in relation to gains 
or losses [56].  

 

 
Figure 4 Value function 

Source: Adapted from [57] 

The value curve is S-shaped, and the theory states three different essential characteristics that 
have an impact on the value function’s shape and people’s heuristics; reference dependence, 
loss aversion, and diminishing sensitivity. Reference dependence refers to the carriers of value 
being seen as gains or losses relative to an individual reference point. Loss aversion refers to 
people being more affected when differences on a dimension are evaluated as a loss than 
when the same difference is evaluated as a gain. The last characteristic, diminishing 
sensitivity, refers to the decreasing marginal value of both losses and gains as their size 
increases [57]. 

The prospect theory further challenges previous assumptions from the expected utility theory 
concerning that the prospect’s utility is linear in outcome probabilities. Instead, people tend to 
overestimate extreme probabilities which have a significant impact on the decision weight. 
The decision weight is a result of the heuristics and is multiplied by the perceived outcome for 
each probability [58]. How the decision weight differs from the objective probability is 
visualized in Figure 5. 

The theory concerns decision making with respect to decisions affecting the individual’s own 
welfare. It means that individuals have individual losses or gains in mind when making 
decisions [54], [56]. Therefore, the utility function may differ for an individual making a 
decision affecting its company’s welfare since the decision does not directly affect the 
individual on a personal level. It means that employees may not be as loss averse towards 
decisions affecting the company’s welfare as they are to decisions affecting their own welfare. 
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However, Grant has in his previous research shown that the impact an individual’s 
performance has on the surrounding is important for the individual’s working motivation [34]. 
People perceive that their work has greater impact when minimizing organizational losses 
than when their work create gains for the organization. It means that they are more satisfied of 
preventing losses compared to creating gains for their organization, which is consistent to loss 
aversion [35]. Also, when organizations are performing close to a set goal, they appear to be 
risk seeking when performing below the goal and risk averse when performing above the goal 
[35], [59]. This argumentation is in line with prospect theory and especially loss aversion 
which indicates that individuals’ utility function when making decisions affecting their own 
welfare may be similar to their utility function when making decisions affecting their 
company’s welfare. 

 
Figure 5 Weighting function 
Source: Adapted from [54] 

 
2.3.2 Loss Aversion 
The human's reluctance against losses can help to describe both why humans make certain 
choices and the humans' lack of rationality when making decisions under risk. The lure of a 
gain is not nearly enough to compensate for the reluctance of the possible loss [60], which is 
visualized in Figure 4 by the curve having a steeper slope for losses than gains. A similar 
effect of loss aversion is that the revealed loss of utility when losing something is greater than 
the revealed utility of receiving the same thing [57]. Thaler named this effect the endowment 
effect, and it has been shown in research that the seller of an item values it between two to 14 
times higher than the buyer [57], [61], [62]. To what rate certain prospects are valued as a 
gain or loss are dependent on the individual’s preferences. An individual suffering from 
poverty will most likely value an additional amount of money higher than a wealthy person. 
The phenomenon of humans being loss averse has been used successfully in studies of 
employee productivity where employees have been provided with information framed as a 
loss or a gain. Employees who received information framed as a loss performed 1% better 
than the group who received information framed as a gain [33]. 
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2.3.3 The theory of planned behavior 
The theory of planned behavior is developed from the theory of reasoned action, but with an 
additional part focusing on individuals' perceived behavior control. The theory is based upon 
three conceptually independent variables that determine the individual’s intention, see Figure 
6. The first variable is the attitude towards behavior and refers to what grade an individual has 
a favorable attitude towards the behavior. The second variable concerns subjective norms, 
which refers to the revealed social pressure to perform a certain behavior. The third and last 
variable is the level of perceived behavioral control and refers to the revealed simplicity or 
difficulty to perform a certain behavior and are supposed to reflect on previous experiences 
and expected barriers. The three variables do together generate a behavioral intention which 
is an indication of the individual’s ability to perform the behavior. Finally, the individual will 
perform the behavior as a response to a fixed target within a specific situation [63].  

 

 
Figure 6 Theory of planned behavior 

Source: Adapted from [63] 

Ajzen states that a behavior is a consequence of both human’s intentions and its perceptions 
of behavior control because the perceived behavior control mitigates the intentions effect on 
behavior. It means that an individuals’ intentions only imply a behavior when the perceived 
behavior control is strong. However, an individual must have an intention to perform the 
behavior [63]. Fishbein et al. have drawn a similar conclusion where it is stated that if an 
individual has a positive intention to perform the behavior, there are few constraints in the 
environment making it impossible to perform the behavior [64]. Therefore, it is efficient to 
use interventions focusing on providing employees with positive intentions and feelings, to 
influence them towards a more productive behavior. 

An important question for all organizations is why their employees behave in a certain way, 
and how to influence them to adopt a behavior which is profitable for the organization. 
Personal motivation, subjective norms, attitudes, and contextual factors, are all factors playing 
a key role in influencing the employees’ behavior [65]. Therefore, implementing behavioral 
interventions is one way for managers to increase the employees’ motivation and adapt them 
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to the organizational norms. 
 

2.4 Nudging 
Before the nudging concept is presented, three fundamental and underlying concepts will be 
described. The first concept is about Libertarian Paternalism & Choice Architecture, the 
second concept describes the human decision making, and the third concept outlines the 
Expected utility theory. 

2.4.1 Libertarian Paternalism & Choice Architecture 
Libertarian paternalism is a merge between liberty and paternalism, coined by Sunstein and 
Thaler [66]. It is paternalism since it encourages people to select specific choices while 
preserving their liberty to opt out from the intended choice. Libertarian paternalism intends to 
encourage people to make choices that are of the person's best interest. It is considered 
libertarian since it steers irrational people, and thereby not making decisions for their best 
interest, to make rational decisions without any enforcement. An essential part of libertarian 
paternalism is that the policy does not eliminate the individuals’ freedom of choice [67]. A 
significant trade-off that needs to be considered is between the gains an organization obtains 
from a decreased amount of errors related to a human’s decision making, and the negative 
aspects arising from restrictions of individual’s choice [68]. Such aspects could be employees 
feeling restricted in their work or subconsciously doing something that is against their values. 
A nudge is usually described as a change in the choice architecture that is in the main focus. 
The choice architecture describes the environment where decisions are made, for example, a 
grocery store. However, it does not have to be a physical room, it could be the design of a 
website as well. Every situation and environment have its own choice architecture, affecting 
the human’s choice in some direction. Besides that, every choice architecture has in common 
that someone is responsible for its design, Thaler and Sunstein call them “choice architects”. 
An interesting fact is that almost all of us is a choice architect, even though almost no one is 
aware of it. When a researcher is designing a survey, when a doctor is informing a patient 
about different treatments, or when a person is refurnishing its home, they are choice 
architects [29]. That said, even if every situation has its own choice architecture, it is far from 
every choice architecture that is designed with the aim to influence a certain behavior and 
choice [69]. But when it is, the intervention is called a nudge. 
 
2.4.2 Human decision making: The fast and slow system 
Understanding how people make decisions is necessary to understand the intention of nudging 
and its foundation. Standowich and West divide the process of human decision making into 
two systems; System 1 and System 2 [70]. System 1 is the fast and automatic thinking system 
which humans use when taking unconscious everyday decisions. The decisions are based on 
heuristic biases and preconceptions which means it requires little attention or energy for the 
individual. Examples of decisions made by System 1 are what pasta to buy, which seat to pick 
on the bus or what TV-show to watch. System 2, on the other hand, is a more controlled and 
slower way of thinking and making decisions requiring more energy and attention from the 
human. It can be decisions such as deciding what college to apply for, what car to buy or 
which job offer to accept. 

Sunstein and Thaler state that behavioral change can be generated by learning about how 
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people act, think and react in daily situations [29]. Many of today’s decision policies are 
designed with respect to System 2 where humans have to think and process information and 
eventually make a rational decision. But, humans are struggling to make rational decisions 
even though all facts are known. For example, it is widely known that smoking is dangerous 
for humans, but it does not stop the behavior. Human decision processes are built on 
simplifying contexts and use of mental shortcuts based on earlier experiences. It makes 
humans capable to make complex decisions in their everyday life, but also more vulnerable of 
predictable mistakes which in the long term makes people more irrational, leading to 
contradictory inefficient behaviors [29], [71]. Therefore, nudging could be a useful tool for 
changing the way biases are affecting decision processes, leading to better human decision 
making. 
 
2.4.3 Expected utility theory 
Humans are on a daily basis facing situations where they under uncertainty have to select an 
option among several alternatives (e.g. going by car or bus to work). A general and basic 
assumption in economic theories is that individuals are rational in decision making and that 
their decisions maximize their benefit. The theory about how humans should act in decision 
making under risk is called the normative choice theory and models what decision a fully 
rational person should have done [72]. 

The expected utility theory was coined by von Neumann & Morgenstern [73]. The theory is 
based on Bernoulli’s statements about diminishing marginal utility published in 
Commentaries of the Imperial Academy of Science of Saint Petersburg in 1738 [74].  

It refers to the analysis a human has to make in an uncertain situation where the outcome of 
the different decisions is unknown. The fundamental part of this theory is that humans strive 
for the utility maximizing option. Theoretically, this decision process is conducted by 
multiplying each options’ scale of utility with its likelihood, after which the option with 
highest utility rate is selected. However, the definition of utility is broad, and even if the 
utility only is measured in money, the utility of money is hard to estimate due to the 
diminishing marginal utility [75]. That is, the utility of an additional $1000 is most likely 
higher for a person avoiding poverty compared to a billionaire. 

