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ABSTRACT 
Requirements engineering is recognized as a human intensive activity that relies much on human decision 
throughout the activities. In this respect, emotion and human’s feeling play an important role in deciding 
requirements for software development. However, emotions in requirements engineering has not received 
the attention it should have deserved from the researchers. This paper aims to investigate the state of the 
art of emotion in requirements engineering. It begins with the definitions and descriptions of emotions 
from selected scholars, which is then followed by the related work of emotion in requirements 
engineering. An analysis of emotion in different stages of requirements and the element of emotions based 
on the related work were found. This paper concludes that the emotional factor needs more attention and 
should be considered as a key element in requirements engineering, especially in the activities other than 
requirements elicitation. 
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Introduction 
Requirements engineering plays an important role in the success of system development. It is the first and 
initial activity to be carried out in software development life cycle. Requirements are pervasive to affect 
the continuous activity throughout the process of requirements engineering and even the software 
development life cycle. Requirements engineering is a human based activity which relies much on human 
decision making including human emotion (Kamalrudin, Lee, and Sidek 1843). In this case, it is 
important to understand human emotion in the context of requirements engineering activities. Given the 
importance of human emotion in requirements engineering, our study aims to investigate the state of the 
art of emotion in requirements engineering. This study also includes the definition or description for the 
element of emotion in the field of requirements engineering.  

The remainder of the paper is structured as follows. The next section shows the descriptions of emotions 
in the context of requirements engineering by different authors. Section 3 portrays related work of 
emotions in requirements engineering. Subsequently, the discussion of the findings will be included in 
Section 4. Lastly, the paper presents the conclusion and the future work in Section 5.  

Emotion in Requirements Engineering 
There are a few different definitions and explanations for emotions in the context of requirements 
engineering. According to Ramos and Berry (Ramos and Berry 2005) there are three types of emotions. 
Further, as per described in Table 1 below, emotions are divided to three parts:1) primary emotions,  
2)background emotions and 3)social emotions. The descriptions of each of the types of emotion are 
presented in Table 1.  
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Table 1: Types of Emotions 

Further, Kharshiladze and Luo (Kharshiladze and Luo 2015) address emotion in the context of user 
experience with regards to requirements elicitation. It is described that there are three aspects of user 
experience, including usability, emotions and lastly flow and aesthetics. Table 2 below shows the 
definitions for each of the aspects of user experience. 

Table 2: Aspects of User Experience (Kharshiladze and Luo 2015) 

In addition, the emotional factor is also  referred as affective factors or affect (Bentley, Johnston, and Von 
Baggo 2002).  The researchers (Bentley, Johnston, and Von Baggo 2002) had described four elements as 
the affective factors as shown in Table 3. 

Table 3: Elements of Affective Factors 

Based on the study conducted by Thew and Sutcliffe (Thew and Sutcliffe 2008)(Sutcliffe and Thew 
2010), emotions is involved when end-user starts to provide useful feedback or comments on project 
plans and design. Emotions also indicate potential hazards or problems that lead to user dissatisfaction, 

Types of Emotions Description

Primary Emotions Joy, sadness, anger, fear, aversion and surprise

Background Emotions Sensations of well-being and malaise, pain and pleasure, 
calmness and tension, enthusiasm and depression

Social Emotions Pride, guilt, jealousy and shame.

Aspects of user experience Description

Usability Usability is one of the quality attributes that deals with user needs. 
Usability quality attributes is incorporated into requirements 
elicitation process. 

Emot ions ( inc lud ing fun , 
enjoyment and pleasure)

The impact of emotions is not considered critical in software 
development since it is very difficult to measure their highly 
subjective nature. 
Nevertheless, emotions is playing a bigger role from the perspective 
of user since current or available products might need to be more 
interactive rather than just providing certain function.

Flow and Aesthetics Aesthetics are always being referred to as appreciations of the 
beauty.

Elements of Affective Factors Description

Beauty Emphasize on beauty and relates it to aesthetic design 

Aesthetics Found that user might like a website for its aesthetic appeal 
despite of its poor usability

Enjoyment Classify the attributes of enjoyable interfaces and relate them to 
hedonic design principle 

Fun Relationship between fun and usability
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product rejection or even system failure. Table 4 below shows the possible emotional responses and 
causes. 

