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  Abstract  

The aim of this study is to examine the most relevant emotions for efficient 

decision-making of Air Traffic Management (ATM) stakeholders. This is important, 

since ATM-stakeholders (airport operators, airlines, air traffic controllers, ground-

handlers) have to cooperate in order to guarantee the most efficient air traffic. 

However, divergent goals and interests can affect the solution that is optimal for the 

European air traffic system. Moreover, there are factors like workload and situation 

awareness, which have an influence on decisions. Emotions also affect solutions 

positively or negatively in decision-making processes, but have hardly been 

considered in ATM. So as to discover, which emotions are relevant in the 

stakeholders’ working life, an online-questionnaire was developed. This survey 

consists of a modified version of the Job-Affective Well-Being Scale and was 

distributed to stakeholders of European airports (Nairports=23). The paper will discuss 

results, in particular that there are two key-emotions (joy and frustration), which are 

supposed to have an impact on the tested stakeholders’ decision-making. Future, 

potential applications of this research include the development of an assistance 

system, which reacts adaptively the users’ emotional requirements. Adaptive 

Systems might serve as a co-worker and support the human, especially during 

decision-making processes in teams to guarantee the most efficient benefit.  

  Introduction 

Emotions are everywhere. They influence our daily life; they are important for our 

thoughts and actions. Without emotions a modern community would not hold up. 

However, there still needs to be a lot of research to find out about the emotions` 

complexity and its connection to decision making. Especially in the context of Air 

Traffic Management (ATM) it is necessary to focus on emotions during decision 

making, since they are an important and essential part of decision-making (Kiefer, 

2002). Yet they have mostly been disregarded in the context of ATM. Like this the 

expected increase in the number of passenger movements at an airport could be 

managed more easily (International Air Transport Association (IATA), 2014). To 

guarantee the most efficient air traffic, different stakeholder groups (e.g., air traffic 

controllers, airlines, airport operators and ground handlers) working at an airport 
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have to cooperate. But there are challenges like divergent goals and different 

interests of each stakeholder group. Therefore the focus has to set at the 

collaboration of different involved stakeholders groups at an airport. But not only 

divergent goals, but also emotional influence factors like anger or frustration are 

supposed to have an influence on the decision-making process of different 

stakeholders working at an airport. The purpose of the paper at hand is to 

demonstrate the importance of focussing the decision-making processes and 

consequently the influence of emotions during these processes.  

Theoretical Framework 

  In the following theoretical aspects of ATM as well as the process of decision- 

  making are presented. Moreover the factor emotion as one of the influence factors 

  on decision-making is discussed.  

  Concepts of Teamwork in Air Traffic Management  

Many different stakeholder groups are at work in an airport. These are: 

 Air Traffic Controllers 

 Airlines 

 Airport Operators 

 Ground-Handlers. 

 

To ensure an efficient, safe and ecological correct mobility, new concepts have the 

aim to optimise the work of the different kinds of stakeholders (Qudrat-Ullah et al., 

2007; Shetty, 2008; Harris & Stanton, 2010). To this end, the process of decision-

making shall be optimised regarding certain Key Performance Areas (KPAs). These 

are (EUROCONTROL, 2012):  

 environment 

 cost efficiency 

 safety 

 capacity. 

 

The concept of Airport-Collaborative Decision-Making (A-CDM) plans to let 

different interest groups use the same base of data. Every involved stakeholder can 

access certain information, which is can be transparently used by everybody 

(EUROCONTROL, 2012), though the actual process of decision-making is not yet 

wholly constructed. The development of this concept is called Total Airport 

Management (TAM), which has been developed by the German Aerospace Centre 

(DLR) in cooperation with EUROCONTROL (2006). In the future stakeholder-

groups’ agents should be represented in a control room. It is called Airport 

Operation Control Center (APOC). In Figure 1 an example for an APOC is depicted. 