2.4.4 The Nudging Theory 
Nudging is a concept with the purpose to steer a population towards a certain behavior by 
making minor changes in their choice architecture. These decisions should favor the 
individual’s welfare and can sometimes favor the collective welfare as well [28]. To be 
classified as a nudge, it must happen without affecting peoples' economic preferences or 
disallowing any possible choices. A nudge should thereby not be obligatory. Instead, the 
purpose is to steer human's choice towards a preferred option [29], [76]. A grocery store that 
informs its customers that they offer eco-friendly products, or how many green products each 
customer is buying on average are examples of nudging interventions. Outlawing customers 
from buying non-ecological products is not a nudge.  

Besides the original definition, Sunstein claims that a nudge intervention must have the 
following characteristics to be considered complete [77]; 

• Nudges retain the freedom of choice – Even if nudges have the intention to steer 
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people in a certain direction and some can be classified as "soft paternalism", it is 
essential that nudges are designed for maintaining the individual's full freedom of 
choice. It is important to consider that the main purpose of nudging is to make people's 
life safer, simpler, and easier.   

• Effectiveness and transparency – Nudges should not be hidden or manipulative. 
Instead, nudges should be transparently communicated. Individuals being exposed to 
nudges should not be forced into doing any unpleasant, they should be able to discover 
the nudge and avoid it if so wanted. The purpose of nudging is also to encourage 
individuals to take favorable decisions for their interest. Nudging is, therefore, more 
efficient than more expensive or coercive tools. 

• Evidence and testing – When designing nudges, they should be based on evidence 
from research rather than anecdotes or wishful thinking. For instance, the most 
powerful nudges are usually based on the most important work within behavioral 
science. Before the deployment of nudges, they should be tested in an environment 
where they are easy to measure and improve. It is done to get an understanding of how 
the nudge affects people's behavior and how it can be adjusted to reach the targeted 
behavior. 

It can be problematic to use nudges if the decision an individual makes only affects someone 
else’s welfare instead of its own. For example, if a nudge is visualizing how an employee’s 
current performance is affecting the company financially. That is, the employee is provided 
with information regarding how its performance is affecting the company’s welfare. In this 
case, it is therefore questionable how much the employee is affecting its own welfare when 
making a decision. However, an employee's working situation is becoming better when the 
company is performing well and vice versa. It is shown that more profitable companies pay 
higher salaries, which has an effect on the employees’ welfare [78]. Furthermore, the most 
common reason for being fired in Sweden during the years 2002-2004 was due to low 
company profitability. This indicates that even if the company’s welfare is not directly 
affecting the employee’s welfare, it is a contributing factor [26]. 

Individual salary setting is one way to minimize the fact that an employee’s performance does 
not have an impact on the employee's welfare. By implementing individual salary setting, 
employees who contribute most to the company’s welfare, will also contribute most to their 
own welfare. According to Nilsson and Ryman an increasing number of employees are 
preferring the individual salary setting method because they believe it will lead to higher 
salaries for themselves, and because they consider the method more fair since every employee 
can affect its own salary [79]. 

A critical aspect of getting customers willing to select the “correct” option, is the choice 
architecture. That is referring to the environment which is influencing people to make specific 
decisions by its informal or physical structure [29]. Even if nudges are not applied, every 
situation has a specific choice architecture that is affecting peoples’ behavior [80], [81]. 

The collective term “nudge” consists of several tools which can be used in order to influence 
people’s behavior. All tools have the same target; to change the choice architecture in a 
specific situation, and thereby affect individuals’ decision making. However, each tool does it 
uniquely. The intervention can, for example, focus on changing the physical environment, 
change the current default policy, framing and simplification of information, or by showing 
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social norms [81].  

A change in the physical environment is, for example, refurnishing a dining hall to make it 
more convenient to reach the salad bar, or placing the most environmentally friendly products 
at eye level in a shop. 

Changing default policy is useful since people usually do not act unless they have to [81]. As 
a result of this, if a store sets the most sustainable option as a default, they will most likely 
increase their sale of that goods. This tool could, for example, be used in a blood donor chart 
by doing a tick in the “Yes, I want to be a blood donor”-option box as a default. In this case, 
the participants have to opt-out if they do not want to be blood donors.  

Simplifying and framing information will make the decision process more straightforward and 
convenient for individuals. Banks, for example, can provide their customers feedback about 
how their savings are performing to support them achieve their goals. 

Changing people’s behavior by informing them about social norms can be applied, for 
example, by an energy firm informing its customers about the percentage of customers using 
green electricity. Since humans are social creatures, the norms will affect as long as they are 
meaningful for the person [82]. 

Nudges can have various levels of powerfulness, and it is hence important to find the 
appropriate powerfulness with respect to the intention of nudging and its choice architecture. 
If the nudge is too weak, it will not influence the individuals enough to reach the intended 
behavioral change. Even if the nudge works, the level of change is usually minimal. However, 
if the nudge is too strong, it might go wrong and irritate the individuals instead [83]. It is 
shown that strong norms might work well for liberal individuals, but not as good for 
conservative individuals where the nudging intervention risks to backfire. That is, their 
behavior tends to go even further from the intended behavior [84], [85]. 

2.4.4.1 The ethics of nudging  
Several researchers are criticizing the nudging theory for violating the human ethical rights. 
They claim nudging interventions are manipulative (e.g. [86], [87]), while others challenge if 
nudging is an acceptable tool in a democratic society (e.g. [88]).  

A recurring subject connected to the ethical issues with nudging is libertarian paternalism. It 
has been criticized because it urges individuals to trust the experts' judgments. That is, 
individuals are requested to accept that they are irrational creatures, rarely making the best 
possible decisions. Due to that reason, people let themselves being nudged and thereby choose 
the option which according to the experts is the best for them [68]. The subsequent risk with 
this is that the expert can decide to nudge whatsoever. Companies and organizations could, 
for instance, abuse nudging by steering people to make choices which are unprofitable from 
their point of view, but which are profitable for the organization. For example, instead of 
designing nudges to support the sale of healthy products, firms could create nudges for less 
healthy but more profitable products.  

Furthermore, a crucial risk connected to developing a nudge is the consequences of a wrongly 
constructed choice architecture [89]. But, even if the nudge is correctly constructed, problems 
might appear. One major reason is that individuals’ preferences are unstable, but also 
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dependent on the context where the decision is made. Thereby individuals who are being 
exposed to the same nudge can be affected differently and select different options [68]. 
However, if nudges are tested on a smaller scale before they are implemented, it is possible to 
mitigate the risk of facing these consequences.  

Another reason for why nudging has been criticized is because governments could use it to 
steer people to do things they do not want to. Imagine if a government creates an anti-abortion 
nudge demanding every woman who wants to make abortion to first listen to her baby’s 
heartbeat, after which she gets guidance about adoption and meet a possible host family for 
her baby. According to Sunstein, this is not a problem. He claims that the society is not in 
danger of being nudged too hard to the left or the right. Also, he has data collected from 
several studies indicating that people disliking nudges tries to steer themselves in the opposite 
direction with respect to their underlying preferences [90], [91]. 

When employees at a manufacturing plant are exposed for nudges, their freedom of choice 
might be considered as limited due to the principal-agent relationship that occurs between the 
employees and their supervisor. However, Eisenhardt claims that humans always are expected 
to act and make decisions based on their self-interest. Agents (employees) are thereby 
expected to make decisions improving their lives, without considering how it will affect the 
principal’s (supervisor) situations [92]. Due to this, the employees’ freedom of choice is not 
automatically limited only due to the principal-agent relationship. 

2.4.4.2 Nudging interventions 
2.4.4.2.1 Framing 
Imagine a manufacturing plant where the production manager mentions that the operators are 
going to obtain a reward of $80 every week the set goals are achieved during the forthcoming 
four weeks. Instead, suppose that the manager says that the operators are going to obtain a 
reward of $320 for the same period, but with a reduction of $80 every week the set goals are 
not achieved. Even though the expected return in both examples are equivalent, the second 
example is shown to have a more significant effect on individuals' performance due to loss 
aversion [33]. This nudging tool is focusing on how information is presented. The point is that 
an individual’s choice depends on how the problem is stated. The reason why humans' 
decision making is affected by framing is that people in general are passive decision makers. 
That is, they skip to reframe the question to see whether it change their actions. Framing is 
due to these reasons a powerful nudging tool, which must be carefully used [29]. 

The effects of framing have until today mainly been investigated in a context where the 
decision-making process is occurring under risk. It is shown that, even if all other parameters 
are constant, the willingness to select a risky or certain choice depends on whether the 
information is framed as a loss or a gain [93]. If the outcome is framed as a gain, people tend 
to be more risk-averse (i.e. they select a smaller guaranteed amount of money, instead of 
taking a risk and have the chance to win more money). However, if the outcome is framed as 
a loss, people’s willingness to take risk increases (i.e. they rather select to take a risk and lose 
more money, instead of selecting a guaranteed loss which is smaller) [94]. 

The effects of framing in situations where individuals are making decisions under risk have 
not only been shown to work in the domain of money. McNeil et al. have for instance 
conducted a study indicating that the willingness of undergoing a surgery was higher when 
the doctor pointed out the likelihood to survive (i.e. 90 % of the patients undergoing this 
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surgery survive), rather than the death rate (10 % of the patients undergoing this surgery die) 
[95]. This means that the way of how information is framed have a direct impact on a 
human’s behavior, and this applies to the manufacturing context as well [33]. 

2.4.4.2.2 Feedback  
The most effective way for helping humans to perform better is to provide feedback to them. 
Systems or choice architectures that are well designed provide feedback to humans when 
doing good or making mistakes as well as showing the implication of it. Most feedback 
systems give the user information after an action has been made and notifies the user if the 
outcome was successful or not. An ultimate choice architecture gives the user feedback before 
something goes wrong and what can be done to prevent it. An example is how antivirus 
programs alarm users for opening suspect files. By doing so, the program prevents the user to 
get viruses to its computer. However, if the computer warns too often when opening 
attachments, users might start to click “yes” without analyzing what the warning says. The 
warning feedback system backfires and does more harm than good for the user [29].  