Table 4: Emotional responses and causes (Thew and Sutcliffe 2008) 

In summary, the definitions of “emotion” that refer to requirements engineering activities are actually 
referring to the feeling of human towards the product or system to be developed.  

Human feeling includes happy, sad suspicious, angry, scared, insecure, hopeful and love. As we mention 
earlier in this paper, requirements engineering is a human intensive activity which relies much on human 
feeling and most importantly it is always affected by human feelings. For example, in requirements 
elicitation, the first activity in requirements engineering, stakeholders’ expression is a important factor in 
deciding for the requirements elicited. Requirements engineering can predict whether the requirements 
suggested during requirements elicitation session needs to be included via stakeholders’ expression 
towards it. Stakeholders probably show satisfied or confused expression over specified requirements. If 
their requirements are being elicited correctly, requirements engineers will definitely catch a happy or 
satisfied expression from their face. On the other hand, the other requirements activity like requirements 
analysis, human feelings are important to decide on which requirements model to be adopted. 
Stakeholders are encouraged to provide their feelings towards the requirements in analyzing the 
requirements. The unnecessary requirements will be eliminated based on their feelings shown in 
requirements analysis stage. In fact, human feelings can be treated as another form of feedback from the 
stakeholders in deciding the requirements. 

Related Works 
We analyzed the existing works to understand further the works and gaps that occur when emotion is 
considered or used in the requirements engineering activities. There are only eight papers found to be 
related to our topic discussed. Kharshiladze and Luo (Kharshiladze and Luo 2015) have explored how the 
aspect of user experience, such as emotions and aesthetics and usability is being taken into account during 
requirements elicitation activity. User experience has many different definitions, including a person’s 
behavior and their emotions that cover all the aspects of end user interaction with specific system, as 
shown in Table 2 above in Section 2. In addition, their study also identified the tools and techniques 
adopted to elicit emotional requirements. However, their study concludes that incorporating user 
experience into requirements engineering has not been widely accepted and is still immature in the 
industry. 

Ramos and Berry (Ramos and Berry 2005) argued that the introduction of most of the computer based 
system transforms the organization and changes the work patterns of the users in the organization. These 
changes mentioned are often interact with the users’ values and beliefs which trigger emotional responses 
that sometimes directed against the software system and its advocates. They discussed and emphasized 
the importance of emotions being taken into account in the context of requirements engineering. Based on 
their study, emotions are just another important and valid factor affecting requirements as per other 

Emotional Responses Related Feelings Possible Causes

Fear Fright, worry, threat Project is threatening

Pleasure Joy, happiness Project is rewarding

Anxiety Uncertainty, worry Project consequences not clear

Frustration Annoyance, anger Conflicts

Disgust Revulsion, horror Design clash with values or culture 
completely

Depression Withdrawn, isolated Lack of involvement
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traditional factor. Thus, the researchers believe that emotion is relevant to requirements engineering and 
requirements engineer must be aware of these emotion during development. 

Bentley et al. (Bentley, Johnston, and Von Baggo 2002) explore emotional elements and identify them as 
an affective factors: beauty, aesthetics, enjoyment and fun, as per described above in Table 3 in Section 2. 
They tried to address these emotional factors and can be formally addressed in the requirements and 
design processes as one of the quality attribute. They conducted a study to explore the affect and elements 
of design that lend themselves in creating a positive affective experience. Their result shows the study 
must be confirmed by investigating  whether the elements of the design can actually enhance the affective 
experience as well as having the possibility to validate a design with affective goals. 

In some cases, Palacious et al. (Colomo-palacios, Casado-lumbreras, and Soto-acosta 2011)(Colomo-
Palacios et al. 2010) adopted the affect grid psychological tool, a leading tool to measure human 
emotions,  in order to categorize collected requirements. The adopted approach measures the emotional 
perception of the stakeholders on a particular requirement around emotional related factor of pleasure and 
arousal. Different stakeholders might have different feelings towards a given particular requirements. 
Their feelings regarding the given requirements are recorded in a grid consisted the arousal caused by the 
requirement as the X-axis and the pleasure caused by the requirement as the Y-axis.  

They concluded from their iterated experiments on the correlation between pleasure and arousal and 
requirements stability. In another words, knowing the emotions of the stakeholders leading to 
understanding the reliability and stability of the requirements for software development. 

Thew and Sutcliffe (Thew and Sutcliffe 2008)(Sutcliffe and Thew 2010) discussed the role of value and 
emotions in requirements engineering activities and tried to develop a taxonomy of the concept of values, 
motivation and lastly emotion.  