This is the Airport Control Center Simulator (ACCES) at the DLR in Braunschweig.  
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The aim is to analyse the current situation at the airport regarding certain criteria, so 

as to work out solutions in cooperative and collaborative processes and to derive 

plans. This control room can be virtual or real. Decisions should be made on the 

basis of a collective quantity of information and with the help of an Airport 

Operation Plan (AOP). For that purpose the AOP has to be iteratively designed for 

the best. This is promoted by communication and teamwork. According to Günther 

et al. (2006) this cooperative process is influenced by the finite resources of an 

airport, but also by the diverging goals of different stakeholders. Therefore the 

collective process of decision-making is made more difficult (Günther et al., 2006; 

Meinecke, 2011), furthermore to this day every interest group at an airport works in 

its own operational centres and because of the areal separation of every interest 

group that is involved in decision-making processes the collaboration is hindered. 

 

Figure 1. Airport Control Center Simulator (DLR intern, 2015). 

During negotiations and discussions in an APOC the decision-making process is 

relevant. In the following part some main ideas of decision making in general are 

presented.  

  Decision-Making Process 

In general the process of decision-finding is divided into three approximate phases 

each of which consists of decision-making processes (Tramm & Rebmann, 1997):  

 definition of the problem 

 development of possible alternative options  

 draw a conclusion, make a decision. 

 

First of all the actual problem will be defined and the concrete problem described. In 

this phase the target system should also be refined, meaning that the desired output 

should be described more particularly. Afterwards suitable alternatives for actions 
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are elaborated, which are rated according to certain criteria. In the end a decision 

will be made, meaning the best alternative is put in focus (Busse, 2012). The factors 

for measuring the quality of decision-making also focus on the quality of suggested 

solutions. Firstly, a baseline has to be declared, with the help of which you can 

evaluate the quality objectively. Moreover the operators’ satisfaction has to be 

mentioned, the time until a decision is made may also be taken into account.  

There are many factors, which act upon such a process of a group’s interaction. The 

effect model for the exploration for the interactional process in groups (see Figure 2) 

illustrates this complex. This model differentiates between personal and situational 

factors. Personal factors for example refer to the motivation, the knowledge and the 

human processing capacity. Situational factors are group size and group structure 

amongst others. Both arrangements in groups act upon both, the interactional 

process and the actual result. Parameters, which are important in this contribution 

mostly refer to the sector of personal factors (Wolf, 2013).  

 

Figure 2. Decision-making process and influence factors (adapted from Wolf, 2013; Freese & 

Jipp, 2015). 

Possible factors, which influence the process of decision-making are:  

 motivation (e.g. Jungermann, Pfister & Fischer, 1998; Grafe, 2007), 

 previous knowledge from experience (e.g. Gonzalez, Lerch & Lebiere, 

2003),  

 situational awareness (e.g. Endsley, 1988) and  

 stress (e.g. Urban, Weaver, Bowers & Rhodenizer, 1996). 

 

However, as already mentioned above, emotions are a crucial factor that should not 

be disregarded (also see Vollmeyer & Funke, 1999; Buchner, 1999). It is especially 

important to regard emotions since the connection between emotions and decision-

making has not yet been terminally clarified (Jungermann, Pfister & Fischer, 1998; 

Spering, 2001; Töpfer, 2004). 
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  Emotions 

Even though the terms emotion, feeling, mood and affect are often used 

synonymously, they are used and defined differently in emotion psychological 

literature. It is important to define these terms for this work in order to comprehend 

the questionnaire’s design and its results. Nevertheless, a selective definition is 

difficult since the boundaries of these terms are often flexible. 

In general emotions describe a reaction to a specific and nameable incident. For 

instance someone could feel fear (reaction) on account of an encounter with a spider 

(incident). Emotions are felt intensively and are short-term in their duration (Kiefer, 

2002). A general scientific definition has not (yet) been found. For that reason a 

working definition is commonly used such as the comparison that Kleinginna and 

Kleinginna (1981) developed. This comparison divides emotions into a four-level 

process.  

 “[…] (a) give rise to affective experiences such as feelings of arousal, 

 pleasure/displeasure; (b) generate cognitive processes such as emotionally 

 relevant perceptual effects, appraisals, labeling processes; (c) activate 

 widespread physiological adjustments to the arousing conditions; and (d) lead 

 to behavior that is often, but not always, expressive, goaldirected, and 

 adaptive” (Kleinginna & Kleinginna, 1981, p. 355). 

The feeling is an aspect of an emotion which is limited in the subjective perception 

of an emotion. Above described four-level process is mostly disregarded. So you can 

say that feelings are directed inside, whereas emotions are outside directed cues to 

inform other people about those feelings (Angehrn, 2004). 