There is both negative and positive feedback. Contact and affiliation are needed for humans to 
keep developing as individuals. Similarly, people are dependent on support and feedback to 
develop [96]. It is shown from results in previous research that individuals given positive 
feedback generated more innovative solutions compared to people not receiving positive 
feedback [97]. Also, the employees’ performance can be affected by how the feedback is 
framed [98].  

Giving feedback regarding performance to employees affect their working performance. 
Earlier it was done by managers overwatching the employees, but nowadays electronic 
performance monitoring is the common way of doing it. Performance monitoring is beneficial 
because data can be measured and collected over time which makes it more resistant and less 
vulnerable to one-time errors. Electronic monitoring has been found effective for workers 
productivity, but it can also be unpopular though it can be very stressful [99]. However, it has 
been found that electronic monitoring reduces emotional exhaustion among workers because 
it helps to understand how they can improve their skills and performance [100]. Electronic 
monitoring can also backfire if the monitoring is intrusive or too intense [99], which aligns 
with the claims of Thaler and Sunstein [29].   

2.4.4.3 Motivate by using feedback and framing 
To get recognition in terms of feedback is an essential aspect for humans in order to feel 
motivated [101], [102]. Employees want to feel fellowship with their colleagues and feel that 
their work tasks are meaningful [103]. Therefore, it is an important task for managers to 
satisfy these employee needs. While threats, directives, and deadlines made by others are 
shown to have a negative motivational effect, recognition and feedback are shown to have a 
positive effect on individuals' motivation [51]. It has also been shown that feedback has a 
positive effect on an employee’s performance [104]. Besides that, receiving feedback usually 
increase the employees’ intrinsic motivation for performing his or her working tasks [105]. 
That is, the employees become motivated because they enjoy performing their working tasks, 
rather than the potential outcome of the task (e.g. a bonus or a gift). 
 
When providing feedback, it is of importance to frame the feedback correctly, otherwise it can 
backfire. It might for instance lead to fear and inaction [106], and is a consequence of 
individuals not understanding the received information [29]. To avoid this, the feedback must 
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be framed in a comprehensive way. 
 
Providing feedback to the employees is thus an effective way to preserve or increase the level 
of motivation within a company. It should focus on the company’s set goals, and how the 
individual’s current performance affects that [107]. Besides that, it gives employees a chance 
to set and keep track of own personal goals. According to Locke, personal goals are common 
among individuals [108]. This could for example be to achieve a specific company goal a 
certain number of times. 
 
2.5 Hypotheses 
To get recognition, appreciation, and feel importance are the human’s esteem needs in order 
to feel motivation [43]. The level of motivation among employees is furthermore shown to 
have a positive correlation with their performance at work [19], [23]. This is something 
organizations are aware of and tries to take advantage of. After the balanced scorecard was 
introduced, companies have acquired a better understanding concerning how internal 
processes on an operative level are affecting the organization’s strategic goals [14]. That is, 
organizations can set KPI goals for operative operations which they need to reach in order to 
accomplish the company’s strategic goals [38], [40]. In line with this, managers started to use 
the operative KPIs as motivation tools [41]. A KPI set goal is easy to measure and makes it 
convenient to follow up if an employee’s current performance is enough. In addition, 
managers started to provide employees who managed to reach the set goals a monetary 
reward and tried in that way to increase their extrinsic motivation level (ML) [20], [40]. 
However, non-monetary rewards are shown to be effective motivators as well [42]. 
 
Recognition is a form of non-monetary reward, and according to Herzberg’s two-factor 
theory, it is also a motivational factor which is positively correlated with employee’s 
motivation to work [44], [46]. Feedback is a successful tool in order to get people to feel 
recognition and therefore a hypothesis concerning that feedback will increase MOs’ ML is 
made [101], [102]. 
 
H1: Machine operators receiving feedback regarding their performance will have an 
increased motivation level 

Except for the lack of motivation, employees do normally also lack a spur to embrace a more 
productive behavior for the organization’s profitability. The reason is that employees have a 
low understanding of how a change in their behavior will affect the company or themselves 
[24]. Nowadays, organizations highlight the importance of reaching set goals connected to 
internal operative processes [14]. It has contributed to more operative KPIs and a better 
overview for managers and supervisors than before, but the employees do still lack an 
understanding of how their performance is connected to the KPIs. KPIs clarifies what the 
goals are, but rarely indicate how employees can reach them. To only show a KPI is therefore 
not enough to encourage employees to be more productive [40], [99]. A successful tool for 
notifying people of the implication of their actions or performance is feedback. Supporting 
employees by providing feedback through electronic monitoring has been found to be a 
powerful tool for increasing workers productivity [100]. It provides the workers with an 
understanding of the relationship between their input (performing work tasks) and output 
(KPI value), and helps them to understand how their skills and performance can be improved 
[99], [100].  
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Nudging employees, by giving them continuously feedback of their performance, should 
therefore be an efficient tool for making the employees aware of how their actions affect the 
KPIs. Therefore, an addition of a feedback system in MOs’ choice architecture should lead to 
a “nudging” effect and steer the employees’ behavior in a certain direction without removing 
their “freedom of choice”. 

H2: Machine operators receiving feedback regarding their performance will have an 
increased performance index 

How the feedback is framed can have a significant impact on the reaction of the receiver. For 
instance, feedback framed as both intrinsic and extrinsic simultaneously is shown to have 
more impact on the employees’ performance compared to only providing either extrinsic or 
intrinsic feedback [98]. 

One fundamental part of economic theories is that humans make rational and predictable 
decisions [75]. The expected utility theory advocates that humans strive to make a utility 
maximizing option and behave rationally. The assumption of people behaving rationally in 
decision-making situations has for a long time been the foundation when creating choice 
architectures [72]. However, people are not rational in their decisions. Human’s lack of 
rationality led forward to the prospect theory which shows that people are loss averse, 
meaning that their satisfaction of a gain is not nearly enough to compensate for the reluctance 
of the possible loss [56]. Even though the prospect theory and loss aversion are based upon 
individual losses or gains, research has shown that individuals are more satisfied when 
preventing losses than creating gains for their organization, which aligns with the prospect 
theory [35]. It is therefore reasonable to believe that MOs are loss averse in working 
situations, meaning that those who are subject to feedback framed as a loss should outperform 
people receiving feedback framed as a gain [57].  

H3: Machine operators receiving feedback framed as a loss will have a greater 
difference in performance than the machine operators receiving feedback framed as a 
gain 
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3 Method 
3.1 Research Design 
Due to the brief period of time and the research hypotheses, a field study was chosen as the 
research approach. Field studies describe a managerial situation and are useful when the 
problem phenomenon is hard to study outside its natural setting. The field study involved a 
collection of data through surveys and an observation where data regarding the machine speed 
was collected from Tarkett's Enterprise Resource Planning (ERP) system.  

The study method is deductive because of the application of nudging theory in a 
manufacturing environment [18]. The character of the method is quantitative because it is 
based on a quantitative survey and quantitative data from an experiment which was conducted 
as a mechanical non-participating field observation where the MOs were subject to a nudging 
intervention. The benefits of using mechanical instruments are the increased chance of 
preserving a natural setting due to the observers will not participate in the observation 
environment, and the collected data will not be affected by any human factor (e.g. observer’s 
expectations and own values) [18]. Nudging was chosen as the method for testing the research 
hypotheses because it is cost effective and can be easily customized which makes it 
convenient to test practically when the timeframe is short.  

Surveys are an effective approach to collect data regarding opinions and attitude, but also to 
identify relationships among variables [18]. The surveys were handed out before (Survey 1) 
and after the field observation (Survey 2) and examine if the nudging interventions change the 
MOs' level of motivation. The surveys were placed at the MOs' working stations together with 
a reply letter which made it easy for the MOs to complete the survey during their working 
shifts. 

An overview of the research design is presented in Figure 7. 

 
Figure 7 Research design overview 

 
3.2 Field observation 
There are several aspects to consider when conducting a field observation. The purpose of the 
field observation is to implement a phenomenon in a natural setting and measure how it 
affects a specific variable [18]. In this study, the nudging intervention is the independent 
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variable, and the performance index (pi), see Equation 3.1, is the dependent variable. Two 
experimental groups were exposed for one nudging intervention each, and the third 
experimental group was the control group and was not exposed for any nudging intervention 
at all. It was done to be able to demonstrate the effect of the independent variable. To obtain a 
reliable result, it is of importance to preserve all other external factors constant. These factors 
can for instance be working hours, work duties, and salaries.  

Before the field observation, the MOs were informed about its purpose. However, making the 
MOs aware of the study may affect their behavior, and make them act abnormally. In this 
observation, the most likely errors were connected to the performance of the MOs, but those 
errors are hard to eliminate due to the several factors, such as personal, situational, and 
mechanical factors [18]. To mitigate this impact, a professional relationship was established 
with the MOs in an early phase of the project. The aim was to get them to act normally during 
the observations [109]. 

3.2.1 Sampling 
The field observation was conducted on three machines, which was considered most 
appropriate after an observation of the manufacturing plant and interviews with supervisors 
for the machines. Each machine consists of three or five shift groups, which were grouped 
into one experimental group. It resulted in three experimental groups, one for each machine, 
see Figure 8. The main reason for grouping the shift groups into one experimental group was 
because of the increased number of data points, which provides a more reliable result. The 
shift groups consist of MOs at the partner company and are therefore predetermined. That is, 
the sampling procedure was a non-probability sampling. It is according to Gronhaug and 
Ghauri a favorable sampling procedure in studies with the aim to get better insights into a 
certain phenomenon [18]. 
 