They propose a taxonomy and analysis method to deal with the concept of values, motivation and 
emotion in requirements engineering that complements existing analysis of non-functional requirements. 
Nevertheless, the method proposed has not been validated in any forms. 

In another context, the analysis of affective reaction from the user towards the requirements and prototype 
has received a little attention despite some consideration in game design (Callele, Neufeld, and Schneider 
2006). The researchers have illustrated that the video game design requires the capture and expression of 
emotional requirements.  

They also introduced emotional terrain maps, emotional intensity maps as well as emotion timelines for 
capturing and expressing emotional requirements. Their study on emotional requirements is in the context 
of video games but not in requirements engineering. 

We can conclude that there has been relatively little work done on the topic of emotion in relation to 
requirements engineering. The majority of the study found in the related work is still immature and has 
not been fully incorporating into industry practice. 

Discussion 
In this section, we synthesize and analyze the work found in the related work. Table 5 below shows the 
activities in requirements engineering in which emotion is being applied based on the related works found 
above. 
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Table 5: Emotions and requirements engineering 

Based on Table 5 shown above, emotions are mostly found to be applied throughout the whole process of 
requirements engineering activities (Ramos and Berry 2005)(Bentley, Johnston, and Von Baggo 2002)
(Thew and Sutcliffe 2008)(Sutcliffe and Thew 2010)(Colomo-palacios, Casado-lumbreras, and Soto-
acosta 2011)(Colomo-Palacios et al. 2010). There is only one study (Kharshiladze and Luo 2015) focuses 
on the specific activity of requirements engineering, which is requirements elicitation. Requirements 
engineering is considered as human intensive activities. It requires any form of feedback from the 
stakeholders. The feedback in the form of facial reactions, emotion, comments and others are important to 
increase the quality of requirements. The emotion revealed from the stakeholders helps the requirements 
engineer to understand better the needs from the stakeholders. Hence, emotion needs to be incorporated 
into requirements engineering activities for a better quality of requirements. 

Next, we compile the elements of emotions being investigated on the related works found above in Table 
6. 

Table 6: Elements of emotion 

R e q u i r e m e n t s 
E n g i n e e r i n g 
Activity

R e q u i r e m e n t s 
Elicitation

R e q u i r e m e n t s 
Analysis

R e q u i r e m e n t s 
Va l i d a t i o n & 
Verification

R e q u i r e m e n t s 
Management

( R a m o s a n d 
Berry 2005)

(Kharshiladze 
and Luo 2015)

( B e n t l e y , 
Johnston, and Von 
Baggo 2002)

( T h e w a n d 
Sutcliffe 2008)

(Sutcliffe and 
Thew 2010)

( C o l o m o -
palacios, Casado-
lumbreras , and 
Soto-acosta 2011)

( C o l o m o -
Palac ios e t a l . 
2010)

Elements of Emotion

( R a m o s a n d 
Berry 2005)

Values and beliefs

(Kharshiladze 
and Luo 2015)

Emotions, aesthetics and usability

( B e n t l e y , 
Johnston, and Von 
Baggo 2002)

Beauty, aesthetics, enjoyment and fun
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Based on Table 6 above, we found that the researchers emphasize on the importance of emotions, 
regardless of the different elements, in requirements engineering. They believe that emotion has direct 
influence on the quality of requirements. Different researchers emphasize on different elements of 
emotions in their study. All the elements of the emotions showed above portray the satisfaction or 
dissatisfaction from the clients to the requirements engineers. The elements of the emotion mentioned 
above are believed to beneficial to requirements engineers to avoid requirements conflict. 

Conclusion 
This paper investigates the state of the art of emotion or affective factor in the context of requirements 
engineering. Existing emotional factors is being emphasized in the activity of requirements elicitation. 
However, other activities in requirements engineering, such as requirements analysis, requirements 
verification and validation and requirements management, have been left unexplored with the topic of 
emotion in it.  For future research, it is significant to conduct a study of the means to bridge the gap or to 
make improvement between emotion and requirements engineering activity other than requirements 
elicitation such as requirements analysis and etc., since no work have been found . In addition, most of the 
study discussed above agrees that the element of emotion should be taken into account in the development 
cycle, especially from the early stage of software engineering which is requirements engineering. 
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