Moods are experienced less intensively than emotions and they are long-term in 

their duration. No incident is necessary for a certain mood, so they do not need a 

concrete and nameable activator (Merten, 2003). Nervousness is an example of a 

negative mood; satisfaction is an example of a positive mood (Kiefer, 2002). In the 

literature there are different timespans to dissociate moods from emotions more 

accurately, although the duration of moods can vary according to different authors.   

Affects differ from emotions since they have a definite direction. This term is used 

to describe fierce and uncontrolled emotional processes (Merten, 2003). Affects are 

reactions to strongly felt emotions. The perception is constricted and the attention is 

blurred.  

For this work emotion was used since it is most specifically defined. Furthermore, 

researchers of the emotional psychology mostly agree on the concept of different 

levels of emotional processes, as defined by Kleinginna and Kleinginna (1981). 

Even if the term is not used as accurately in the everyday use, it is known and 

understandable to the community. Besides, it is used in many questionnaires. It is 

important to deal with emotions in the working context since they have a positive as 

well as a negative effect on job performance. However, research should concentrate 
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not only on the emotions of individuals, since emotions can contribute to the 

development of a unique group dynamic effecting the job performance of everyone.  

  Decision-Making and Emotions 

Regarding the different areas of research, it can be seen that it was already dealt with 

the influence of emotions on decision-making processes (Menges et al., 2008). 

Hereby two fundamental views can be differentiated. On the one hand there are 

views that have shown via studies that positive emotions (e.g. joy, satisfaction) lead 

to positive results (Isen, 1993a, 1993b). Furthermore, it was in studies empirically 

proved, that negative emotions (e.g. frustration, envy) lead to negative effects 

(Bedeian, 1995). On the other hand there is evidence in the literature, that assume 

that positive emotions lead to negative and that negative emotions lead to positive 

results (e.g. Menges et al., 2008). Concluding this means that emotions influence 

decision-making positively as well as negatively.  

In summary, the research field of the ATM was presented with respect to actual 

decision-making processes of stakeholder groups. There are challenges regarding the 

optimisation of the decision-making process including the collaboration of different 

stakeholder groups. Decision-making processes are complex and different factors 

are supposed to have an influence on performance criteria. In this case not only 

workload and situation awareness are interesting. Especially, the field of emotions 

has hardly been considered in the field of ATM. In this paper it will address the 

research question of whether and which emotions have an influence on decision-

making processes.  

  Method 

To ask for the most relevant emotions which are occurring during decision-making 

processes in ATM, a questionnaire consisting of four parts has been developed. This 

questionnaire is mostly quantitative but also includes few qualitative questions for 

further information. The target group are stakeholders (e.g. air traffic control, 

airlines, airport operator and ground handlers) at an airport. For a bigger sample the 

questionnaire was written in German and in English and it has been sent to different 

airports in Europe. The questionnaire was optimised after an internal pre-test and 

feedback has been gathered at the DLR.  

  Online Questionnaire - Theoretical base 

Since the survey’s purpose was not to measure emotions in general but to measure 

emotions in the context of work, it was used the Job-related Affective Well-being 

Scale (JAWS). This survey consists of 30 items and was translated into different 

languages. The scale was developed by van Katwyk, Fox, Spector and Kelloway 

(2000). Its measured emotions are oriented on the two dimensions pleasure and 

arousal. These two dimensions are part of James A. Russell’s Circumplex Model of 

Affect, which he defined in 1980. A simplified version of this model is shown in 

Figure 3.  
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  Figure 3. Simplified version of the Circumplex Model of Affect.  

  Online Questionnaire - content 

  The questionnaire consists of four parts: 

In the questionnaire’s first part demographic details were asked. By asking those 

questions possible differences concerning gender or age could be found out. Besides, 

the first part consists of questions about one’s position and work experience. 

Moreover, the participants were asked how often they were in situations, in which 

they had to make decision in a group of different stakeholders. People were further 

asked what typical challenges in such situations were.  