Number of experimental groups N = 3 groups 
Experimental group 1 - Feedback framed as a win N = 15 MOs 
Experimental group 2 - Feedback framed as a loss N = 15 MOs 
Experimental group 3 - Control group N = 9 MOs 
 

 
Figure 8 Visualization of experimental groups 

 
3.2.2 Materials 
The data collection was performed by using the company's ERP system. It made it possible to 
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collect data concerning each experimental groups' AMS and TMS on a shift basis. The shift's 
AMS is calculated by using the produced orders' target speeds, the volume produced, and the 
production time during a shift. 

The data collected during the field observation was compared to three historical data sets. 
Baseline data 1 contains data from 9 April to 29 April 2017, Baseline 2 contains data from 7 
September to 27 September 2017, and Baseline data 3 contains data from 7 February 2018 to 
27 February 2018.   

A weighted average square meter price was collected for each machine. It is weighted by 
using the price of the produced product, and how frequently it is produced. 

This procedure is of quantitative character due to several reasons. First, the data is of an 
objective and numerical character since it is collected from the company’s ERP system. 
Second, the result is performed by statistical methods. Lastly, the data is collected under 
controlled circumstances [18]. 

3.2.3 Operationalization of variables 
3.2.3.1 Performance index 
By calculating the ratio between AMS and TMS, the performance index pi is retrieved. The 
index only considers machine speed while the machines are running. 
 

𝑝𝑖 =
𝐴𝑀𝑆

𝑇𝑀𝑆
                   3.1 

 
where: 
AMS = Average machine speed 
TMS = Targeted machine speed 

 
To be able to compare the change of pi between different groups, a ∆𝑝𝑖 for each group was 
calculated, see equation 3.2.  

 
∆𝑝𝑖 = 𝑝𝑡2 − 𝑝𝑡1                 3.2 
 

3.2.3.2 Feedback 
The feedback to the MOs was provided through an external screen placed in the control room 
where the machine speed is regulated. The screens were connected to the company's ERP 
system and indicated current machine speed (CMS), TMS and how the current status affected 
the company financially. Experimental group 1 was exposed for feedback framed as a win and 
received information regarding the potential profit from a certain behavior. Their screen was 
designed in a positive manner, with a green background and a happy emoji while making 
profit, see Appendix A. Experimental group 2 was exposed for feedback framed as a loss and 
received information regarding the potential loss from a certain behavior. Their screen was 
designed in a negative manner, showing a red background and a sad emoji while making a 
loss, see Appendix A. Including emojis has shown to be effective in previous research to 
enforce the communicated message [110]. That is, a positive message will be revealed even 
more positive with a happy emoji, and a negative message will be revealed even more 
negative with an unhappy emoji.  
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3.2.3.3 Control group 
The environment for the MOs in the control groups was unchanged. No preparation was 
therefore needed. 
 
3.2.4 Procedure 
This field observation was conducted from 9 April to 29 April 2018. During this period, the 
shift groups received feedback framed as either a loss, a win, or nothing at all.  
 
3.2.4.1 Feedback framed as a win 
The MOs in shift group 1-5 were exposed for feedback framed as a win. This feedback was 
provided on an external screen located in the control room. The feedback was updated every 
five seconds and consist of information about the CMS and TMS. In addition, the screen 
indicated how the CMS financially affected the company. If the CMS was higher than the 
TMS, the screen indicated the additional profit resulting from their current behavior. 
Otherwise, if the CMS was lower than the TMS, the screen indicated the additional profit of 
increasing the CMS to the TMS. Both profits were showed on a daily basis.  
 
3.2.4.2 Feedback framed as a loss 
The MOs in shift group 6-10 were exposed for feedback framed as a loss. The procedure was 
the same as for "Feedback framed as a win", but the information was framed as a loss. If the 
CMS was lower than the TMS, the screen indicated the loss resulting from their current 
behavior. Otherwise, if the CMS was higher than the TMS, the screen intricated the potential 
loss of decreasing the CMS to the TMS. Both losses were shown on a daily basis. 
 
3.2.4.3 Control group 
The MOs in shift group 11-13 were appointed as the control group. They were not exposed 
for any nudging intervention. 
  
3.2.5 Organization of data 
The purpose of the study was to measure how the independent variable affects the dependent 
variable. The independent variables are "Feedback framed as a win" and "Feedback framed as 
a loss", while the dependent variable is the performance index pi. Experimental group 1 was 
exposed for Feedback framed as a win, Experimental group 2 was exposed for Feedback 
framed as a loss, and Experimental group 3 (i.e. control group) was not exposed for any 
independent variable.   
 
3.3 Survey 
According to Ghauri and Gronhaug, surveys are an effective approach when collecting data 
regarding options and attitude, but also to identify relationships among the variables. 
However, the participant's answers can be affected by several factors, and thereby influence 
the survey's reliability. Examples of such factors are the format of the questionnaire and 
stimulus (e.g. a financial or non-financial reward) [18].  
 
To preserve the MOs’ integrity and not endanger their working situation, individual answers 
will not be shared outside the research. The survey will be anonymous, and those who do not 
want to participate may decline. 
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3.3.1 Sampling 
The respondents of the survey were divided by using the same non-probability sampling 
procedure as in the field observation. 
 
The purpose of the surveys was to measure to what extent the nudging interventions affect the 
MOs' working motivation. Therefore, only Experimental group 1 and 2 were participating in 
the surveys, see Figure 7. The two groups consist of 30 MOs.  
 
Survey 1 had 18 respondents, which means a response rate of 60%.  
 
Survey 2 had 20 respondents, which means a response rate of 66.66%. 
 
3.3.2 Materials 
The survey consisted of two parts, one introductory part and one part measuring working 
motivation. In the introductory part, the respondent had to answer several demographic 
questions about its background such as age, machine belonging, and shift group. Information 
about the demographics was later used to separate respondents into diverse groups for 
comparisons.  
 
The second part consisted of an abbreviated version of the standardized survey Multi-Factor 
Leadership Questionnaire (MLQ-5X). The MLQ-5X test is well-known, widely used, and 
have shown a high validity [111], [112]. The abbreviated survey was retrieved from Hallebro 
and Petersson since it was found useful for this study and had a reliability index of Cronbach 
Alpha = 0.824, which indicates high reliability [113]. It consists of 27 statements based on 
Herzberg’s motivational and hygiene factors, which measures work motivation. To cover the 
various parts of the motivational and hygiene factors, three statements for each dimension 
were used. Those were; 
 

• Motivational factors 
o Personal development, statement 3, 18, 24 
o Performance, statement 6, 11, 16 
o Responsibility, statement 5, 14, 25 
o Recognition, statement 2, 7, 9 
o Work content, statement 1, 12, 21 

• Hygiene factors  
o Relation with management team, statement 4, 17, 27 
o Relation with colleagues, statement 15, 20, 22 
o Physical working environment, statement 10, 19, 26 
o Salary, statement 8, 13, 23 

 
A Likert Scale was used as response scale, which is common in several types of surveys and 
measures the degree of consent to a statement. The response scale usually ranges from 1 
(strongly disagree) to 5 (strongly agree). If the survey constructor wants the respondent to 
take a stand and not select the neutral middle answer, the response scale can be even. The 
advantage of an even number of response options is that there may be greater variation in 
answers when respondents must choose a positive or negative answer. A disadvantage can 
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instead be that the respondents if they do not have an opinion, may perceive the alternatives as 
limited [114], [115]. Since the respondents of this survey should have an opinion about the 
statements in the survey, an even number of response options are chosen to range from 1 to 6. 
Statement 1, 3, 4, 5, 7, 9, 10, 13, 15, 16, 19, 21, 22, 23, 24 and 26 will be inverted in the data 
analysis since answering 1 gives the highest score and answering 6 gives the lowest score for 
these statements.  
 
3.3.3 Procedure 
The survey was handed out physically to the MOs. The MOs completed the survey during 
their working shift, which means the questionnaire could not be too long because the response 
rate would have been lower. Surveys that are personally handed out at a working place tends 
to have a high response rate, usually between 90 and 100 percent. Another advantage is that 
the respondents easily can contact the designers of the survey if they consider a question is 
hard to understand [116].  
 
A reliability analysis was conducted on the surveys by calculating the Cronbach’s Alpha 
values, see Table 1. The overall Cronbach's Alpha was 0.814 for survey 1, and 0.840 for 
survey 2. Cronbach’s Alpha indicates how well the response scales are correlating to each 
other and if they are answering the same question or not. A calculated value of 0.7 or above is 
recommended to keep the survey reliable [117]. 
 

Table 1 Cronbach's alpha for the various survey indexes and the overall survey index. 
    Survey 1 Survey 2 

Survey index 
Cronbach's 
Alpha 

Number of 
statements 

Cronbach's 
Alpha 

Number of 
statements 

Motivational factors .674 15 .815 15 
Hygiene factors .691 12 .604 12 
Total .814 27 .840 27 
 
On survey 1, the index  “Motivational factors” has a value of 0.674 while survey 2 has a value 
of 0.815. On survey 1, the index “Hygiene factors” has a value of 0.691 while survey 2 has a 
value of 0.604. 
 
3.3.4 Organization of variables 
3.3.4.1 Demographics  
The survey consists of the following demographical variables; gender, machine belonging, 
shift, and age. These variables are used to categorize respondents into groups and identify 
demographical patterns among the MOs. 
 
3.3.4.2 Motivation level 
An ML was obtained for each respondent by calculating a mean score of their answers in the 
motivational part of the survey.  
 
3.4 Ethical considerations 
Since nudging has been criticized for being an unethical method manipulating people’s 
choices, several ethical aspects were necessary to consider during the field observation. The 
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most important aspect is to preserve the freedom of choice for the MOs. Another aspect to 
consider is to not steer the MOs into making choices they do not want to or will disfavor 
them. The screens, which the feedback was provided through, were placed at a convenient 
place at the MOs working station. By visualizing the feedback through a screen, the MOs 
freedom of choice was preserved since they easily could turn off the screen if wanted. To 
mitigate the stimulus from the screen and to prevent the nudging tool from being too abrasive, 
the screen’s brightness was reduced. 
 