The longer version of the JAWS (30 items) was used for the survey’s second part. It 

was enlarged by 18 items in both used languages. Those additional 18 emotional 

items were taken from the Circumplex Model of Affect. To avoid primacy and 

recency-effects the items were shown randomised. A five-stepped answering scale 

was used – never, rarely, sometimes, often, very often, but it was also possible to 

give no answer. To ensure an analysis of the items, a pre-test was conducted. In the 

pre-test (N=36) it was found out that the internal consistency (Cronbach’s α) has a 

good value of 0.82. 14 items (of the 18 new items) were in the acceptance region 

(0.2-0.8). Just sad (0.15), delighted (0.22), gloomy (0.19) and appalled (0.08) were 

too difficult. Since delighted and appalled also had a bad selectivity, they were 

deleted from the real survey. All in all this part consists of 46 Items. 

Directly asking the experienced emotions at the workplace was the main part of the 

survey’s third part. The questions differ concerning duration (generally – in the past 

30 days) and perspective (your colleagues – yourself). The participants had to assign 

three emotions of a list of different emotions into a ranking. The shown emotions 

had not to be used but could be enlarged by up to three new ones.  
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The short fourth part is mainly qualitative. Here it was asked if the participants had 

experienced situations in the past, where they were influenced positively or 

negatively by emotions at their workplace. A further description of this/these 

situation(s) could be given.   

  Participants 

The questionnaire was sent to 23 European Airports via e-mail. Sixteen ATM-

stakeholders filled out the online-questionnaire completely, 26 (six female) experts 

partly. This number of experts was enough to analyse their answers. Actually in the 

area of ATM experts a number about ten is good. The range of the age was between 

32 and 63 years (mean: 46 yrs., standard deviation [SD]: 9 yrs.). In Table 1 the 

number of the certain stakeholder group is visible. The work experience in this 

employment ranged from 3 and 36 years (mean: 18 yrs., standard deviation [SD]: 10 

yrs.).  

Table 1. Distribution of ATM-stakeholders 

 German English 

 N in % N in % 

Air Traffic Control / / 1 10 

Airline 12 75 1 10 

Airport 4 25 8 80 

∑ 16 100 10 100 

Note. The number represents an agent working as an Air Traffic Controller or Airline Agent 

or Airport operator, who answered the questionnaire.  

 

 

 

 

 

 

 

 

 

 

Figure 4. Frequencies of decision-making processes of ATM-stakeholders.  

In Figure 4 the frequencies of decision-making processes are depicted. 58% are very 

often in situations, in which they have to decide in a team with different agents. 
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Challenges in such situations are especially “different goals and interests”, “time 

pressure” and “other factors like work overload” (Freese & Jipp, 2015). These 

results show the necessary of this topic and the further research of team work and 

possible influence factors in the area of ATM.  

Results 

As mentioned above, the questionnaire consists of four parts. After presenting the 

demographical aspects in the following part the frequencies of certain emotions are 

depicted. It is visible that positive emotions in particular were rated quite often and 

extremely often (see Table 2).  

Table 2. Frequencies of emotional states (based on the Job-Affective Well-Being Scale)) 

In the past 30 days my 

job made me feel … 

never rarely sometimes quite 

often 

extremely 

often 

no 

statement 

at ease  - 2 13 8 3 - 

aggravating 7 9 7 2 - 1 

aggrieved 7 12 6 - - 1 

agitated - 10 10 3 2 1 

amazed 3 6 13 3 - 1 

angry 5 10 9 2 - - 

annoyed 4 5 14 3 - - 

anxious 4 9 9 3 - 1 

aroused 9 7 7 1 - 2 

bored 14 3 6 1 2 - 

bright - 6 5 12 1 2 

cheerful - 1 9 11 3 2 

calm - - 9 14 3 - 

confused 14 4 6 1 - 1 

content  3 12 9 2 - 

depressed 17 4 3 - - 2 

disgusted 20 5 - - - 1 

discouraged 10 5 9 2 - - 

distressed 12 8 3 1 - 2 

dozy 9 5 6 3 - 3 

elated 2 4 10 5 3 2 

energetic - 4 10 9 2 1 

excited 1 5 8 7 5 - 

ecstatic 14 7 3 - - 2 

enthusiastic 1 6 10 7 1 1 

exhausted 1 6 7 8 4 - 

fatigued 7 5 6 5 2 1 

frightened  19 5 1 - - 1 

frustrated 5 6 8 5 2 - 
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In the past 30 days my 