3.5 Analytical methods 
The data regarding the ML was normally distributed, and therefore parametrical tests were 
used for data analysis. The data regarding the pi was on the other hand non-normally 
distributed, for which reason non-parametrical tests were used for analysis. All tests are 
conducted on a confidence level of 95%.  

An ocular inspection of the mean value analysis was conducted to compare the outcomes of 
the ML before and during the nudging intervention. This method was selected since the data 
regarding ML was of interval level and normally distributed, and the intention of the analysis 
was to compare means. However, since the data neither can be classified as paired or 
unpaired, an ocular inspection of the mean value analysis considered most preferable. 

A Kruskal-Wallis test was used to measure the effects of the nudging interventions on the 
experimental groups pi. This tool was selected due to the collected data regarding pi is of ratio 
level, is non-normally distributed, and more than two sets of observations are compared. 
Since the groups were significantly different, a follow-up Mann-Whitney U test was 
conducted to test the difference between two independent groups. 

 
3.6 Conclusion of the method 
Historical performance data have been collected from two previous time periods, one period 
from a month before the field observation was started and one period from the year before. 
Two surveys have been answered to by MOs in Experimental group 1 and 2 which have 
measured the MOs’ ML. The first of the two surveys were conducted before the field 
observation and the second was conducted during the last week of the field observation. MOs 
in Experimental group 1 and 2 were during the field observation exposed to feedback framed 
as either loss or gain. After the data collection from above-mentioned procedures, analyses of 
the result were performed.  
 
H1: Machine operators receiving feedback regarding their performance will have an 
increased motivation level – will be answered with by the surveys. 
  

𝑀𝐿𝐷𝑢𝑟𝑖𝑛𝑔 > 𝑀𝐿𝐵𝑒𝑓𝑜𝑟𝑒 
 
H2: Machine operators receiving feedback regarding their performance will have an 
increased performance index – will be answered with by the collection of historical data and 
the field observation. 
 

𝑝𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡 > 𝑝𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 1  
 

3.3 

3.4 



   28 

𝑝𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡 > 𝑝𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 2 
 

𝑝𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡 > 𝑝𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 3 
 
 
H3: Machine operators receiving feedback framed as a loss will have a greater 
difference in performance than the machine operators receiving feedback framed as a 
gain – will be answered with by the collection of historical data and the field observation. 
 

𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 1 → 𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑎𝑙 𝑃𝑒𝑟𝑖𝑜𝑑 
∆𝑝𝑙𝑜𝑠𝑠 > ∆𝑝𝑤𝑖𝑛   

 
𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 2 → 𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑎𝑙 𝑃𝑒𝑟𝑖𝑜𝑑 

∆𝑝𝑙𝑜𝑠𝑠 > ∆𝑝𝑤𝑖𝑛  
 

𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 3 → 𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑎𝑙 𝑃𝑒𝑟𝑖𝑜𝑑 
∆𝑝𝑙𝑜𝑠𝑠 > ∆𝑝𝑤𝑖𝑛 

  

3.5 

3.6 

3.7 

3.8 

3.9 
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4 Result 
4.1 Survey result – Response frequencies and missing values 
The two surveys had a total number of 40 responses from the two experimental groups. Of all 
40 responses, two responses were excluded due to lack of several values. Among the 
remaining 38 responses, the number of missing motivational values was five, spread across 
three surveys. The number of missing motivational values is considered small, and therefore a 
drop-out analysis has not been performed. The number of missing demographical values was 
19, spread across 14 survey responses. The number of missing demographical values is 
considered big, and therefore no demographical analyses were performed. 
 
4.2 Survey result – Measurement of motivation level 
The result from this chapter gives ground for approving/rejecting the first hypothesis: 
“Machine operators receiving feedback regarding their performance will have an increased 
motivation level”. 
 

Table 2 Motivation level outcome 
 
 
 
 
 
 
 
 
 
 
As shown in Table 2, the overall ML increased during the experimental period by .0465 
which means that Equation 3.3 is fulfilled. The Motivational factors increased .1174, and the 
Hygiene factors decreased by .0404. 
 

𝑀𝐿𝐷𝑢𝑟𝑖𝑛𝑔 > 𝑀𝐿𝐵𝑒𝑓𝑜𝑟𝑒  →  3.7379 > 3.6914 
 
A 95% confidence interval was calculated for each survey. The confidence interval was for 
Survey 1 3.6914  0.5668 (3.4108, 3.9720) and for Survey 2 3.7379  0.5555 (3.4783, 
3.9975). An ocular inspection of the two intervals indicates that there is no evidence of a 
significant difference and therefore have no further analyses were conducted.  

Because of this, the first hypothesis is rejected. Feedback did not contribute significantly to an 
increased ML. 
 
4.3 Field observation – Measurement of the effect of feedback 
The result from this chapter gives ground for approving/rejecting the second hypothesis: 
“Machine operators receiving feedback regarding their performance will have an increased 
performance index”. 
 

Period Motivational 
Factors 

Hygiene 
Factors 

Overall 
Motivation 

Level 

Before 
Mean 3.8000 3.5556 3.6914 
N 18 18 18 
Std. Deviation .5550 .6860 .5668 

During 
Mean 3.9174 3.5152 3.7379 
N 20 20 20 
Std. Deviation .7025 .5303 .5555 
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A Mann-Whitney U test was conducted to compare the pi scores for the experimental groups 
receiving feedback with the control group.  

Table 3 Performance index (experimental period) 
Experimental Period (9-29 April 2018) N Median pi Sig. 
Experimental Group 1 + 2 (Feedback) 85 1.0125 0.00 Experimental Group 3 (Control group) 44  .9528 

A Mann-Whitney U test reveals that there is a statistically significant difference in pi of 
Experimental Group 1+2 (Md = 1.0125, n = 85) and Experimental Group 3 (Md = .9528, n = 
44), U = 533.5, z = -6.64, p = 0.00, r = .589. However, by only considering the result of this 
test, it is impossible to confirm that this difference has occurred only due to our nudging 
intervention.  

Table 4 Median values (experimental groups receiving feedback) 
Kruskal-Wallis Test of Experimental Group 
1 + 2 (Feedback)    

 

Sig.= .001 Experimental 
Period 

Baseline 
1 

Baseline 
2 

Baseline 
3 

N 85 79 78 37 
Median pi 1.0125 .9952 .9928 1.0179 

 
A Kruskal-Wallis Test revealed a statistically significant difference in performance index 
across the four different time-periods (Grp1, n = 85: Experimental period, Grp2, n = 79: 
Baseline 1, Grp3, n = 78: Baseline 2, Grp2, n = 37: Baseline 3), X2 (3, n = 279) = 16.55, p = 
0.001. To measure the difference between the Experimental group and the separate Baselines, 
three Mann-Whitney tests were conducted. 
 

Table 5 Significances between time periods (experimental groups receiving feedback) 
Mann-Whitney U Test of Experimental 
Group 1 + 2 (Feedback)     
 Experimental 

Period 
Baseline 

1 
Baseline 

2 
Baseline 

3 
Sig. (With Experimental period) 1.0 .011  .001 .927 

The Mann-Whitney U tests reveal that the performance index of Experimental period (Md = 
1.0125, n = 85 is statistically significant different from Baseline 1 (Md = .9952, n = 79), U = 
2589, z = -2.529, p = .011, r = .197, and Baseline 2 (Md = .9928, n = 78), U = 2329, z = -
3.276, p = .001, r = .257. But there was no significant difference between the Experimental 
period and Baseline 3 Md = 1.0179, n = 37), U = 1556, z = -.092, p = .927, r = .008. 

As shown in Table 5, the experimental groups receiving feedback had an increased pi of 1.73 
percentage in relation to Baseline 1, an increased pi of 1.97 percentage in relation to Baseline 
2, and a decreased pi of 0.54 percentage in relation to Baseline 3. 

The pi of the Experimental period was shown to be higher and statistically significantly 
different to Baseline 1 and Baseline 2, which means that Equation 3.4 and 3.5 are fulfilled. It 
was not significantly different compared to Baseline 3. However, Baseline 3 was seen as an 
outlier due to two reasons. First, pi for Baseline 3 is much greater compared to the two other 
Baselines, and second, the amount of data points is less than half as many as for the other 
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time-periods.  

𝑝𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡 > 𝑝𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 1  →  1.0125 > 0.9952 
 

𝑝𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡 > 𝑝𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 2 →  1.0125 > 0.9928 
 
Because of this, the second hypothesis is confirmed. Feedback did contribute to an increased 
performance index. 
 
4.4 Field observation – Measurement of the effect of loss aversion 
The result from this chapter gives ground for approving/rejecting the third hypothesis: 
“Machine operators receiving feedback framed as a loss will have a greater difference in 
performance than the machine operators receiving feedback framed as a gain”. 

A Mann-Whitney U test was conducted to compare the pi scores for Experimental group 1 
receiving feedback framed as a win and Experimental group 2 receiving feedback framed as a 
loss. 

Table 6 Descriptives of Baseline 1 
Baseline 1 (9-29 April 2017) N Median pi Sig. 
Experimental Group 1 (Feedback framed as a win) 25 .9935 .605 Experimental Group 2 (Feedback framed as a loss) 54  .9972 

 
A Mann-Whitney U test reveals that there is no statistically significant difference in 
performance index of Experimental Group 1 (Md = .9935, n = 25) and Experimental Group 2 
(Md = .9972, n = 54), U = 626, z = -5.17, p = .605, r = .058. 

Table 7 Descriptives of Baseline 2 
Baseline 2 (7-27 September 2017) N Median pi Sig. 
Experimental Group 1 (Feedback framed as a win) 23  .9911 .550 Experimental Group 2 (Feedback framed as a loss) 55  .9936 

 
A Mann-Whitney U test reveals that there is no statistically significant difference in 
performance index of Experimental Group 1 (Md = .9911, n = 23) and Experimental Group 2 
(Md = .9936, n = 55), U = 578, z = -.597, p = .550, r = .068. 