job made me feel … 
never rarely sometimes quite 

often 

extremely 

often 

no 

statement 

furious 12 6 4 3 - 1 

gloomy 8 9 6 3 - 1 

happy - 4 11 8 1 2 

inspired 3 6 3 13 - 1 

intimidated 19 5 - - - 2 

miserable 17 5 2 - - 2 

morbid 18 5 1 - - 2 

pleased 3 6 9 6 - 2 

proud 2 2 8 12 1 1 

quiet 2 1 12 6 3 2 

relaxed - 5 11 8 1 1 

sad 14 9 2 - - 1 

satisfied - 5 5 13 2 1 

strained 2 9 11 2 1 1 

tense 1 6 9 8 2 - 

tired 1 7 8 8 1 1 

upset 6 12 6 1 - 1 

Note. A number in bold mean that most of the experts rated the certain emotion with this 

frequency.  

 

In the third part the participants had to assign a number of emotions into a ranking. 

In Table 3 as well as in Table 4 the number of rankings for the questions about 

noticed emotions from colleagues and from yourself at the workplace (without the 

time) can be seen. Because sixteen ATM-stakeholders filled out the online-

questionnaire completely, now there are sixteen persons in total. It is noticeable that 

exhaustion and strain are ranked highly in both tables, which contrasts with the 

results of the JAWS. Frustration and irritation are other negative emotions, which 

were often chosen. Positive emotions were ranked less often generally. 

Table 3. Rankings of emotional states (noticed from colleagues in general) 

Emotion Rank1 Rank2 Rank3 Count Missing Total 

strain  1 1 1 3 13 16 

angriness 0 0 0 0 16 16 

agitation 0 1 0 1 15 16 

aggravation 1 0 0 1 15 16 

exhaustion   3 3 0 6 10 16 

defeat 0 0 0 0 16 16 

excitement 0 0 0 0 16 16 

pleasure 0 0 0 0 16 16 

tension 0 1 1 2 14 16 

murk 0 0 0 0 16 16 

intimidation 0 0 0 0 16 16 

disgust 0 0 0 0 16 16 

ecstasy 0 0 0 0 16 16 

misery 0 0 0 0 16 16 

energy 0 1 0 1 15 16 

enthusiasm 1 1 0 2 14 16 

discouragement 0 0 2 2 14 16 
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Emotion Rank1 Rank2 Rank3 Count Missing Total 

relaxation 0 0 0 0 16 16 

delight 0 0 0 0 16 16 

encouragement 0 0 0 0 16 16 

arousal 0 0 0 0 16 16 

amazement 1 0 0 1 15 16 

joy 0 1 0 1 15 16 

frustration 1 1 0 2 14 16 

cheerfulness 0 0 1 1 15 16 

serenity 2 2 0 4 12 16 

irritation 1 1 5 7 9 16 

satisfaction  0 0 0 0 16 16 

brightness 0 0 0 0 16 16 

inspiration 1 0 1 2 14 16 

distress 0 0 0 0 16 16 

boredom 0 0 1 1 15 16 

tiredness 1 0 0 1 15 16 

despondence 0 1 0 1 15 16 

quiet 1 0 0 1 15 16 

doziness 0 0 0 0 16 16 

fear 0 0 0 0 16 16 

anxiety 1 0 1 2 14 16 

pride 0 0 0 0 16 16 

sadness 0 0 0 0 16 16 

fright 0 0 0 0 16 16 

confusion 0 1 1 2 14 16 

happiness 0 0 0 0 16 16 

fury 0 0 0 0 16 16 

contentment 0 0 1 1 15 16 

upset 0 0 0 0 16 16 

anxiety 0 0 0 0 16 16 

demotivation 0 0 1 1 15 16 

resignation 0 1 0 1 15 16 

apathy 1 0 0 1 15 16 

 

Table 4. Rankings of emotional states (noticed from yourself in general) 

Emotion Rank1 Rank2 Rank3 Count Missing Total 

strain  0 2 0 2 14 16 

angriness 0 0 0 0 16 16 

agitation 1 0 0 1 15 16 

aggravation 0 0 1 1 15 16 

exhaustion   5 0 1 6 10 16 

defeat 0 0 1 1 15 16 

excitement 0 0 0 0 16 16 

pleasure 0 0 1 1 15 16 

tension 0 0 0 0 16 16 

murk 0 0 0 0 16 16 

intimidation 0 0 0 0 16 16 

disgust 0 0 0 0 16 16 

ecstasy 0 0 0 0 16 16 
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Emotion Rank1 Rank2 Rank3 Count Missing Total 

misery 0 0 0 0 16 16 

energy 0 1 0 1 15 16 

enthusiasm 2 0 1 3 13 16 

discouragement 1 0 0 1 15 16 

relaxation 0 0 0 0 16 16 

delight 0 0 0 0 16 16 

encouragement 0 0 0 0 16 16 

arousal 0 0 0 0 16 16 

amazement 0 1 0 1 15 16 

joy 0 2 1 3 13 16 

frustration 0 3 2 5 11 16 

cheerfulness 1 1 0 2 14 16 

serenity 2 0 1 3 13 16 

irritation 1 0 2 3 13 16 

satisfaction  0 0 0 0 16 16 

brightness 0 0 0 0 16 16 

inspiration 1 1 0 2 14 16 

distress 0 0 0 0 16 16 

boredom 1 1 0 2 14 16 

tiredness 0 2 1 3 13 16 

despondence 0 0 0 0 16 16 

quiet 0 1 0 1 15 16 

doziness 0 0 0 0 16 16 

fear 0 0 0 0 16 16 

anxiety 0 0 2 2 14 16 

pride 0 0 0 0 16 16 

sadness 0 0 0 0 16 16 

fright 0 0 0 0 16 16 

confusion 0 0 0 0 16 16 

happiness 0 0 0 0 16 16 

fury 0 0 0 0 16 16 

contentment 0 1 1 2 14 16 

upset 0 0 0 0 16 16 

anxiety 0 0 0 0 16 16 

isolation 0 0 1 1 15 16 

stress 1 0 0 1 15 16 

 

During the fourth part all participants were asked, whether they have ever reacted 

unusually due to the influence of positive or negative emotions at their workplace. 

They had the possibility to give an example of the noticed emotion and to describe 

the certain situation. In contrast to the answers of the JAWS it was visible, that 

frustration is one further emotion during these open questions, which is supposed to 

have an influence on decision-making. All in all, experts stated more negative 

emotions in that feedback, so that it seemed to be necessary to do further research in 

the analysis of both, positive and negative emotions. 
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  Discussion & Outlook 

The 26 asked experts reported which emotions they had experienced during 

decision-making situations. Especially positive emotions like joy, cheerfulness and 

enthusiasm were rated with often and extremely often. In contrast to this, negative 

emotions like frustration, exhaustion and irritation were rated often, especially 

during the open answers. These answers show the relevance of emotions during 

decision-making processes with different interests groups. Despite the fact that 

emotions have hardly been considered in the context of ATM, the results of the 

online-questionnaire show the importance of this topic. Especially ATM-experts, 

who have to deal with decision-making daily, can be influenced positively or 

negatively by their emotions. To measure the impact of emotions on decision-

making, an experiment is already planned.  

Even if only a small number of the targeted group was reached, it can be recognised, 

that especially in the open questions negative emotions have an impact. Therefore it 

has to be analysed, whether the answers of the JAWS could be based on social 

desirability effects. A general problem of this work’s target group is that the number 

of experts is limited. The low return rate (N=26) might also be due to the fact that 

the contacted experts did not find the time to answer the survey or that they did see 

no necessity to do so. This low return rate means that the found results are not yet 

statistically verified.  

The next step is to empirically confirm that joy and frustration have an influence on 

decision-making. To test this supposed connection, experiments are planned, in 

which positive and negative emotions will be induced during decision-making 

processes. By performing this experiment it will be possible to answer the question, 

if emotions have an influence on decision-making. If they influence decision-

making, it can also be found out what kind of influence it is.  

For the future, potential application of this research includes the development of an 

assistance system, which reacts adaptively on the users’ emotional requirements. 

Adaptive Systems can serve as a co-worker and support the human, especially 

during decision-making processes in teams to guarantee the most efficient benefit.  
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