Table 8 Descriptives of Baseline 3 
Baseline 3 (7-27 February 2018) N Median pi Sig. 
Experimental Group 1 (Feedback framed as a win) 15  1.0148 .734 Experimental Group 2 (Feedback framed as a loss) 22  1.0220 

 
A Mann-Whitney U test reveals that there is no statistically significant difference in 
performance index of Experimental Group 1 (Md = 1.0148, n = 15) and Experimental Group 
2 (Md = 1.0220, n = 22), U = 154, z = -.34, p = .734, r = .056. 

Table 9 Descriptives of Experimental Period 
Experimental Period (9-29 April 2018) N Median pi Sig. 
Experimental Group 1 (Feedback framed as a win) 28 1.0079 .933 Experimental Group 2 (Feedback framed as a loss) 57  1.0248 
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A Mann-Whitney U test reveals that there is no statistically significant difference in 
performance index of Experimental group 1+2 (Md = 1.0079, n = 28) and Experimental 
Group 3 (Md = 1.0248, n = 57), U = 789, z = -.084, p = .933, r = .009. However, by only 
considering the result of these tests, it is impossible to determine whether the Feedback 
framed as a loss generated a greater difference in performance than Feedback framed as a 
win. 

Experimental Group 1 (Feedback framed as a win) 

Table 10 Median values (experimental group receiving feedback framed as a win) 

Kruskal-Wallis Test of Experimental Group 1     

Sig.= .01 Experimental 
Period 

Baseline 
1 

Baseline 
2 

Baseline 
3 

N 28 25 23 15 
Median pi 1.0079 .9935 .9911 1.0148 

 
A Kruskal-Wallis Test revealed a statistically significant difference in performance index 
across the four different time-periods (Grp1, n = 25: Experimental period, Grp2, n = 23: 
Baseline 1, Grp3, n = 15: Baseline 2 Grp3, n = 28: Baseline 3), X2 (3, n = 91) = 11.275, p = 
0.01.  To measure the difference between the Experimental group and the separate Baselines, 
three Mann-Whitney tests was conducted. 
 

Table 11 Significances between time periods (experimental group receiving feedback framed as a win) 

Mann-Whitney U Test of Experimental Group 1     

 Experimental 
Period 

Baseline 
1 

Baseline 
2 

Baseline 
3 

Sig. (With Experimental period) 1.0  .043 .023 .273 

The Mann-Whitney U tests reveal that the performance index of Experimental period (Md = 
.9935, n = 25) is statistically significant different from Baseline 1 (Md = .9911, n = 23), U = 
236.5, z = -2.022, p = .043, r = .278 and Baseline 2 (Md = 1.0148, n = 15), U = 202, z = -
2.272, p = .023, r = .318. But there was no significant difference between the Experimental 
period and Baseline 3 (Md = 1.0079, n = 28), U = 167, z = -1.096, p = .273, r = .167. 

As shown in Table 11, the Experimental group exposed for feedback framed as a win had an 
increased pi of 1.44 percentage in relation to the Baseline 1, an increased pi of 1.68 percentage 
in relation to Baseline 2, and a decreased pi of 0.69 percentage in relation to Baseline 3. 

Experimental Group 2 (Feedback framed as a loss) 

Table 12 Median values (experimental group receiving feedback framed as a loss) 

Kruskal-Wallis Test of Experimental Group 2     

Sig.= .047 Experimental 
Period 

Baseline 
1 

Baseline 
2 

Baseline 
3 

N 57 54 55 22 
Median pi 1.0248 .9972 .9936 1.0220 

 
A Kruskal-Wallis Test revealed a statistically significant difference in performance index 
across the four different time-periods (Grp1, n = 54: Experimental period, Grp2, n =5 55: 
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Baseline 1, Grp3, n = 22: Baseline 2 Grp3, n = 57: Baseline 3), X2 (3, n = 188) = 7.954, p = 
0.047. To measure the difference between the Experimental period and the separate baselines, 
three Mann-Whitney tests were conducted. 
 

Table 13 Significances between time periods (experimental group receiving feedback framed as a loss) 

Mann-Whitney U Test of Experimental Group 2     

 Experimental 
Period 

Baseline 
1 

Baseline 
2 

Baseline 
3 

Sig. (With Experimental period) 1.0  .085 .01 .444 

The Mann-Whitney U tests reveal that the pi of Experimental period (Md = .9972, n = 54) is 
statistically significant different from Baseline 2 (Md = 1.0220, n = 22), U = 1122, z = -2.593, 
p = .010, r = .245. But there was no significant difference between the Experimental period 
and Baseline 1 (Md = .9936, n = 55), U = 1247.5, z = -1.72, p = .085, r = .163, and Baseline 3 
(Md = 1.0248, n = 57), U = 557, z = -.766, p = .444, r = .090. 

As shown in Table 13, the Experimental group exposed for feedback framed as a loss had an 
increased pi of 2.76 percentage in relation to the Baseline 1, an increased pi of 3.12 percentage 
in relation to Baseline 2, and an increased pi of 0.28 percentage in relation to Baseline 3.  

𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 1 → 𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑎𝑙 𝑃𝑒𝑟𝑖𝑜𝑑 
∆𝑝𝑙𝑜𝑠𝑠 > ∆𝑝𝑤𝑖𝑛  →   2.76 >  1.44  

 
𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 2 → 𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑎𝑙 𝑃𝑒𝑟𝑖𝑜𝑑 

∆𝑝𝑙𝑜𝑠𝑠 > ∆𝑝𝑤𝑖𝑛  →   3.12 >  1.68  
 

𝐵𝑎𝑠𝑒𝑙𝑖𝑛𝑒 3 → 𝐸𝑥𝑝𝑒𝑟𝑖𝑚𝑒𝑛𝑡𝑎𝑙 𝑃𝑒𝑟𝑖𝑜𝑑 
∆𝑝𝑙𝑜𝑠𝑠 > ∆𝑝𝑤𝑖𝑛 →   0.28 > −0.69  

Since Equation 3.7 – 3.9 are fulfilled, the third hypothesis is confirmed. Feedback framed as a 
loss did contribute to a greater increase in pi compared to feedback framed as a win. 
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5 Discussion 
Hypothesis 1: “Machine operators receiving feedback regarding their performance will have 
an increased motivation level”. 

The first hypothesis is rejected due to there is no significant difference in ML between the two 
time periods. 

Hypothesis 2: “Machine operators receiving feedback regarding their performance will have 
an increased performance index”.  

The second hypothesis is accepted due to there is a significant difference in pi between the 
experimental group and the control group during the experimental period, but also due to 
there is a significant difference in pi between the experimental period and the baselines for the 
experimental group.  

Hypothesis 3: “Machine operators receiving feedback framed as a loss will have a greater 
difference in performance than the machine operators receiving feedback framed as a gain”. 

The third hypothesis is accepted due to the difference between the experimental period, and 
each baseline is greater for the MOs receiving feedback framed as loss compared to the MOs 
receiving feedback framed as a win.  

5.1 Survey result – Response frequencies and missing values 

The response frequencies were 60% for Survey 1 and 66,66% for Survey 2. These response 
frequencies are considered quite low since personally handed out surveys usually results in 
response frequencies between 90 and 100% [116]. One reason explaining the low response 
rates is an unwillingness to answer the survey, mainly because of the demographic questions. 
Even though the respondents were guaranteed anonymity, they declined to conduct the 
survey. 

When analyzing the individual responses, it is clear that the demographical questions that 
have most missing values. It is probably because of a fear of being identified and a lack of 
understanding of how the survey responses will be handled. Fewer demographical questions 
would probably have led to higher response frequencies, but more detailed demographics 
provide a possibility to conduct more categorical analyses, which was the original intention of 
this study. Except for the missing values connected to the demographical questions, some 
surveys contained missing values where the respondent had filled in multiple answers to a 
statement. Also, two surveys were excluded from the analysis due to the respondents had 
missed to fill in statement 9-22, which made the surveys too inadequate for analyzing.  

Despite these issues, the reliability of the two surveys was high, see Table 1. The overall 
Cronbach's Alpha value of the first survey was .814, and for the second survey it was .840, 
which indicates high reliability and proves the robustness of the survey. 
 
5.2 Survey result – Measurement of motivation level 

In Hypothesis 1, the MOs’ ML was expected to increase during the experimental period while 
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they were receiving feedback regarding their performance. The first survey was conducted 
before the field observation and the second survey was conducted during the final phase of the 
field observation. The result indicates that there is an increase in ML between the two time 
periods of .0465 units, but it can not be statistically ensured since there is no significant 
difference between them, see Table 2.  

The intention with the nudging interventions was to make the MOs feel a higher level of 
recognition and awareness of how their performance affects Tarkett's financial goals and 
thereby increase their ML. Even though there is no statistical difference in ML between the 
two surveys, the result indicates that the nudging intervention might have affected the MOs’ 
ML due to the minor increase in ML. If that is the case, the nudging intervention most likely 
managed to get the MOs to feel a higher level of recognition. This claim is supported by the 
Maslow’s hierarchy of needs, which states that an increased level of recognition leads to a 
higher fulfillment of the human esteem needs, which in turn leads to higher ML [43]. 

Table 2 shows that the groups who were nudged by receiving feedback regarding how their 
performance had an increase in the motivational factors and a smaller decrease in hygiene 
factors. This result is in line with Herzberg's two-factor theory which describes that people 
who are feeling a higher level of recognition will also obtain an increased level of 
motivational factors but has an unaltered level of hygiene factors [45]. The outcome is also 
corresponding to other research indicating that feedback increases the individual's intrinsic 
motivation (i.e. motivational factors) [98], [105]. 

However, the possibility that the increase has occurred due to the nudging intervention can 
not be excluded. There are several reasonable reasons for why the nudging interventions did 
not have a more powerful effect.  

Firstly, the time period between the two surveys was only three weeks. This time period might 
have been too short to affect peoples’ ML. If the nudging intervention should have proceeded 
longer, the MOs should have had a better chance to become familiar with it, which probably 
had led to a higher ML.  

Secondly, the first survey was conducted before the Easter holidays which might have 
affected the ML among the MOs in a positive manner. The second test was on the other hand 
not conducted before a long weekend. This has led to a higher overall ML during the first 
survey and a proper ML during the second survey, which leads to that the actual effect of the 
intervention probably is higher than the measured effect.  

Thirdly, the sample size of the survey was low. If the sample size should have been larger, it 
had been easier to identify a significant difference between the surveys. Larger sample size 
had also provided a more accurate overview of the ML among the MOs. However, the 
maximum number of respondents was only 30 MOs, and with respect to that, the number of 
respondents was sufficient.  

Lastly, the survey was not designed to make it possible to trace which of the MOs that have 
answered. That made it impossible to control whether a MO who answered to the first survey, 
answered to the second survey as well. Because of this, it is possible that some of the MOs 
who answered to the first survey with a generally high motivation did not answer to the 
second survey, and that other MOs with a generally low motivation answered instead. Of 
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course, this phenomenon can occur in the opposite direction as well. However, this effect is 
considered low since the MOs who accepted to answer the first survey, most likely accepted 
to answer on the second as well, and vice versa. 

To summarize, the result showed an increase in overall ML, including an increase in 
motivational factors and a smaller decrease in hygiene factors. The result is in line with 
expectations and previous research, and the increase might occur due to the nudging 
intervention. However, the changes are not statistically ensured since the differences between 
the survey outcomes are not significantly different from each other. 
 
5.3 Field observation – Measurement of the effect of feedback 
In Hypothesis 2, the MOs who were nudged by receiving feedback were expected to increase 
their pi during the experimental period. The result indicates that there was a significant 
difference in pi between the experimental groups receiving feedback and the control group not 
receiving feedback. However, it is impossible to determine whether the nudging intervention 
affected by only analyzing the difference between the groups during a time period. To 
determine the effect of the nudging intervention, the pi of the experimental period has to be 
compared to pi values from previous time periods. The pi of the experimental period was both 
higher and significantly different from Baseline 1 (1.73) and Baseline 2 (1.97) but both lower 
and statistically significant with Baseline 3 (-.57). 
 

 
Figure 9 Performance Index for the different time periods 

As shown in Figure 9, the change between Baseline 1 and Baseline 2 is -.24 percentage, 
Baseline 1 and Baseline 3 is 2.27 percentage, and Baseline 2 and Baseline 3 is 2.51 
percentage. Baseline 3 will be considered as an outlier during the data analysis since there is 
no rising trend between the baselines, it had an abnormal pi, and the amount of data points is 
less than half as many as for the other time-periods. When considering Baseline 3 as an 
outlier, the effect of the nudging interventions gets more support since the data from the 
experimental period is significantly different from the remaining baselines and the pi is 
higher.  

Zhou and Shalley have in previous research showed that feedback has a positive effect on 
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employees’ performance [97], and providing feedback through electronic monitoring has been 
found to be an effective tool for increasing workers productivity [100]. Feedback has also 
been shown to have positive effects on employees’ understanding of the relationship between 
their input and the company’s output, which means what individual decisions that need to be 
taken in order to enhance the company’s output [99], [100]. The result in this study 
corresponds to previous research since the experimental groups receiving feedback of their 
performance were showing a higher productivity level than the control group who did not 
receive any feedback of their performance. The increase in performance might be due to an 
increase in understanding among the MOs of what decisions must be made in order to 
enhance the relevant KPI. However, since no measurements have been done of the 
employees’ understanding, such a conclusion can not be confirmed.  

Even though the result indicates an increased pi during the experimental period, several other 
factors might have affected the result besides the nudging intervention, both positively and 
negatively. 

Firstly, it is uncertain to what extent the MOs have watched the screen showing the nudging 
intervention. MOs who did not pay attention to the screen were unreachable for the nudging 
intervention, and therefore the intervention never had a chance to affect their behavior. This is 
presumably a frequent occurrence in the manufacturing industry since the employees may be 
resistant to change their way of working as long as it is sufficient. On the other hand, it is not 
acceptable to force the MOs to watch the screen due to ethical aspects. To force the MOs 
would also contravene the mandatory aspect regarding that a nudge must preserve the 
human's freedom of choice [29].  

Secondly, the variety of products might have affected the result since the TMS for some 
products can be easier to accomplish compared to others. However, this effect is probably not 
strikingly high since the produced products should not vary so much between two periods of 
three weeks.  

Thirdly, the CMS visualized on the feedback tool was not corresponding with the CMS 
visualized on the other screens. That error raised due to the speeds were measured at different 
parts of the machine, and therefore one of the visualized CMSs was delaying a few seconds. 
Of course, this might have confused the MOs, which most likely affected the result 
negatively. This was not done on purpose, it was a mistake which was identified too late to 
correct.  

Fourthly, the MOs for a specific machine might differ among the time periods. If the group of 
MOs has varied during the time periods, it will contribute to a misrepresenting result since 
their skill levels may be different. This error will presumably be minimal since the 
demographics for the MOs are equivalent and since a working group usually stays the same 
for one year which is the difference between the first baseline and the experimental period.  

Fifthly, a precondition for an effective nudge is a good choice architecture which allows 
humans to make whatever decision they want to [29]. Although the MOs were provided 
feedback with the target to support their decision-making process, the choice architecture 
might have been too restricted and therefore not fulfilling the requirements for a good choice 
architecture. The complexity of the manufacturing industry makes it hard for the MOs to 
affect their daily work, which is one reason why effective nudging interventions are hard to 
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implement in a manufacturing context.  

Lastly, an aspect that might have affected the improvements in pi between the time periods is 
the continuous improvements of the machine. But, since the target speed is adjusted in line 
with improvements this effect is negligible. 

To summarize, the result showed that nudging in form of feedback had a significant positive 
effect on the MOs' performance during the experimental period compared to data from 
Baseline 1 and Baseline 2. The result is in line with expectations and previous research, and 
the increase might have occurred because of the nudging intervention. The changes are 
statistically ensured, which supports the nudging interventions as an effective tool for getting 
MOs to work more productive with respect to machine speed. 

5.4 Field observation – Measurement of the effect of loss aversion 
In Hypothesis 3, the MOs receiving feedback framed as a loss were expected to have a higher 
increase in pi compared to the MOs receiving feedback framed as a win. The result indicates 
that there was no statistically significant difference between the two groups' pi during the 
experimental period. However, to only test if the results are significant is not enough in order 
to determine whether feedback framed as a loss is outperforming feedback framed as a loss. 
Each group's pi was therefore compared to a pi for the same group from different time periods. 
That result indicated that the group exposed for feedback framed as a loss had an increased pi 
with respect to all three baselines. The group exposed for feedback framed as a win had an 
increased pi with respect to Baseline 1 and Baseline 2, but a decreased pi with respect to 
Baseline 3. Besides that, the group exposed for feedback framed as a loss had a greater 
increase of pi with respect to all baselines compared to the group exposed for feedback framed 
as a win. 

The purpose of this study was to investigate if loss aversion exists within the manufacturing 
industry. Even though there are no significant differences between the two experimental 
groups, the result indicates that there are some differences. However, it is hard to determine 
what have caused these differences, but one explanation may be that the MOs are loss averse. 
The theory of loss aversion states that losses loom larger than wins and that the lure of a gain 
does not compensate for the reluctance of a loss [57]. It is grounded from an individual’s 
point of view where the loss or gain affects directly on a personal level. But, the feedback in 
this study concerns the company’s outcome, which means that loss aversion may have a 
smaller effect since the company’s financial performance do not have a direct impact on the 
employees’ private finances. That is, the employees’ utility function when making decisions 
affecting the company’s welfare may not correspond to their utility function when making 
decisions affecting their own welfare. Employees may therefore be less loss averse towards 
decisions affecting the company’s financial outcome compared to their own. However, 
according to Grant, employees perceive that their work has greater impact when preventing or 
minimizing organizational losses than when their work create organizational gains [34], [35]. 
Furthermore, it is shown in research that organizations performing close and below a targeted 
goal appear to be risk seeking. But, when performing above and close to a targeted goal, 
organizations appear to be risk averse [35], [59]. This argumentation corresponds to the 
prospect theory and loss aversion. 

Although there are argumentations from previous research supporting the existence of loss 
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aversion in organizations, there are no confirmed evidence of loss aversion among the MOs in 
this field experiment except the greater change in pi among the MOs being nudged with a loss 
frame than for the MOs being nudged with a win frame. However, the change might have 
occurred due to several other reasons already mentioned. To confirm the existence of loss 
aversion among MOs, it would be beneficial to perform a pre-study and investigate whether 
the MOs are loss averse when making decisions regarding their individual financials. If they 
are, providing them feedback regarding how their performance affects their individual welfare 
would probably make them more loss averse and there are reason to believe that it should be a 
greater difference between the two groups. For example, it could be feedback showing how 
the MOs current performance affects their chance to receive a monthly bonus. 

A possible reason why the effect of loss aversion exists among the MOs even though the 
feedback consider the company’s welfare is that decisions made at the manufacturing plant 
deal with much larger amounts of money compared to decisions made at home. At a 
manufacturing plant, the MOs’ decisions connected to adjusting the machine speed can lead 
to a gain or a loss of up to 100 000 SEK on a daily basis, while daily decisions in their private 
life most likely lead to gains or losses of only a minor part of that amount. That is, even 
though the effect of loss aversion is smaller among the MOs because the outcome is 
connected to the company’s welfare, the fact that company decisions deal with larger amounts 
of money compared to private life decisions might lead to an enhancing effect of loss 
aversion.  

The theory of planned behavior states that the individual’s perceived behavioral control and 
its intention to perform a specific behavior are the two most critical factors in order to adopt a 
behavioral change [63]. To what extent an individual has a behavioral intention towards a 
specific behavior is dependent on how favorable its attitude towards the behavior is. Bringing 
a more favorable attitude may be done by providing more positive framed feedback, which 
gives the employee more positive thoughts to embrace a certain behavior [97]. However, the 
result of this study showed that negatively framed feedback outperformed positively framed 
feedback. It might be due to people being loss averse, meaning that the willingness to avoid a 
loss is bigger than the willingness to keep a gain [57]. 

The long-term effect of the nudging intervention should be questioned. The experimental period 
did only last for three weeks, and the change in pi might have been a short-term effect. For 
example, the change might have occurred only because of something new and different has 
been added to the MOs environment.  

To summarize, the differences between the two groups were not statistically different during 
the experimental period. However, the result showed that the effect of loss aversion might 
appear among the MOs since the experimental group receiving feedback framed as loss had a 
higher increase in pi compared to the experimental group receiving feedback framed as a win. 
The result is in line with expectations, but since few studies are investigating the effect of loss 
aversion in a manufacturing context, it is impossible to make any conclusion of how loss 
aversion affects MOs performance only based on this study. Therefore, this research area 
needs further investigation in order to draw a correct conclusion. 

5.5 Further discussion 
If the field observation had been arranged by the management at the partner company instead 
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of two external students from the local university, the effects had probably been greater. It is 
uncertain how seriously the MOs took the study since they received almost all information 
regarding the field observation from the researchers, instead of the team leaders of each 
machine. While conducting research, especially research about nudging, this tradeoff is a 
reoccurring problem. You can either take advantage of the managers and ask them to order 
the employees to pay attention to the new intervention, but thereby violate the employees' 
freedom of choice. Or, you can launch the intervention on your own, but most likely not reach 
the maximum effect since the employees do not consider it serious. In this study, the second 
alternative was selected since we considered it more important to preserve the employee's 
freedom of choice than achieve the maximum effect. Besides that, to take advantage of the 
managers should presumably also affect the employees' motivation since they might feel 
enforced. 

An assumption for the expected utility theory is that people always are striving for making the 
utility-maximizing choice, which provides the most utility to the decision maker [72]. A basic 
thought of nudging is to influence people to make rational choices that are more beneficial to 
themselves as well as the society [29]. At a manufacturing plant, rational and utility 
maximizing choices are choices leading to MOs working more productive, which is beneficial 
to the company and can therefore be seen as the rational choice. However, it is hard to decide 
what the utility maximizing options are since the manufacturing industry, and especially the 
floor manufacturing industry is complex with multiple parameters affecting the production. It 
means that MOs have to be flexible and adjust their behavior according to prevailing 
conditions. The intention of the nudging intervention was to make the MOs understand how 
their performance affects the company’s outcome and thereby enhance the productivity. The 
result showed that the experimental groups receiving feedback enhanced their productivity by 
1.86%, which might mean that the MOs have increased the number of utility maximizing 
decisions. Thus, the nudging intervention has probably made the employees take more 
rational decisions.  

As mentioned in chapter 5.2, the time period for the experimental period could have been 
longer than three weeks. Besides that, it should have been favorable with more than three 
comparable baselines. The more baselines considered, the more the reliability of these 
findings increases. Furthermore, it should have been beneficial to have more experimental 
groups for each intervention. That should have increased the reliability since if several groups 
exposed for the same intervention becomes affected in the same predetermined way, it 
increases the likelihood for that the intervention is the reason. Neither of these things was 
unfortunately possible to consider during this study due to lack of time. 

During the field observation, machine speed was used as the KPI given feedback about. 
Machine speed was picked as the performance indicator for this study since it is the KPI that 
the MOs have the most direct impact on. Also, it is the MOs that are solely responsible for the 
machine speed. Tarkett is using several KPIs on a daily basis where some of them are directly 
related to a monthly bonus system. Any of these KPIs should probably affect MOs loss 
averseness more, but there are too many external factors affecting the MOs performance 
which make it harder to estimate the impact of the nudging intervention. Due to the 
limitations of this study, machine speed was therefore considered the most appropriate KPI 
for measuring MO performance. 

An interesting finding during the field study is that the MOs who were nudged by receiving 
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feedback regarding their performance had a significant increase in pi while their ML did not 
differ significantly. According to this finding, manufacturing companies do not have to invest 
in interventions aiming to increase the employee’s ML to obtain a more productive working 
force. Instead, manufacturing companies should invest in nudging interventions in form of 
feedback aiming to provide the employee with a better understanding regarding how its 
behavior affect the company financially. 

The mean increase in pi for the experimental groups receiving feedback was approximately 
1.86% between the baselines (B1=.9952, B2=.9928) and the experimental period (1.0125). An 
increase in pi will most likely contribute to an equivalent increase in the annual production of 
floor. Given that the feedback effect and quality of floor produced persist, a full-scale 
implementation of the nudging tool will presumably increase Tarkett’s annual production of 
floor with 1.86%. In that case, the current annual production of 20 million m2 floor will 
increase by 372 000 m2. 

Finally, an implementation of the feedback intervention will provide the MOs with better 
information regarding their performance which makes it easier to distinguish the high and low 
performing MOs. This will most likely lead to a scenario where the well-performing MOs 
requires higher salaries, which cause a greater income distribution among the MOs. Great 
income distribution has both negative and positive effects. If the well-performing MOs get a 
higher salary, they will most likely continue to work hard in order to get an even higher salary 
[118]. However, if the income distribution becomes too great, it can cause an unproductive 
working environment where some MOs spend more time sabotaging others’ work, than their 
real working tasks [119]. 
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6 Conclusion 
Humans need support to make better decisions for themselves and the society. It is therefore 
justified to study if feedback concerning individual performance can influence employees to 
make decisions leading to an increased productivity and motivation level. 

The purpose of this study was therefore to examine whether feedback can affect the MOs' ML 
and performance. Besides that, the purpose was to test whether the effect of loss aversion 
exists among the MOs at a manufacturing plant. It has been fulfilled by conducting a field 
study where the MOs have been subject to a nudging intervention with the intention to 
provide feedback about their current performance.  

The first hypothesis is rejected due to there is no significant difference in ML between the two 
time periods. Therefore, it can not be concluded that nudging in form of feedback has an 
increasing effect on the ML among MOs. The second hypothesis is accepted due to there is a 
significant difference in pi between the experimental group and the control group during the 
experimental period, but also since there is a significant difference in pi between the 
experimental period and the baselines for the experimental group. Thus, it can be concluded 
that nudging in form of feedback had an increasing effect on the MOs’ pi. The third 
hypothesis is accepted due to the difference between the experimental period and each 
baseline is greater for the MOs receiving feedback framed as a loss compared to the MOs 
receiving feedback framed as a win. Hence, it can be concluded that the effects of loss 
aversion exists among the MOs.  

An important consideration is that the performance was measured as to what extent the MOs 
are achieving the TMS. If the performance should have been measured in terms of other KPIs, 
the result could have been different. 

This study contributes to extended research regarding how nudging in form of feedback can 
affect employee’s efficiency in a manufacturing context. It will give support to companies 
that are going to deploy interventions with the aim to enhance employee performance and 
motivation. The findings from this study advocate that companies should invest in feedback 
tools for motivation or performance booster. When designing the feedback tool, consideration 
should be taken to frame it as a loss. According to the results of this study, framing as a loss is 
shown to be more effective than framing as a win. 
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7 Suggestions for future research 
There are relatively few studies about how feedback as a nudging tool can be applied within 
the manufacturing industry. This study contributes with new knowledge to this research area 
by investigating how feedback can be used as a tool for enhancing productivity and 
motivation among MOs.  

This study reflects one specific case during a limited period of time. It is therefore a natural 
step for future research to increase the scope and conduct a similar study on a larger sample 
and during a longer period of time. It could include more MOs on a single manufacturing site 
or conduct a multiple case study including more than one site. It would be interesting to 
perform a similar study with more comprehensive data sets, measuring performance and 
motivation over a longer period of time. More comprehensive data will give more support to 
the findings of whether feedback as nudging is a useful motivation or performance tool for the 
manufacturing industry. 

In the field observation, the performance of the MOs was measured in terms of how well they 
managed to reach the TMS. This is not the only way to measure the performance, and it 
would therefore be interesting for future research to conduct a similar study but with a 
different KPI as the performance indicator. By doing this, it is possible to conclude whether 
the nudging interventions have an effect regardless of which performance indicator that is 
selected.  

This study does only consider two nudging tools, and it is therefore impossible to conclude 
whether nudging always has a positive effect on the motivation and performance of the MOs 
at a manufacturing plant. In the future, it should therefore be interesting to study which 
nudging tools that are appropriate to use in a manufacturing context. This will give companies 
within the manufacturing industry a better insight regarding which nudging tools to use and 
how to maximize the effect. 

For future research, it would be interesting to further investigate the theory of loss aversion 
within the manufacturing industry. In this study, it is shown that feedback framed as a loss 
was more effective than feedback framed as a win. But, it is hard to determine whether the 
effect occurred due to the MOs being loss averse. Therefore, it would be interesting to 
conduct a study measuring the correlation between the MOs' theoretical loss averseness and 
their change in performance while receiving feedback framed as either a loss or a win. Except 
that, it would be interesting to conduct a study investigating whether MOs are more loss 
aversion when the losses and wins concern the MOs personal finances (e.g. bonuses), instead 
of the company’s finances.  
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Appendix A 
Feedback framed as a loss 

 
Current machine speed > Target machine speed 

 
 
Current machine speed < Target machine speed 
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Feedback framed as a win 

Current machine speed > Target machine speed 

 
 
Current machine speed < Target machine speed 
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